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APPLICATIONS TO ELECTROMAGNETIC AND 
WEAK INTERACTIONS 
FIELD THEORY 


PHYSICS RESEARCH (CONT.)...........c::scsssssssssssssssssssssseeseeees 


NUCLEAR PHYSICS 
EXPERIMENTAL TECHNIQUES 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY. 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY. 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING... 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 


Category 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING. 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGY....... 
RADIOACTIVE DECAY. 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING........... as 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL... 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 













































































Category 


NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A =150- 
189, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, EXPERIMENTAL a 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 


























Category 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS 
RELATIVITY AND GRAVITATION 
OPTICS 
STATISTICAL PHYSICS AND THERMODYNAMICS 2583 
ELECTRICITY AND MAGNETISM 
MATHEMATICAL PHYSICS 
COMMUNICATION, EDUCATION, HISTORY, AND 
PHILOSOPHY 


FUSION ENERGY 


PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING 
PLASMA DIAGNOSTICS 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA KINETICS - THEORETICAL 
PLASMA PRODUCTION 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA 

FUSION POWER PLANT TECHNOLOGY 
BLANKET ENGINEERING 
MAGNET COILS AND FIELDS 
POWER SUPPLIES, ENERGY STORAGE 
COOLING SYSTEMS 
HEATING AND FUELING SYSTEMS 
TRITIUM PROCESSING, ENVIRONMENT AND 

SAFETY. 
INERTIAL CONFINEMENT TECHNOLOGY 
COMPONENT DEVELOPMENT AND MATERIALS 
TESTING 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 
MATHEMATICS AND COMPUTERS 
INFORMATION HANDLING 


AND ABOVE, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, THEORETICAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, THEORETICAL 


CORPORATE INDEX 
AUTHOR INDEX 

SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 220 
AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A =220 
AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR MATTER 
NUCLEAR REACTIONS AND SCATTERING 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
SHIELDING CALCULATIONS AND 
EXPERIMENTS 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
RADIATION PROTECTION STANDARDS 
RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION. 
IT cate tertisiisstedbscreey shacnvaxsijecosischivescontoivorescsebiodcvovses 
SOLID STATE PHYSICS 
SUPERCONDUCTIVITY 
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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 23580 


21152 (JPRS—72274, pp 39-47) Coal chemistry research, energy 
requirements outlined. 21 Nov 1978. Translated from Nauka Polska; 
No. 7, 3-23(Jul 1978). 

In Translations on Eastern Europe. Scientific Affairs No. 608. 

Hard and soft coal represent about 3/4 of the resources of 
energy materials in the world, exceeding supplies of oil and gas by 
an order of magnitude. Poland’s coal resources represent about 0.6 
percent of the worlds resources, i.e., sixth in the world and forth in 
respect to production. However, in the technology currently used to 
exploit them, solid energy sources are the greatest source of pollu- 
tion of the natural environment. The demand for coal will increase in 
the future, not only due to increased energy needs and to the 
exhaustion of supplies of oil and gas, but also due to the need for 
obtaining clean fuel and petrochemical substitutes from coal. The 
most important requirements up to 1990 are liquid fuels and aromatic 
hydrocarbons. But the first requirement in the chemical treatment of 
coal will be coal gasification for high Btu gas and for the synthesis of 
ammonia, methanol and alcohol. The coal liquids obtained initially 
from the liquefaction of coal are almost exclusively aromatic hydro- 
carbons and are not suitable for liquid engine fuels until conversion 
to aromatic—naphthenic and napthenic hydrocarbons by further 
hydrogeneration and hydrocracking. Because of the excessive 
amount of nitrogen compounds and condensed aromatics current 
catalysts are not satisfactory and new ones must be developed. 
Research on organometallic catalysts, on the structure of coal and its 
behavior in liquefaction are discussed briefly. (LTN) 


PROCESSING 
REFER ALSO TO CITATION(S) 21319 


CARBONIZATION 


21153 (FE—1800-27) Research and development of an advanced 
process for conversion of coal to synthetic gasoline and other distillate 
motor fuels. Annual report, June 1977—May 1978. Cronauer, D.C.; 
Lopez, J.; Sinnett, C.E.; Succop, D.C.; Wynne, F.E. (Gulf Research 
and Development Co., Pittsburgh, PA (USA)). Aug 1978. Contract 
EX-76-C-01-1800. 103p. Dep. NTIS, PC A06/MF AO1. 

This annual report describes activities for the second year in 
this program for research and development of an advanced process 
for conversion of coal to synthetic gasoline and other distillate 
motor fuels. The final, exploratory, continuously charged pressure 
coking studies scheduled under Task 2 were completed. Results are 
reported, as are the final experiments and results for hydrogen 
transfer mechanism studies employing tagged compounds. The ex- 
ploratory coking studies provided the basis for the preliminary 
economic assessment of the coking process reported here as the last 
activity under Task 2. A formal request has been submitted for 
inclusion of a study examining coal slurry heating for hydroliquefac- 
tion processes. A description of this study is reported under Task 3. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 21164, 21210, 21295 


21154 (EPRI-AF—955) Anti-solvent induced agglomeration of 
mineral matter in coal derived liquids. Final report. Henry, J.D. Jr.; 


Verhoff, F.H. (West Virginia Univ., Morgantown (USA). Dept. of 
Chemical Engineering). Jan 1979. 156p. Electric Power Research 
Institute, 3412 Hillview Ave., Palo Alto, CA. 

The influence of many of the variables associated with anti- 
solvent induced agglomeration of mineral matter in coal derived 
liquids was observed by an indirect x-ray photographic technique. 
The primary variables were anti-solvent type, dose, combinations of 
anti-solvent and a gas, temperature, anti-solvent addition rate, and 
mixing conditions. A correlation is proposed which relates the 
effectiveness of various anti-solvents, as evidenced by an increase in 
the initial settling rate, with their carbon/hydrogen ratio and solubil- 
ity parameter. The advantage of this correlation over the ones 
proposed earlier is that it involves more fundamental and readily 
available properties of the anti-solvent. Anti-solvent mixture effects 
can be predicted by using molar weighted averages of the carbon/ 
hydrogen ratio and the Solubility Parameter. Mixing speed is a more 
important variable than mixing time. Sequential mixing, i.e., a short 
period of high speed followed by a longer period of low speed 
mixing produces an increase in the initial settling rate. Mathematical 
models are proposed to explain the effects of mixing. Experiments 
were conducted to understand the interaction of gases like carbon 
dioxide and methane with anti-solvents such as decane and Soltrol- 
130. It was observed that above a critical gas pressure, for a fixed 
anti-solvent dose, increase in initial settling rate occurred. It was also 
observed that at a fixed gas pressure, increase in initial settling rate 
resulted with anti-solvent to oil ratio above a critical value. The x- 
ray interpretation procedure was extended so that both the volume 
fraction and particle size distribution of the settling agglomerates 
could be obtained. 


21155 (FE—2034-13) Catalytic hydrogenation of coal-derived 
liquids. Interim report, September 1978—November 1978. Berg, L.; 
McCandless, F.P. (Montana State Univ., Bozeman (USA)). Dec 
1978. Contract EX-76-C-01-2034. 32p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This project is being devoted exclusively to the investigation 
of the “evelopment of better catalysts for the hydrodenitrogenation 
and hydrodesulfurization of solvent refined coal (SRC). Six Har- 
shaw, two NALCO and one Cyanamid catalysts were investigated 
for their hydrodenitrogenation and hydrodesulfurization ability. Nei- 
ther these nor any of the many catalysts previously investigated 
under this project are very good at removing the nitrogen from 
SRC. A study of the physical properties of the catalysts indicates 
that those catalysts having the larger pore diameter appear more 
effective. Several catalyst base materials having large pore diameters 
have been obtained and future work will investigate whether or not 
the larger pore diameters make for better denitrogenation and desul- 
furization catalysts for SRC. 


21156 (FE—8887-1) Magnetite recovery in coal washing by high 
gradient magnetic separation. Final report. Maxwell, E.; Kelland, 
D.R. (Massachusetts Inst. of Tech., Cambridge (USA). Francis 
Bitter National Magnet Lab.). Oct 1977. Contract ET-76-C-01-8887. 
70p. (EPA—600/7-78-183). Dep. NTIS, PC A04/MF AO1. 

The report describes a demonstration of the successful recov- 
ery of magnetite from mixtures of magnetite and coal, like those 
found in a coal-washing circuit, by High Gradient Magnetic Separa- 
tion. The demonstration was part of a research program at Francis 
Bitter National Magnet Laboratory. High values of magnetite recov- 
ery were achieved at reasonably high material throughput rates with 
little coal found reporting to the magnetics. A single-stage separator 
incorporating a new matrix design was used at rates up to 4.4 tons of 
solids per hour per square foot of matrix cross section (300 gpm/sq 
ft). At this troughput rate, more than 99% of the magnetite was 
trapped along with less than 5% of the coal. Magnetic field values 
no higher than 6 kilogauss were used to achieve these results, a value 
well within the range of present commerical magnet designs. 
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21157 (IS—4536) Advanced development of fine coal desulfuriza- 
tion and recovery technology. ly technical progress report, 
October 1, 1977—December 30, 1977. Wheelock, T.D.; Greer, R.T.; 
Markuszewski, R.; Fisher, R.W. (Ames Lab., IA (USA)). Oct 1978. 
Contract W-7405-ENG-82. 50p. Dep. NTIS, PC A03/MF AOl. 

Several tromising methods for the desulfurization and recov- 
ery of fine coal were subjected to further improvement and develop- 
ment. The methods include froth flotation, selective oil agglomer- 
ation, pelletization, and a chemical desulfurization process on 
leaching coal with a hot, dilute solution of sodium carbonate con- 
taining dissolved oxygen under pressure (oxydesulfurization.) Nu- 
merous experiments with chemical leaching in an autoclave showed 
the effect of leaching time, oxygen partial pressure, temperature, and 
concentration of alkali on the reduction of sulfur in coal. Increased 
oxygen partial pressure and leaching time improved the removal of 
sulfur. An optimum temperature range was observed for maximum 
sulfur reduction. Coal-derived pyrite was leached in a tubular, flow- 
through reactor. The conversion of sulfur as a function of the length 
of the packed bed was studied. Chemical treatments of the surface of 
coal and pyrite were studied to effect a better separation by froth 
flotation and oil agglomeration. Treatment of acid-cleaned pyrite by 
an aerated alkaline solution decreased its floatability, whereas the 
floatability of coal was unaffected. Oil agglomeration was also 
effective in the reduction of sulfur content in coal when a mixture of 
No. 200 LLS and No. 6 fuel oils was used after a pretreatment with a 
hot, aerated solution of dilute sodium carbonate. The construction of 
a bench-scale flow system for demonstrating various methods of 
cleaning and recovering fine-size coal was continued and is — 
completion. The determination of sulf™r in coal by the AS 
procedure was examined to assess the effect of the maceral type and 
coal rank on the dissolution of pyrite by nitric acid. The study was 
based on data obtained by scanning electron microscopy and energy- 
dispersive x-ray analysis. 


21158 (IS-ICP—65) Physical and physicochemical removal of 
sulfur from coal. Birlingmair, D.H.; Fisher, R.W. (Ames Lab., IA 
(USA)). 13 Sep 1978. 16p. Dep. NTIS, PC A02/MF AO1. 

Using conventional equipment, physical coal cleaning has 
demonstrated the removal of 24 to 45% of the sulfur in several high 
sulfur coals. More intensive physical cleaning, with a smaller size 
consist, indicates the ibility of increasing the inorganic sulfur 
removal up to 88%. Research plans include beneficiation tests of 
various medium and high sulfur coals not previously tested with 
present equipment and alternate methods. Related investigations 
should lead to a better understanding of the basic nature of coal, 
reclamation of post-combustion products, and improved analysis of 
process streams both in physical coal cleaning plants and in coal 
conversion plants. 


21159 (IS-M—158) Coal desulfurization by leaching with alka- 
line solutions containing oxygen. Markuszewski, R.; Chuang, K.C.; 
Wheelock, T.D. (Iowa State Univ. of Science and Technology, 
Ames (USA). Energy and Mineral Resources Research Inst.). 1978. 
Contract W-7405-ENG-82. 26p. (CONF-7809119—1). Dep. NTIS, 
PC A03/MF AOl. 

From EPA symposium on coal cleaning to achieve energy 
and environmental coals; Hollywood, FL, USA (11 Sep 1978). 

It has been demonstrated with a small autoclave reactor that 
leaching of high-sulfur bituminous coals with hot, dilute solutions of 
sodium carbonate containing dissolved oxygen under pressure can 
remove most of the inorganic sulfur and a portion of the organic 
sulfur. Dilute alkaline leach solutions have been shown to be more 
effective than neutral or acidic solutions. More concentrated alkaline 
solutions are less beneficial and eVen detrimental, causing lower 
reduction in sulfur and decreasing the heating value recovery. The 
desulfurization reaction becomes independent of the stirring rate at 
high stirring speeds. Leaching longer than | to 1.5 hr results only in 
a modest increase in sulfur removal, but the advantage is offset by a 
decrease in heating value recovery. Increasing the oxygen partial 
pressure improves the extraction of sulfur without a noticeable 
decrease in the heating value recovery. The a is due 
mainly to an increase in the removal of organic sulfur, amounting to 
30% in some cases. An —- temperature range has been ob- 
served at about 120 to 150°C for which the reduction of sulfur is 
maximum. At higher temperatures, both the extraction of sulfur and 
the heating value recovery decline significantly. The overall Ames 
oxydesulfurization process has been shown to be effective in remov- 
ing almost all of the inorganic sulfur and a significant portion of the 
organic sulfur under relatively mild conditions. The moderate tem- 
peratures and pressures do not require extraordinary equipment, and 
the alkaline conditions provide a non-corrosive environment. With 
proper regeneration of the leaching solution, the process should 
— = method for the chemical cleaning of high- 
sulfur coal. 


21160 (LBL—6877, pp 91-93) Deashing of solvent refined coal. 
Steininger, R.J. II; Radke, C.J.; Hanson, D.N. 1977. 
In Energy and Environment Division annual report 1977. 
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Work was concentrated on processes that alter the surface 
properties of the ash particles, thereby effecting agglomeration: 
water scavenging, bridging flocculation, and charge neutralization 


coagulation. (DLC) 


21161 (ORNL/TM—6077) H2S-removal processes for low-Btu 
coal gas. Edwards, M.S. (Oak Ridge National Lab., TN (USA)). Jan 
1979. Contract W-7405-ENG-26. 230p. Dep. NTIS, PC All/MF 
AOl. 


Process descriptions are provided for seven methods of re- 
moving H2S from a low-Btu coal-derived gas. The processes include 
MDEA, Benfield, Selexol, Sulfinol, Stretford, MERC Iron Oxide, 
and Molecular Sieve. Each of these processes was selected as 
representing a particular category of gas treating (e.g., physical 
solvent systems). The open literature contains over 50 processes for 
H2S removal, of which 35 were briefly characterized in the literature 
survey. Using a technical evaluation of these 35 processes, 21 were 
eliminated as unsuitable for the required application. The remaining 
14 processes represent six categories of gas treating. A seventh 
category, low-temperature solid sorption, was subsequently added. 
The processes were qualitatively compared within their respective 
categories to select a representative process in each of the seven 
categories. 


21162 (PB—276769) Engineering/economic analyses of coal 
preparation with SO, cleanup processes for keeping higher-sulfur coals 
in the energy market. Final report. Hoffman, L.; Aresco, S.J.; Holt, 
E.C. Jr. (Hoffman-Muntner Corp., Silver Spring, MD (USA)). Nov 
1976. Contract JO155171. 253p. SPC A12/MF AOl. 

For p of this study, higher sulfur coals from the 
Northern Appalachian and Eastern Interior Regions were selected 
since they have been shown to have reasonable physical cleaning 
potential. Then, possible users of these coals in the electric power 
generating industry were established along with the environmental 
constraints in their respective localities. This provided a framework 
within which to study and compare the economics associated with 
meeting sulfur emission standards in two alternative ways. Specifi- 
cally, the study considers both new and existing plants using either 
combined physical cleaning followed by stack gas scrubbing or 
sulfur clean-up exclusively by stack gas scrubbing. The results of the 
study indicate that many higher sulfur coals when physically cleaned 
to a weight yield of 90 percent begin to approach environmental 
acceptability. This permits the installation of an economically attrac- 
tive partial stack gas scrubbing system to bring the power generating 
facility into compliance with existing emissions standards. The eco- 
nomics associated with such a combined approach when compared 
with the exclusive use of stack gas scrubbing demonstrate a definite 
advantage. 


21163 (TID—28660) Feasibility study of coal slag based glasses 
for hot gas clean-up. Final report of Phase 1, April 26, 1977—April 25, 
1978. McCreight, L.R.; Gatti, A.; Rauch, H.W. (General Electric 
Co., Philadelphia, PA (USA). S Sciences Lab.). Apr 1978. 
Contract EF-77-C-01-2608. 57p. Dep. NTIS, PC A04/MF AOl. 

The demonstration of feasibility of a process for cleaning coal 
combustion gases while hot, based on using waste glasses is de- 
scribed. The glass; coated walls into which the particles are impact- 
ed by momentum, trapped and dissolved by the viscous glass leads to 
the informal description of the process as the Sticky Wall. The 
experimental studies included (1) the use of glass-fly ash mixtures to 
ascertain melt behavior and (2) studies of particle capture in model 
apparatus at both room and high temperatures (~ 1000°C). Collec- 
tion efficiencies up to 99% by weight of the particles were achieved. 
Conceptual designs and estimates for applying the approach to a coal 
fired combined cycle plant indicates a potential for simplifying the 
necessary equipment and lowering the cost. The final waste products 
are well consolidated in the form of glass that can be either more 
easily disposed of or potentially used as an aggregate or raw material 
in certain building products at a value of about $2.50-$10 per ton. 
This aspect of the process is shown to be of potentially considerable 
economic importance since current practice usually requires paying 
for fly ash removal. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 21216, 21922 


21164 (LBL—6877, pp 85-91) Selective hydrogenation of coal. 
Bell, A.T.; Grens, E.A.; Petersen, E.E. 1977. 

In Energy and Environment Division annual report 1977. 

The studies included interaction of coal with organic solvents, 
treatment of coal with zinc chloride melts, selective hydrogenation 
of fused-ring aromatics, treatment of SRC with solid and Lewis acid 
catalysts, catalytic hydrogenation and hydrogenolysis of coal-like 
organic structures, catalytic removal of heteroatoms from coal-like 
organic structures, and low-temperature processes for coal desulfuri- 
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zation and changes in pore structure of coal with chemical process- 
ing. 


GASIFICATION 


REFER ALSO TO CITATION(S) 21211, 21227, 21232, 21238, 
21258, 21311, 21901, 21902, 21918, 21919, 21921, 21923, 21930, 
21931, 21932, 21933, 21934, 22602, 23516, 23524, 23940, 23941, 
23943, 23946, 23982 


21165 (ANL-FE—49622-TM04) Acoustic noise background and 
sound transmission tests in a slurry line at the HYGAS Pilot Plant. 
Raptis, A.C.; Sheen, S.H.; Roach, P.D.; Mech, J.F. (Argonne Na- 
tional Lab., IL (USA)). Jan 1979. Contract W-31-109-ENG-38. 49p. 
Dep. NTIS, PC A03/MF AO1. 

A State-of-the-Art report on instrumentation needs for coal 
conversion demonstration plants indicated that acoustic/ultrasonic 
techniques may be applied to measure two-phase flows found in coal 
conversion processes. Later theoretical feasibilities studies on the 
feasibility of acoustic/ultrasonic techniques to measure mass flow in 
coal conversion process streams were reported. These studies were 
based on limited theoretical and experimental results found in the 
literature. In the present work actual experimental results necessary 
to design a flowmeter for coal/liquid streams are presented. Acous- 
tic data obtained from tests at the low pressure slurry line of the 
HYGAS char conversion pilot plant are presented. The data consist 
of the acoustic noise background and the sound transmission loss for 
the cases of 0, 18, and 33% char by weight in toluene and benzene. 
Spectra of noise background were scanned from 10 kHz to 1 MHz. 
Most acoustic energy of the noise background was shown to be 
below 500 kHz. Isolated acoustic events were also observed; such 
events represent either the acoustic resonance of the pipe or the 
resonant response of the transducer. Relative sound transmission 
losses were measured by the pitch catch pulse mode operation over 
the frequency range of 100 kHz to 1 MHz. Strong char concentra- 
tion dependence with attenuation was observed. Results are dis- 
cussed in terms of the sonar equation to indicate the feasibility of an 
ultrasonic or acoustic device applied to char conversion processes. 


21166 (ANL/MSD/FE—78-8) Analysis of pump shaft (GA-207) 
failures from the Synthane pilot plant: failure analysis report. Dany- 
luk, S.; Dragel, G.M. (Argonne National Lab., IL (USA)). Apr 1978. 
Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF AOl. 

The 3.18-cm (1.25-in.) diameter AISI Type 4140 steel shaft 
and the AISI Type 4037 steel capscrew of water pump GA-207 from 
the Synthane plant failed by complete separation after approximately 
1.8 to 2.9 Ms (500 to 800 h) operation. The pump circulates high- 
temperature water between the venturi scrubber and the scrubber 
surge tank. A replacement capscrew, Type 4037 steel, also failed by 
shear after a shorter operating time [9 to 18 ks (2.5 to 5 h)]. Both 
failures are associated with fatigue. The capscrews failed in a brittle 
manner due to cracks that initiated at the thread root. The capscrew 
manufacturer suspects that this component was improperly heat 
treated during production. The shaft failure occurred shortly after 
the capscrew failed. A high torsional load due to carbon-fine buildup 
is transmitted to the keyway that engages the impeller of the pump 
after the capscrew fails. The keyway fillet radius (0.021 cm) was 
smaller than recommended (0.067 cm) by normal design practice and 
acts as a stress riser adding to the existing torsional loads. The Type 
4037 steel capscrew failed as a result of improper heat treatment, as 
was suspected by the capscrew manufacturer. The improper heat 
treatment, was verified by a measurement of the capscrew hardness, 
which was twice that specified for this steel. The fracture initiated at 
surface defects and propagated in a brittle manner as a result of high 
Vickers hardness. The Type 4140 steel shaft failure occurred after 
the capscrew fractured. A fatigue crack initiated at the keyway fillet 
radius of the shaft and propagated toward the shaft center and along 
the keyway. The small radius of curvature of the keyway fillet (0.021 
cm) contributed a stress riser to the torsional load that led to the 
peeling-type crack. 


21167 (BMFT-FB-T—78-27) Investigations of the flow phenom- 
ena in pulverized coal gasification for the VEW process. Final report. 
Jung, R. (Steinmueller (L.u.C.) G.m.b.H., Gummersbach (Germany, 
F.R.)). Aug 1977. 137p. (In German). Dep. NTIS (US Sales Only), 
PC A07/MF AO1. 

For the first development stage of the VEW - Coal Conver- 
sion Process, financed by the Government of the Federal Republic 
of Germany, the influence of high flow rate conditions on the 
distribution of pulverized coal in the gaseous fluids is studied. 
Experiments on a model provide the fundamentals for the design and 
calculation of flow routes in the oxidation and degasification stages 
as well as the confirmation of the calculation method for cyclone 
separators known from the literature. The results obtained can, in 
essence, be applied to high-duty plants. 
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21168 (CONF-780656—4) Field test of a capacitive transducer 
for density/velocity (mass flow) measurement on the HYGAS pilot 
plant solvent/coal feedline. Managan, W.W.; Eichholz, J.J.; Doering, 
R.W. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 30p. Dep. NTIS, PC A03/MF AO1. 

From Symposium on instrumentation and control for fossil 
demonstration; Newport Beach, CA, USA (19 Jun 1978). 

It is concluded that: 1. The HYGAS experiment testing ca- 
pacitive measurement of mass flow has shown the method to be 
feasible. 2. The capacitive method provides an absolute measure of 
the stream velocity, neglecting the question of correction for flow 
profiles. That is, the method is absolute but may not be precise. 3. 
The calibrated density value of capacitance versus char concentra- 
tion in percent by weight is approximately linear. It appears to be a 
useful measure of solids concentration in the slurry. 4. Auxiliary 
measurements of density and temperature are needed to improve the 
interpretation of the signals obtained from the capacitive measure- 
ment. 5. Signal-to-noise ratios obtained were sufficiently good to 
encourage the development of an inexpensive on-line electronic 
readout system. 6. Further work is needed on the design of the 
density electrodes to improve the zero stability. Variations in the air 
filled value are attributed to unwanted contributions from dielectrics 
outside the desired measurement region. 


21169 (CONF-780974—1) Development of ultrasonic techniques 
for remote monitoring of erosive wear in coai-conversion systems. 
Youngdahl, C.A.; Ellingson, W.A. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC 
A02/MF AOl. 

om) From Ultrasonic symposium; Cherry Hill, NJ, USA (25 Sep 
1978). 

Erosive wear of metallic transfer lines and fittings in coal- 
conversion plants is produced by particulate matter in the two-phase 
flow. Ultrasonic erosive-wear monitoring systems incorporating con- 
vectively cooled re have been developed and installed on 
elevated-temperature, high-pressure components for real-time on- 
line data acquisition. Problems of high-temperature coupling of 
acoustic waveguides to transfer lines, reliability of acoustic coupling 
of transducers to waveguides for long periods under varying condi- 
tions out of doors, and factors affecting remote high-frequency 
measurements have been examined. Waveguides of Type 304 stain- 
less steel and low carbon steel have been tested for reliability and 
case of field installation. 


21170 (CONF-781045—5) Environmental and health study of a 
low-Btu gasifier. Cowser, K.E.; McGurl, G.V.; Wood, R.W. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
18p. Dep. NTIS, PC A02/MF AOI. 

From 10. synthetic pipeline gas symposium; Chicago, IL, 
USA (30 Oct 1978). 

An environmental and health, monitoring and testing plan is 
now being implemented at the low-Btu gasifier located on the 
campus of the University of Minnesota-Duluth. This is one of several 
project plans under consideration by the Department of Energy in 
conjunction with the Gasifier in Industry Demonstration program. 
Numerous staff of the Oak Ridge National Laboratory an - 
ment of Energy participated in the development and review of the 
monitoring and testing plan which includes on-line studies, in-plant 
studies, and local area studies to be integrated through multidisci- 
jer assessments. A description is provided of the process and 
acilities, of the rationale for the environmental and health plan, and 


of the principal program components including process measure- 
ments and controls, occupational exposures and effects, environmen- 
tal fate and effects, and assessments. 


21171 (CONF-781072—1) Advances in fluidized bed gasification 
process development. Yasinsky, J.B. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Coal Conversion Dept.). 1978. 
Contract EX-76-C-01-1514. 14p. Dep. NTIS, PC A02/MF AOl. 

From Coal technology conference; Houston, TX, USA (17 
Oct 1978). 

Development tests of the Westinghouse fluidized bed gasifica- 
tion process have established the technical feasibility and flexibility 
of the process based upon a 15-ton/day unit. The test results have 
engineering significance relative to system operability and controlla- 
bility, process design, and process performance. The tests have 
shown the process to be an excellent candidate for scale-up and 
demonstration size application for a wide spectrum of end uses. The 
process is easy to control and operate and is very flexible because of 
the moderating capacity of the fluidized bed. It is responsive to 
automatic control methods, yet is not overly sensitive to outside 
perturbations. The process utilizes carbon well, is ideally suited for 
use with hot gas cleaning techniques, and should ultimately have a 
very high thermal efficiency. Its simplicity affords easy application 
of fluid dynamics and reaction kinetics models. This latter conclu- 
sion is based upon experience that has shown PDU results to 
corroborate analytical predictions of theory and cold flow model 
and other bench scale experiments conducted previously. 
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21172 (CONF-7703114—, pp R.1-R.26) Manufacture of SNG 
from coal. Watson, W.B. 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


A process for production of high Btu oe fuel from coal 
is described. A high Btu pipeline quality gas (SNG) can be manufac- 
tured from coal. Five primary processing steps are required: gasifica- 
tion, shift conversion, gas purification, methanation, and gas drying. 
The process has been demonstrated on a small commercial scale at 
the Scottish gas works in Westfield, Scotland by Continental Oil 
Company, El Paso Natural Gas Company, American Natural Gas 
Company, and Wesco among others plan to build large commercial 
plants as soon as all financial and regulatory problems are resolved. 


21173 (CONF-7809113—1) Physical, chemical, and ecological 
characterization of solid wastes from a Lurgi gasification facility. 
Shriner, D.S.; Arora, H.S.; Edwards, N.T.; Parkhurst, B.R.; Gehrs, 
C.W.; Tamura, T. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 33p. Dep. NTIS, PC A03/MF AOl. 

Coal gasification results in large quantities of solid residuals 
requiring disposal. The method of disposal required for such waste 
material will depend not only on physical and chemical properties of 
the ash, but also on the potential biological activity and environmen- 
tal mobility of leachate components of the waste material. Results of 
an integrated evaluation of physical, chemical, and biological data 
from unquenched Lurgi gasifier bottom ash derived from three 
different U.S. Coals suggest a low potential for short-term, acute 
hazard to aquatic or terrestrial ecosystems if proper landfill disposal 
procedures are used. Of ten heavy metals analysed in leachates of the 
wastes, only three—Fe, Mn, and Zn—appeared in concentrations 
greater than ten times drinking water standards, suggestive of poten- 
tial chronic hazard to biota in receiving waters. Ecological toxicity 
tests confirmed toxicity levels of potential concern should one of 
these leachate fractions occur beyond a landfill boundary. 


21174 (EPRI-AF—954) Development of an extruder feed system 
for fixed bed coal gasifiers. Final report. Woodmansee, D.E.; 
Furman, A.H.; Floess, J.K. (General Electric Co., Schenectady, NY 
(USA)). Jan 1979. 233p. Electric Power Research Institute, 3412 
Hillview Ave., Palo Alto, CA. 
An extruder has been developed to feed one ton per hour of a 
ground coal and by-product tar blend into a pressure vessel. Once at 
ressure, the resulting coal extrudate is fractured into lumps suitable 
or gasification. The process uses coal ground to 100% minus 1/8 
inch, blends and heats the coal and by-product producer tar to about 
200 to 250°F, and then conveys and feeds this mix to the extruder. 
The variable area, variable length extruder die constituted a princi- 
pal technical development of the research program. Proper die 
resistance was maintained by inserting or withdrawing flaps from the 
six-inch extrudate flow field and by varying the restraining length of 
the cylindrical die. An additive solution composed of a 3% bentonite 
clay in water was added in the die section at a ratio of 0.0018 pound 
of clay per pound of extrudate to improve the extruder’s ability to 
operate smoothly and to promote a wider range of operation. The 
extruder has demonstrated attractively high sealing ability, high 
output, low power requirement, and acceptable metal wear. It has 
fed coal against 500 psi hydrostatic backpressure, 325 psi air 
backpressure, and 100 psi producer gas backpressure. Outputs of 
10,000 1bm/hr-ft? of barrel cross section were achieved with brief 
excursions to 15,000 during the test program. Mechanical require- 
ments were rather insensitive to backpressure level and remained 
below 10 kWe-hr/ton at 300 psi. Erosion rates on the screw tip 
amounted to less than | part metal per million parts of extrudate fed. 
An eight-hour, on-line run involving fixed-bed gasification of a 
100% extrudate feed at 100 psig was conducted. The extrudate 
gasified well and yielded less than 5% dust carry-over. An automat- 
ed die-control system is recommended which should allow feeding 
reliably at even higher throughputs, and further exploration of trace 
additive compositions and injection points. 


21175 (FE—1207-56) Gas generator research and development: 
BI-GAS process. 88th monthly progress report, December 1978. BCR 
Report L-956. (Bituminous Coal Research, Inc., Monroeville, PA 
(USA); Phillips Petroleum Co., Homer City, PA (USA)). Jan 1979. 
Contract EX-76-C-01-1207. 53p. Dep. NTIS, PC A04/MF AOI1. 

A life test of catalysts BCR Lots No. 4104, 4105, 4106, and 
4107 was initiated to determine the effect on the thermal stability of 
adding various promoter metals to these nickel—molybdenum cata- 
lysts. Preliminary results indicate that the promoters were ineffective 
in enhancing thermal stability. Analysis of the data from PEDU Test 
No. 32 was completed. The catalyst used, a noble metal-promoted 
nickel catalyst, is the most active of any that have been tested to 
date. It also showed greater methanation selectivity than the BI- 
GAS pilot plant methanation catalyst. The data show that with this 
catalyst it was possible to obtain a product gas meeting pipeline 
quality specifications in a single pass through the fluidized bed 
methanator, without the need for polishing methanation (and with- 
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out the need for secondary carbon dioxide removal). The results 
from the low hydrogen/carbon monoxide ratio periods indicate that 
the catalyst is capable of methanating a synthesis gas similar to that 
produced directly by the gasifier in recent pilot plant tests (assuming 
prior hydrogen sulfide removal). PEDU Test No. 33 was terminated 
early due to temperature control problems. This test reinforced the 
conclusions from Test No. 32 that the excellent activity and thermal 
stability of the catalyst are offset by its rather poor mechanical 
stability. Pilot plant tests G-6E and G-6F were conducted with 
Rosebud coal fed to the gasifier and no slag fluxing agent fed during 
either test. Both tests were terminated for the reasons given in the 
report. Major process problems included the accumulation of fibrous 
slag in the gasifier quench section, production of naphthalene, unsa- 
tisfactory removal of ammonia from the gas washer bottoms, and 
large losses of solids from the coal and char cyclone vessels. 


21176 (FE—2006-9) Applied research and evaluation of process 
concepts for liquefaction and gasification of western coals. Quarterly 
progress report, July—September 1977. Wiser, W.H. (Utah Univ., 
Salt Lake City (USA). Dept. of Mining, Metallurgical and Fuels 
Engineering). Apr 1978. mtract EX-76-C-01-2006. 102p. Dep. 
NTIS, PC A06/MF AOl1. 

Research highlights are listed. Studies on the extraction of 
coal with tetralin show that high volatile bituminous coal is convert- 
ed to oil and benzene and pyridine solubles in less than 2 minutes. 
The products show systematic changes in hydroaromatic and alipha- 
tic structures as the reaction proceeds. The presence of aromatic ring 
structures increases with reaction time. The molecular weight of 
liquid products decreases with reaction time. Mild hydropyrolysis 
appears to be a very interesting technique for upgrading coal- 
derived liquids to a lighter liquid. Hydrogen consumption in this 
—_ is low. Zinc chloride impregnated on coal was found to have 

ydrogen exchange properties of a Bronsted acid. A coal sample 
without ZnCl, has similar exchange properties, but the rate is much 
less. The acidic oil fraction obtained by catalytic hydrogenation of 
coal was separated by gel permeation chromatography and gradient 
elution liquid chromatography. Function group content was found 
to be independent of molecular size. Gradient elution chromato- 
graphy was effective in separating molecules on the basis of func- 
tional groups. 


21177 (FE—2240-93) Materials development studies for high Btu 
gasification. Interim report. Series No. III: B-2. MacNab, A.J. (Braun 
(C.F.) and Co., Alhambra, CA (USA)). Apr 1978. Contract EX-76- 
C-01-2240. 42p. Dep. NTIS, PC A03/MF AOl1. 

This report is a companion to our earlier report, Materials of 
Construction, FE-2240-43. At the present time there are a multitude 
of studies in progress in the United States related to materials 
performance in coal gasification. Many of these programs are aimed 
at new materials development. One of these programs, the Metals 
Properties Council Task Group on Gasification, has been closely 
monitored by us. This report summarizes the major developments 
from that program and discusses the practical implications of the 
results. In our earlier report, we pointed out our belief that most of 
the materials of construction for a coal gasification complex can be 
recommended now. A great deal of the cost is expended on structur- 
al steel and standard vessels and equipment so that cost estimates are 
unlikely to be drastically changed by new developments. Special 
vessels and materials comprise a relatively small percentage of the 
overall cost. However, certain components may be critical to the 
operability of a process and would therefore assume a value in excess 
of the materials cost alone. Typical examples would be the internal 
components of gasifiers, or control valves subject to severe erosion 
of the essential parts. Without either of these components, certain 
gasification schemes might not be economically feasible. 


21178 (FE—2240-100) Coal gasification, commercial concepts, 
gas cost guidelines, Revision 1. Final report. Skamser, R. (Braun 
(C.F.) and Co., Alhambra, CA (USA)). Aug 1978. Contract EX-76- 
C-01-2240. 40p. Dep. NTIS, PC A03/MF AO1. 

The impending shortage of natural gas has led to the develop- 
ment of new processes for the manufacture of synthetic natural gas 
from coal. A means is needed to compare these new processes with 
each other and with processes using older technology. It is the 
purpose of these Guidelines to provide a consistent basis for compar- 
ing such processes. The Guidelines contain all the information and 
procedures that are required to calculate, on a consistent basis, the 
cost of producing high Btu pipeline quality gas from coal. Covered 
in the Guidelines is the design basis for coal gasification plants. Coal 
analyses, unit prices as of January 1, 1976, environmental require- 
ments, plant size, equipment design guides, and equations for gas 
costs are included using either utility or private investor financing. 
The cost of gas is determined primarily by the plant investment 
which is obtained from estimates of the installed cost of equipment. 
Methods of estimating vary with the agency or organization per- 
forming the work and are therefore not included in this procedure. 
The variations in estimating methods employed will result in gas 
costs which could vary significantly from those developd by C. F. 
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Braun and Co. However, if the estimates of installed equipment cost 
are developed by a neutral and reputable contractor experienced in 
building large industrial facilities, the results should be comparable 
with those developed by Braun or other similar contracting firms. 


21179 (FE—2247-17) Gasification of residual materials from coal 
liquefaction. Evaluation of Rocketdyne char as feedstock to Texaco 
gasification process. Final report on Type I Laboratory Test. Robin, 
A.M. (Texaco, Inc., Montebello, CA (USA). Montebello Research 
Lab.). Sep 1978. Contract EX-76-C-01-2247. 1lp. Dep. NTIS, PC 
A02/MF AOl1. 

A Laboratory evaluation of a 20-pound sample of Rocket- 
dyne char obtained from short residence time liquefaction of Ken- 
tucky No. 9 coal in the Rocketdyne high-mass-flow pilot plant was 
completed at Texaco’s Montebello Research Laboratory. The mate 
rial does not melt at temperatures below 800°F (no attempt was 
made to heat the material above 800°F). It may be fed to a Texaco 
Coal Gasifier as a 44% slurry in water after grinding to 100% -200 
mesh. The resulting syngas is predicted to contain about 61 (vol) 
percent H, + CO, and 17.9 SCF of Hz + CO should be produced 
per pound of solid char gasified. While no operating problems are 
anticipated, the Rocketdyne char is considered to be only a marginal 
candidate feedstock for the Texaco gasification process, because of 
the low quantity and quality of the syngas it will produce and the 
large amount of oxygen necessary. A Type II Evaluation with this 
material in its present form does not appear to be warranted. 


21180 (FE—2247-19) Gasification of residual materials from coal 
liquefaction. Quarterly report, July—September 1978. Robin, A.M. 
(Texaco, Inc., Montebello, CA (USA). Montebello Research Lab.). 
Dec 1978. Contract EX-76-C-01-2247. 9p. Dep. NTIS, PC A02/MF 
AOl. 

A Type III Extended Pilot Plant Evaluation of SRC-II 
vacuum flash drum bottoms from the liquefaction of Kentucky No. 
9/14 coal was successfully completed. A total of 31 tons of the SRC- 
II residue, prepared at the Ft. Lewis, Washington pilot plant, were 

asified during eight pilot plant runs at 350 psig. The runs lasted 
coe 8.0 to 14.8 hours each and a total of 78 hours of on-stream time 
was accumulated. The SRC-II residue contained over 27 (wt) per- 
cent ash. The residue throughput, the steam/residue ratio and the 
oxygen/residue ratio were varied to determine the optimum operat- 
ing conditions. The steam/residue ratio controlled the gasifier tem- 
perature at a given oxygen and residue rate but had little effect on 
conversion. The gasifier temperature varied between 2500°F and 
2650°F, the conversion of carbon to syngas varied between 97.3 
percent and 99.5 percent. The cold gas efficiency varied between 80 
and 83 percent. No major operating problems were experienced 
during any key phase of operation which included melting the 
residue, pumping molten residue to the gasifier, gasification, syngas 
quenching and scrubbing, slag removal and char recovery. An 
atmosphere of nitrogen gas was maintained above the molten residue 
to minimize oxidation and polymerization. The molten residue was 
pumped to the gasifier undiluted at an average temperature of 
515°F. No evidence of significant refractory damage or serious 
burner tip erosion was observed. It is concluded that the SRC-II 
vacuum flash drum bottoms from the liquefaction of Kentucky 9/14 
coal may be efficiently gasified in a Texaco gasifier. 


21181 (FE—2274-6) Optimization studies of various coal-conver- 
sion systems. Quarterly report, January—March 1978. Wen, C.Y. 
(West Virginia Univ., Morgantown (USA). Dept. of Chemical Engi- 
neering). Apr 1978. Contract EX-76-C-01-2274. 34p. Dep. NTIS, PC 
A03/MF AO1. 

A mathematical model has been developed to simulate the 
Texaco Downflow Entrained-Bed Pilot Plant Gasifier using coal 
liquefaction residues as feedstocks. The entrained-bed gasifier was 
conceptually divided into three zones, i.e., the Pyrolysis and Volatile 
Combustion Zone, the Gasification and Combustion Zone, and the 
Gasification Zone. The gas phase was assumed to be completely 
mixed at the entrance region followed by a region approximating 
plug flow. The solid phase was assumed to be a plug flow through- 
out the reactor. Temperature and concentration profiles along the 
reactor were obtained by solving the material and energy balances 
and taking into consideration the gasification kinetics, the transport 
rates and the hydrodynamics of the gasifier. The results of computa- 
tion from the proposed model were compared with the experimental 
data. 


21182 (FE—2340-6) Improved techniques for gasifying coal. 
Sixth quarterly report, October 1—December 31, 1977. Graff, R.A.; 
Yerushalmi, J. (City Coll., New York (USA)). Feb 1978. Contract 
EX-76-S-01-2340. 62p. Dep. NTIS, PC A04/MF AOI. 

We have completed our study of the turbulent fluidized bed. 
A comprehensive discussion of the transition from bubbling to 
turbulent fluidization of beds of several solids of different particle 
size and density is presented. We also focus upon the fluidization 
character and the range of the turbulent regime for a fine solid. The 
results on the transition from bubbling to turbulent fluidization carry 
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implications for the question of whether a given solid, and especially 
coarse solids, can be maintained in fast fluidization. Our discussion of 
turbulent fluidization also makes references to past commercial use 
and future potential application of the turbulent fluidized bed. The 
first exploratory runs using hydrides as promoters or catalysts for 
flash hydrogenation were made. These compounds may act by 
liberating hydrogen atoms if used above their decomposition point, 
or function as catalysts if used in their stable range. Sodium hydride, 
which decomposes at 637°C, increases methane yields at the expense 
of BTX and char. Titanium hydride, on the other hand, is stable and 
provides high yields of liquids heavier than xylene. Studies to 
determine the effect of continued contact of volatiles with char were 
initiated. A series of trial runs with 75 mole % hydrogen in steam 
were completed at 100, 75, and 50 atmospheres. The hydrogen yields 
are approximately what would be predicted by linear interpolation 
between pure steam and pure hydrogen. Forty to fifty percent of the 
original carbonis, upon conversion, assigned to liquids heavier than 
naphthalene. 


21183 (FE—2355-2(Rev.G)) Coal gasification valves: Phase + 
Quarterly technical progress report, March 1978—May 1978. 
C. (Consolidated Controls Corp., El Segundo, CA (USA). Jun 1 78. 
Contract EX-76-C-01-2355. 35p. Dep. NTIS, PC A03/MF AOI. 
The fourth quarter of Phase II saw the assembly of the first 
Type III valve, and receipt of much of the hardware for the Type I, 
II, and IV valves. The testing program for materials and components 
is producing useful data. 


21184 (FE—2369-21) Exxon catalytic coal gasification process: 
predevelopment program. Quarterly technical progress report, July 
1—September 30, 1977, Nahas, N.C. (Exxon Research and Engineer- 
ing Co., Baytown, TX (USA)). Jan 1978. Contract EX-76-C-01-2369. 
28p. Dep. NTIS, PC A03/MF AOI. 

The accomplishments, summarized by reporting categories, 
are as follows: Operation of the catalyst recovery unit continued 
through July and water-soluble potassium was recovered and recy- 
cled to the catalyst addition unit. The recovery of water-soluble 
potassium increased to 94.0%. Catalyst recycle operations of the 
Fluid Bed Gasifier were satisfactorily completed with approximately 
324 hours of material balanced operation logged. The recycle cata- 
lyst did not show buildup of any inactive species. Bench scale studies 
of catalyst recovery via water washing were continued. Data were 
obtained which confirm the discovery that exposure of char to air 
adversely affects catalyst recovery. Over the range of conditions 
investigated, recovery of water-soluble catalyst is independent of 
residence time. Studies continued on the recovery of water-soluble 
potassium by hydrothermal digestion with calcium hydroxide. Re- 
coveries in excess of 90% were attained. Studies indicate that 
temperature, residence time, and calcium loading in the hydrother- 
mal digestion step can be reduced without adversely affecting recov- 
ery. Catalyst recovery via hydrothermal treatment with OH): 
offers the potential for substantial savings relative to purchased 
KOH at the market prices. The "minimum cost” of the incremental 
potassium recovered via this route was estimated to be 36 to 54% of 
the cost of purchased KOH, depending on Ca(OH). requirement. 
Work has continued on the development of information for process 
basis. 


21185 (FE—2416-24(Vol.1)) Conceptual design of a coal to 
methanol commercial plant. Volume I. Technical. Interim Final 
Report, July 16, 1976—February 15, 1978. (Badger Plants, Inc., 
Cambridge, MA (USA)). Feb 1978. Contract -76-C-01-2416. 
299p. Dep. NTIS, PC A13/MF AOI. 

Under contract with the United States Department of 
Energy, a study for the conceptual design of a commercial facility to 
convert coal to methanol fuel and methanol has been completed. 
This plant is estimated to cost 3.1 billion dollars (1977) and will 
produce 415,000 barrels of methanol products per scheduled day. If 
the plant had been operable in 1977 and based upon the parameters 
listed, the 1977 cost of methanol fuel would be 18.8 cents per gallon, 
equivalent to $3.00 per million Btu. The plant will consume 74,000 
net tons of coal per scheduled operating day: 11,000 tons will be for 
the operation of support facilities and 63,000 tons will be processed 
to produce 58,300 tons of methanol fuel and methanol (415,000 
barrels). After careful analysis, eight years was established as the 
minimum time span for completion of the entire complex. The 
product methanol fuel can be used to fire gas turbine-generators in 
peak electric service. This fuel form is easily transported and stored; 
its combustion should decrease nitrous oxide (NOx) and eliminate 
sulfur dioxide (SO2) emissions; its use should increase turbine blade 
life. Methanol fuel as a raw material for SNG production can be 
pumped from emergency storage, vaporized and methanated to 
produce a high quality pipeline gas. Methanol fuel is an ideal energy 
form for fuel ceil feed. The methanol fuel can also be used as a feed 
stock for a process now under development to convert methanol 
into lead-free, high-octane gasoline. A discussion and listing of 
conclusions and recommendations pertaining to the overall project 
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are presented under Section II, Volume I of the Interim Final 
Report. All process support facilities are described in some detail. 


21186 (FE—2496-14) Effluent data analysis computer program. 
Koblin, A.H.; Augustine, C.A.; Massey, M.J. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Environmental Studies Inst.). Jul 
1978. Contract EX-76-S-01-2496. 61p. Dep. NTIS, PC A04/MF 
AOl. 

The CEAS system is organized as a series of five programs 
each of which perform a specific function: entering raw data into a 
data base (RAWIN); routine data analysis (ANALYZE); merging of 
two data base files (CEMERGE); extraction of a subset of the data 
base (CEXTRACT); and conversion from data base format to 
forma‘ readable by statistical analysis programs (CEXTEND). The 
raw data consist of information obtained from samples and process 
instruments at the various coal gasification pilot plants. Information 
contained within the data includes the date and time the sample was 
taken, the process name, the run number, the effluent stream, and the 
values of predefined process variables, (i.e., coal feed rate, gasifier 
temperature, etc.), stream operating conditions (i.e., flow rate, tem- 
perature, pressure, etc.), and effluent characteristics (i.e., phenol, 
sulfide, cyanide, etc.). This data is entered into the data base by 
means of the first program, RAWIN. The data base is maintained in 
a special format designed to save storage space. Once data has been 
entered into the data base it is only accessible to the programs in this 
system. The CEXTEND program, however, can be used to convert 
back from the internal data base format to one readable by standard 
statistical analysis routines. CEAS has been designed to process data 
from up to 10 different coal gasification processes. Each process may 
have up to 20 process variables of interest and as many as 20 effluent 
streams. Each stream may have 20 effluent characteristics and 10 
operating conditions. Since stream effluent characteristics, stream 
operating conditions, and process variables are identified by process, 
run number, data, sampling time, and effluent stream, all stream 
effluent data may be matched with the appropriate stream operating 
conditions and process variables. 


21187 (FE—2542-3) Phase I: the pipeline gas demonstration 
plant. Site selection report. Leaman, G.J. Jr. (ed.). (Continental Oil 
Co., Stamford, CT (USA)). 1977. Contract EF-77-C-01-2542. 40p. 
Dep. NTIS, PC A03/MF AO1. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States Department of Energy (DOE) 
requires Continental Oil to analyze, design, construct, test, evaluate, 
and operate a Demonstration Plant capable of converting high-sulfur 
bituminous caking coal to a high-Btu pipeline quality gas. One of the 
assignments under the contract is to select the site for constructing 
the Demonstration Plant. A site consisting of about 1,230 acres has 
been selected in Noble County, Ohio, by Continental Oil Company. 
This site lies in portions of Sections 3, 10, and 15 of Marion 
Township and portions of Sections 9 and 16 of Center Township. It 
lies immediately south of State Highway 146 and is between Sarahs- 
ville and Summerfield, Ohio. Criteria used to select the site were: 
size and terrain, sources of raw materials, product markets, environ- 
mental factors, socioeconomic factors, present land use, aesthetics, 
land and site preparation costs, and availability of transportation. 
The selected site has been recommended to DOE. DOE approval is 
required before the site can be purchased. 


21188 (FE—2542-4) Phase I: the pipeline gas demonstration 
plant. Real estate report. Leaman, G.J. Jr. (Continental Oil Co., 
Stamford, CT (USA)). 1977. Contract EF-77-C-01-2542. i4p. Dep. 
NTIS, PC A02/MF AOl. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States Department of Energy (DOE) 
requires Continental Oil Company to analyze, design, construct, test, 
evaluate, and operate a Demonstration Plant capable of converting 
high-sulfur bituminous caking coal to a high-Btu pipeline quality gas. 
One of the assignments under the contract is to prepare a Real Estate 
Report on the Demonstration Plant site. A site consisting of about 
1,245 acres has been selected in Noble County, Ohio, by Continental 
Oil Company. This site lies in portions of Sections 3, 10 and 15 of 
Marion Township and portions of Section 9 and 16 of Center 
Township. These contiguous portions are available as a single prop- 
erty from Consolidation Coal Company, the owner. Continental Oil 
Company recommends negotiations for the site be handled by a 
competent Industrial Real Estate Appraiser. The resultant purchase 
contract with Consolidation Coal Company will contain reasonable 
option payments to hold the property until authorization is given by 
the contracting officer to proceed with Phase II. The selected site 
has been recommended to DOE. DOE approval is required before 
the site can be purchased. 


21189 (FE—2542-8) Phase I: the pipeline gas demonstration 

plant. Market study for sale of the coal fines by-product from a coal 

gasification plant. Koch, B.J. (Continental Oil Co., Stamford, CT 

aye 3 1977. Contract EF-77-C-01-2542. 36p. Dep. NTIS, PC A03/ 
AOl. 
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Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States Department of Energy (DOE) 
requires Continental Oil to analyze, design, construct, test, evaluate, 
and operate a Demonstration Plant capable of converting high- 
sulfure bituminous caking coal to a high-Btu pipeline quality gas. 
The British Gas/Lurgi Slagging Gasifier has been selected for 
producing the crude synthesis gas. This gasifier requires a sized coal 
feed (ca. 2” x 1/4’). Coal fines are produced as a by-product in the 
preparation of the requisite feed. The contract required Continental 
Oil Comapany to investigate the potential for selling these coal fines 
as a by-product of the process. Since the quantity of coal fines 
produced in a commercial coal gasification plant is sizable, the 
market for them is in general limited to large consumers such as 
electrical utilities which operate coal-fired steam/power plants. 
Based on communications with sales and planning personnel of 
Eastern electric utilities, the value of the fines relative to run-of-mine 
coal price can vary from a high range of 80 to 98 percent, if the 
unwashed coal fines are an acceptable fuel, to a low of 40 to 68 
percent, if coal washing is required. Assuming that the proposed 90 
percent reduction in SO2 emissions is passed into law, the high range 
would generally apply for most commercial sites because flue gas 
desulfurization would be required in any case. The penalty involved 
with selling fines at the high range would effect a net increase of 
$0.01 to $0.24 per MM Btu in the selling price of the product 
pipeline gas. 


21190 (FE—2666-3) Mixing and gasification of coal in entrained 
flow systems. Quarterly technical progress report No. 5, April 1, 
1978—June 30, 1978. Smoot, L.D.; Hanks, R.W.; Hedman, P.O. 
(Brigham Young Univ., Provo, UT (USA). Dept. of Chemical 
Engineering). 15 Jul 1978. Contract EF-77-S-01-2666. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

Twenty six atmospheric, cold-flow mixing tests were com- 
pleted with 21 yielding final data. Flow asymmetry problems were 
encountered when using nonparallel injection into the recirculation 
chamber. Attempts to align the test system improved but did not 
completely resolve this problem. Revised methods of data analysis 
further improved interpretation of these data. Most previous cold- 
flow tests were conducted with a very short test section following 
the probe collar and then a sudden reduction in flow area. New tests 
with longer aft-test sections showed little effect of post test section 
length on measured mixing profiles. The gasifier has been modified 
and several parts of the system pressure-tested in anticipation of 
starting the high-pressure cold-flow test program. A new back- 
pressure regulator has been ordered. Eleven atmospheric gasification 
tests were performed with the gasifier during this period. The 
prototype sample probe has been shown to work end the complete 
probe-sample collection system has been designed and constructed. 
An over-pressurization of part of the gasifier exhaust system resulted 
in a failure and month-long interruption of testing occurred while a 
new sytem was installed. Testing has now been resumed. Predictions 
were made with the one-dimensional coal gasifier computer model 
for the 5 ST/hr Bi-Gas gasifier, and the Coates entrained gasifier and 
results were compared with limited measurements. Work has contin- 
ued on the generalized two-dimensional gasifier model. The prob- 
ability distribution function formulation to describe diffusion-limited 
gas-phase combustion has been completed and tested. Thus, the two- 
dimensional code is now functional for gaseous systems. 


21191 (FE—2710-3) Instrumental analysis of sulfur compounds 
in coal process streams. Quarterly technical progress report, April— 
June 1978. Jordan, J. (Pennsylvania State Univ., University Park 
(USA). Dept. of Chemistry). Jul 1978. Contract EF-77-S-01-2710. 
26p. Dep. NTIS, PC A03/MF AO1. 

Critical compilation of selected definitive assignments encom- 
passing standard heats of formation, Gibbs free energies of forma- 
tion, third-law entropies and specific heats has been completed for 
more than thirty inorganic sulfur species in aqueous solution. A well 
defined current-voltage wave, corresponding to the electroreduction 
process S20;/sup =/ + 2e = S/sup =/ + SOs/sup =/, was 
obtained by hydrodynamic voltammetry at a rotated glassy carbon 
disk electrode: the relevant limiting current provides a convenient 
means for determining concentrations of thiosulfate in aqueous solu- 
tions of pH > 5. Work has been completed on the determination of 
thiosulfate by linear parametrization of concentrations versus the 
heat q evolved in the reaction: 2S203/sup =/ + Is~ = S4O¢/sup =/ 
+ 31° in a specified environment (0.01 M HC! + 0.02 M KI). The 
plot of q versus micromoles of S203/sup =/ had the expected slope 
of 274 +- 0.03 kilocalories per mole of thiosulfate--Internally con- 
sistent, precise and accurate reaction heats have been determined for 
several proceses, as basis for the analysis of inorganic sulfur com- 
pounds by adiabatic titration calorimetry and/or direct injection 
enthalpimetry. Sulfur dioxide was successfully determined using 
differential pulse voltammetry at a rotated glassy carbon disk elec- 
trode, by monitoring the peak value of the derivative (Ai/AE) in a 
simulated Synthane by-product water process stream. The method 
was remarkably immune to the simultaneous presence of relatively 
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large concentrations of the following common contaminants: phenol, 
thiocyanate, ammonia, sulfate, carbonate and chloride. 


21192 (FE—2729-3) Alloy catalysts with monolith supports for 
methanation of coal-derived gases. Quarterly technical progress report, 
March 21, 1978—June 20, 1978. Bartholomew, C.H. (Brigham 
Young Univ., Provo, UT (USA)). 5 Jul 1978. Contract EF-77-S-01- 
2729. 43p. Dep. NTIS, PC A03/MF AOl. 

Evidence that monolithic supported catalysts are more active 
than pelleted catalysts on a rate/volume of catalyst basis was shown 
in support geometry tests at high conversions during this past 
quarter. Also, the percent yield of methane was higher for the 
monolithic catalysts. H2S poisoning studies of alumina-supported Ni, 
Ni—Co, and Co powders showed that specific methanation rates 
were higher for Ni—Co relative to Ni and Co both before and after 
poisoning with 10 ppm H2S. These data provide indirect evidence 
for the presence of an alloy or bimetallic cluster in the Ni—Co 
catalyst. Five upper operating temperature limit tests were per- 
formed. These tests showed that our high loading catalysts are stable 
at high temperatures and under conditions similar to a commercial 
recycle methanation reactor. These and other significant results 
obtained during this past quarter are presented and discussed. 


21193 (NP—23558) Gasification of pit coal and coke with hydro- 
gen at high pressure. Markus, H. (Technische Hochschule Aachen 
(Germany, F.R.). Mathematisch-Naturwissenschaftliche Fakultaet). 
16 Jul 1976. 105p. (In German). Dep. NTIS (US Sales Only), PC 
A06/MF AOl1. 

The behavior of pit coal regarding its caking power, as well 
as the tar and gas formation in high-pressure gasification and under 
hydrogenation conditions was investigated in the temperature region 
of 500 to 900°C. The tests were carried out with coals and cokes in a 
pure hydrogen atmosphere and in one of hydrogen and steam. The 
investigations on tar formation essentially dealt with the influences 
of pressure, steam addition to the gasifier, hydrogen, and catalysts, 
on the amount of tar and its composition. The gas formation in the 
pressure gasification of pit coal was studied with respect to its 
dependence on pressure and steam charging. According to the 
investigations, the methane formation, which is very dependent on 
the reaction temperature, takes place in two steps . 


21194 (ORNL/ENG/TM—13/V2) Low Btu coal gasification 
processes. Vol. 2. Selected process descriptions. Hartman, H.F.; Belk, 
J.P.; Reagan, D.E. (Oak Ridge National Lab., TN (USA)). Nov 
1978. Contract W-7405-ENG-26. 305p. Dep. NTIS, PC Al4/MF 
AOl. 

Volume 2 contains the detailed descriptions and information 
on the 21 more promising processes that were selected. The report 
summarizes work completed from July 1976 through August 1978 
and can be used as a source of information for additional compari- 
sons and evaluations. 


21195 (ORNL/MIT—277) Auxiliary power recovery from coal 
gasification processes. Kausch, W.J.; Marrero-Aldea, R.J.; McLean, 
J.E. (Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). 25 Sep 1978. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AO1. 

A preliminary economic comparison was made of several 
alternative energy recovery designs for the waste gas streams of the 
IGT steam—iron coal-gasification process. Within the limits of accu- 
racy of a factored estimate (+- 30%) it seems likely that high- 
temperature, high-pressure (1650°F, 1100 psig) gas expanders and 
particle-removal systems will result in lower SNG costs than lower- 
temperature equipment. The cost of synthetic natural gas (SNG) in 
July 1978 dollars was estimated to be $4.80/10® Btu with both high- 
temperature, high-pressure (HTHP) gas cleanup and expansion. By 
comparison, the use of lower-temperature gas expanders results in a 
$4.83/10° Btu SNG cost, while lower-temperature dirty-gas cleanup 
resulted in $4.94/10° Btu. 


21196 (R—2294-DOE) Prospects for the commercialization of 
high-Btu coal gasification. Hederman, W.F. Jr. (RAND Corp., Santa 
Monica, CA (USA)). Apr 1978. Contract EX-76-C-01-2337. 126p. 
Dep. NTIS, PC A07/MF AOl1. 

Because of the higher heating value demanded of gaseous 
fuels in present residential and commercial applications, new coal 
gasification processes and modifications of existing ones are needed 
to produce high-Btu gas, also called synthetic or substitute natural 
gas (SNG), from coal. Five processes are examined in this analysis: 
Bi-gas, Carbon Dioxide (CO2) Acceptor, Hygas, Lurgi, and Synth- 
ane. The Lurgi process is available commercially, and the others are 
in various stages of development. These processes were selected for 
detailed analysis because they are among the most frequently men- 
tioned candidates for high-Btu coal gasification projects and because 
detailed cost data are available from a recent (1976) comparative 
analysis. Since cost estimates for the less mature technologies in- 
volve significant uncertainty, the Lurgi estimates for SNG produced 
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by a 250-million-cubic-feet-per-day plant are used as the basis of 
comparison in this report. 


21197 (SAND—78-2311) Instrumentation and process control 
development for in situ coal gasification. Fourteenth and fifteenth 
quarterly reports, March 1978—August 1978. Bartel, L.C. (ed.). 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 55p. Dep. NTIS, PC A04/MF AOI1. 

The DEEP technique discussed in this paper was used on the 
Hanna II experiment and is currently in use on the Hanna IV 
experiment. Results from contours produced by the DEEP method 
gave a qualitative picture of the symmetry, motion, and extent of the 
reaction zone. These results also pointed out the need for a data 
inversion algorithm to use the field data to quantify the boundaries 
of the UCG reaction zone. A ridge regression algorithm for the 
inversion of data is discussed in this report. A preliminary version of 
the inversion of data is discussed in this report. A preliminary 
version of the algorithm was applied to DEEP data from selected 
days to define a reaction zone. This electrically determined reaction 
zone has been compared to the thermally determined reaction zone 
with very favorable results. The electrically determined reaction 
zone appears to be slightly larger than the boundary indicated by the 
650°C (1200°F) isotherm. Although the algorithm discussed is not in 
its final, finished form, it is clear that the algorithm can be used to 
take the electrical potential data to fit model parameters and delin- 
eate the hot, conducting reaction zone. The size and shape of the 
UCG reaction zone can be determined using the electrical remote 
monitoring technique and data reduction algorithm discussed and 
using mass balance calculations. The field data system capabilities 
have been extended by the addition of a new system for measuring 
downhole electrical potentials and the development of several new 
programs. The field data-reduction abilities now include a new 
plotting system and a mass balance program. 


21198 (TID—28545) Mechanism of corrosion of structural mate- 
rials in contact with coal chars in coal gasifier atmospheres. Semi- 
annual progress report. Douglass, D.L.; Bhide, V.S. (California 
Univ., Los Angeles (USA). Dept. of Materials). Feb 1978. Contract 
EY-76-S-03-0034. 38p. Dep. NTIS, PC A03/MF AO1. 

Preliminary studies have been made of the reaction between 
two chars (FMC—2.7% S and Husky—0.9% S) and four alloys (310 
stainless, Hastelloy-X, Inoloy-800, and Inconel-671) at 1800°F. In 
general, the major reaction was sulfidation with carburization occur- 
ring infrequently. A combination of char plus argon was found to be 
more aggressive than one of char plus CGA (MPC/IITRI gas 
mixture with P/sub s2/ = 2.4 x 10°° atm and P/sub 02/ = 9.9 x 
10-*® atm). It was also observed that physical contact between the 
metal and char was not necessary as evidenced by the corrosion of 
samples placed downstream from the char. Attack was greater in an 
environment of char plus CGA compared to only the CGA. The 
only alloy that appeared to form a protective oxide film in this 
environment was Inconel-671. External scales of various sulfides 
which were not protective formed under most test conditions. Inter- 
nal attack was prevalent, with some alloys exhibiting extensive grain- 
boundary penetration. The grain-boundary reaction products were 
mostly sulfides, although some carbides were observed. Measure- 
ments of carbon diffusion in CrzO3 have been attempted in oxide 
scales grown on pure chromium and on an alloy Ni-30 Cr. The 
method was unsuccessful. Dense Cr2Os, prepared by hot pressing 
has been exposed to carbon at 1000°C and is awaiting analysis by 
Auger spectroscopy and ion sputtering to determine the carbon 
gradient from which the diffusivity will be determined. 


21199 (TSR—78/9) Coal pump development and technical sup- 
port. Quarterly project report, July 3—October 1, 1978. Murphy, A.; 
Phen, R.; Schatz, W. (Jet Propulsion Lab., Pasadena, CA (USA)). 
1978. 69p. Jet Propulsion Lab., Pasadena, CA. 

Four tests were conducted on the 2.5 in. coal pump. In three 
of these tests numerous difficulties were encountered. In one test 
with a duration in excess of one hour, many power surges occurred. 
Seven of the power surges exceeded 100% of the motor rating. 
Based on these surges in power as well as those seen in other tests, 
the technical review board recommended that the motor power be 
increased from 50 hp to 80 to 100 hp or the drive pulleys changed to 
halve the screw speed and double the torque. It was felt that the 
power surges were indications that the machine was trying to 
operate at a higher power level where the coal would be plasticized 
by mechanical shearing rather than by thermal conductivity from 
the barrel. It is important that the primary source of energy input to 
the coal be through shearing since it is nearly impossible to plasticize 
coal by heat transfer from the barrel in the large commercial-size 
machines. The fourth run was more successful. The coal pump was 
operated at 100 rpm and 60 to 95 lb/hr for 3.5 hours. Operation was 
generally smooth. We also made runs to obtain power correlation 
data and viscosity measurements. The viscosities calculated through 
the die reflect the complicated behavior of coal rheology. The 
viscosities are plotted against die temperature. The data are grouped 
together according to the flowrate because the residence time in the 
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extruder changes with the feedrate and it is well known that coal 
viscosity is very strongly time dependent. The residence times given 
are arbitrarily defined as the time the coal stays in the extruder after 
passing through the melting zone. It can be seen that for these short 
times the viscosity decreases sharply with the residence time. The 
shear rate dependence appears to be overshaowed by the effect of 
residence time. 


21200 (UCID—18013) Hoe Creek No. 3 pre operational report. 
Hill, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 29 Dec 1978. Contract W-7405-ENG-48. 57p. Dep. 
NTIS, PC A04/MF AO. 

The basic goal of the LLL In-Situ Coal Gasification Project 
is to develop a process for producing medium heating value gas that 
can be an economical source of pipeline quality gas (SNG). The gas 
produced by gasifying coal with air is contaminated with the nitro- 
gen contained in the air, thus lowering the heating value. Although 
it is possible to remove the nitrogen from the product, it is more 
economical to remove the nitrogen from the air and use oxygen as 
the injectant. Our first two field experiments were designed to test 
two different coal permeability enhancement techniques, explosive 
fracturing in the case of Hoe Creek No. | and reverse combustion 
linking in Hoe Creek No. 2. Both were air burns for reasons of 
economy. Hoe Creek No. 3 is to be our first full oxygen gasification. 
The major goals of this experiment are to: carry out forward 
gasification with a known, reliable link at the bottom of the coal 
seam; determine steam/oxygen gasification efficiencies at coal con- 
sumption rates up to 100 tons/day; gasify at commercial process well 
spacings (100—200 ft); determine burn zone configuration;minimize 
gas losses and water influx; and determine water quality and subsi- 
dence effect. The underground thermal and pressure instrumenta- 
tion, gas analysis equipment and data acquisition systems are de- 
scribed. (LTN) 


21201 (UCRL—82269) In situ coal gasification modeling. Thors- 
ness, C.B.; Cena, R.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 2 Feb 1979. Contract W-7405-ENG-48. 37p. 
(CONF-790405—3). Dep. NTIS, PC A03/MF AO1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

In situ coal gasification may prove to be an important new 
technology for converting the nation’s coal reserves into a clean, 
economical energy source. However, before the process can become 
a commercial reality, reliable process controls for attaining efficient, 
high volume resource recovery must be developed. Process model- 
ing may aid in this development effort but only if the model 
incorporates the basic physical mechanisms controlling the in situ 
gasification process. Unfortunately, these mechanisms are not known 
or fully understood. In order to better understand the process, a two 
dimensional coal recovery model has been developed which incor- 
porates several candidate mechanisms believed to control in situ 
ee. The model is tested against field gasification results 
rom Hoe Creek and Hanna, Wyoming. Both experiments have 
demonstrated wide sweep efficiency. However, analysis of results 
based on overall material balances indicate possible large differences 
in the net amount of unreacted char left underground. The math- 
ematical model can predict wide sweep efficiency for both sites. 
However, these predictions require the use of a highly dispersive 
mechanism within the active gasification region. Tracer studies at 
Hoe Creek tend to confirm the highly dispersive nature of the 
system. A simple quasi-equilibrium model is presented for calculating 
gas composition as a function of underground heat loss and water 
influx. Plans for incorporating this model in the two dimensional 
coal recovery model are presented. 


21202 Research and development activities in the field of coal 
technology. Peters, W. (Steinkohlenbergbauverein, Essen (Germany, 
F.R.); Bergbau-Forschung G.m.b.H., Essen (Germany, F.R.)). Tech. 
Mitt.; 71: No. 7, 358-364(Jul 1978). (In German). 

The coal conversion technologies of electric power genera- 
tion, coal gasification, and coal liquefaction are discussed. The gas/ 
Steam turbine process with subsequent coal gasification under pres- 
sure (Steag process) or with pressure fluidized-bed firing is described 
in more detail. The three basic versions of the autothermal coal 
gasification process, which is already applied on a commercial scale, 
are described. Solid-bed gasification (Lurgi-Wagner process), flui- 
dized-bed gasification (Winkler process) and dust gasification (Kop- 
pers-Totzek process, Texaco process, Saarberg-Otto process) are 
described. The article closes on a few words on the chances of coal 
hydrogenation. 


21203 Significance of process variables on liquid effluent produc- 
tion in coal gasification. Nakles, D.V. Pittsburgh, PA; Carnegie- 
Mellon Univ. (1978). 312p. University Microfilms Order No. 
7814230. 

Thesis (Ph. D.). 

Investigations on the Synthane pilot development unit (PDU) 
indicate that the production of liquid effluents, viz., condensible 
hydrocarbons and water soluble contaminants, is extremely sensitive 
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to minor changes in gasifier process variables. Near complete extinc- 
tion of these compounds is possible by providing the appropriate 
combination of coal devolatilization conditions and product gas 
residence time. At the same time, no statistically significant trend in 
product gas (hydrogen, carbon monoxide, methane, and ethane) 

roduction occurs as gasifier conditions are altered. Benchscale and 
PDU studies indicate the mechanisms dominating the existence of 
phenols and heavy hydrocarbons during gasification are different; 
pheno! production is quite stable whereas heavy hydrocarbon forma- 
tion is very sensitive to devolatilization conditions, viz., gas—solid 
contacting and temperature. Accordingly, the liquid effluent produc- 
tion characteristics of both benchscale and PDU scales demonstrate 
similar trends: Minimal gas—solid contacting and product gas resi- 
dence time: high tar, high oil, and high phenol production. Extensive 
gas—solid contacting and minimal product gas residence time: low 
tar, high oil, high phenol production. Extensive gas—solid contact- 
ing and product gas residence time: low tar, low oil, and low phenol 
production. 


21204 Department of Energy's 1978 underground coal conversion 
program. Zukor, S.H.; Burwell, E.L.; Sikri, A.P. (Dept. of Energy, 
Washington, DC). Trans. Am. Nucl. Soc.; 30: 2-3(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21205 Underground gasification for steeply dipping coal beds. 
Alexander, P. (TRW, McLean, VA); Daniel, J.H. Trans. Am. Nucl. 
Soc.; 30: 3-4(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21206 Data considerations in the underground coal gasification of 
steeply dipping beds. Davis, B.E. (Gulf Research and Development 
Co., Pittsburgh, PA). Trans. Am. Nucl. Soc.; 30: 4(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21207 Preliminary results of the third underground coal gasifica- 
tion experiment at Hanna, Wyoming. Bartke, T.C.; Virgona, J.E. 
(Laramie Energy Tech. Center, WY). Trans. Am. Nucl. Soc.; 30: 
4(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21208 Update on the DOE program for in situ gasification of 
eastern coals. Strickland, L.D. (Dept. of Energy, Morgantown, 
WV). Trans. Am. Nucl. Soc.; 30: 4(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21209 LLL underground coal gasification project: 1978 status. 
Hill, R.W.; Thorsness, C.B.; Stephens, D.R.; Thompson, D.S.; 
Aiman, W.R. (Univ. of California, Livermore). Trans. Am. Nucl. 
Soc.; 30: 5(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21210 Sulfur fixation during coal gasification. Shumaker, C.B. 
Lafayette, IN; Purdue Univ. (1977). 308p. University Microfilms 
Order No. 7813122. 

Thesis (Ph. D.). 

Theoretical and experimental bases have been established for 
the development of a coal utilization process which uses iron to fix 
sulfur during the gasification of carbonaceous solids. Rates of fixing 
sulfur with prereduced iron oxide were determined under simulated 
gasification conditions. Tests on iron ore ranging from 10 mesh to 
100 mesh showed that the specific rate of sulfidization of prereduced 
iron oxide is proportional to the percentage of hydrogen sulfide in 
the input gas, inversely proportional to the particle diameter raised 
to the 1.7 power, and independent of gas flow rate. The mechanism 
for sulfidization of prereduced iron ore was postulated to be a 
combination of diffusion of gases through the porous sulfide product 
to a receding reaction zone and solid-state diffusion of iron through 
grains of sulfide within that zone. The rate constants were sufficient- 
ly high to indicate that sulfur fixation with iron might be possible in 
the same reactor in which coal is gasified. Fluidized bed tests were 
performed to demonstrate that sulfur fixation during coal gasification 
is possible. A new method of fluidization, jet fluidization, was used 
in these tests. In a series of three 30-minute tests with an 8 cm dia 
reactor, metallurgical coke was gasified with oxygen and,to simulate 
the behavior of high-sulfur coal, hydrogen sulfide was added. Prod- 
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uct gases containing up to 80% carbon monoxide were achieved in a 
fluidized bed 40 cm deep. With the addition of iron ore, the sulfur 
(H2S + COS) content of the product gas was reduced from 1.5 to 
0.05%. Examination of reactor parts revealed that sulfur fixation had 
been achieved with an iron oxide and iron silicate liquid. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 21152, 21153, 21154, 21155, 
21164, 21176, 21179, 21180, 21181, 21202, 21230, 21232, 21258, 23946 


21211 (BNL—50906) Environmental control technology for the 
flash hydropyrolysis of coal. Progress report No. 2, October 1, 1977— 
March 31, 1978. Steinberg, M.; Albanese, A.S. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). May 1978. Contract EY-76-C-02-0016. 
38p. Dep. NTIS, PC A03/MF AOl1. 

Product streams of the experimental Flash Hydropyrolysis 
(FHP) unit currently in operation at Brookhaven National Labora- 
tory have been analyzed for sulfur, nitrogen, phenol, and other 
potential pollutants. Based on experimental results and analytical 
studies, a preliminary environmental assessment of a conceptual, 
industrial scale FHP-Chemical Complex producing pipeline gas, 
benzene, light oils, ethylene, and a number of byproducts has been 
made. Solid, liquid. and gaseous effluents of the complex have been 
evaluated, and required effluent treatment facilities and potential 
problem areas identified. 


21212 (FE—2035-12) Enthalpy measurement of coal-derived liq- 
uids, Quarterly technical progress report, April—June 1978. Kidnay, 
A.J.; Yesavage, V.F. (Colorado School of Mines, Golden (USA). 
Dept. of Chemical and Petroleum Refining Engineering). 1 Aug 
1978. Contract EX-76-C-01-2035. i8p. Dep. NTIS, PC A02/MF 
AOl. 

Experimental measurements were completed on a middle 
distillate furnished by Pittsburg and Midway Coal Mining Company. 
A total of 52 enthalpy measurements were made covering the ranges 
157 to 675°F and 130 to 1000 psia. 


21213 (FE—2202-24) Homogeneous catalytic hydrocracking 
processes for conversion of coal to liquid fuels: basic and exploratory 
research, Biennial report, November 1, 1975—October 31, 1977. (SRI 
International, Menlo Park, CA (USA)). 5 Oct 1978. Contract EF-76- 
C-01-2202. 126p. Dep. NTIS, PC A07/MF AOl1. 

Three items from this report have been entered individually 
into EDB and ERA; nine items had been entered previously from 
other sources. (LTN) 


21214 (FE—2202-24, pp 3-13) Hydrotreatment of coal with 
AICl;/HCI and other strong acid media. Low, J.Y.; Ross, D.S. (SRI 
International, Menlo Park, CA). 5 Oct 1978. 

In Homogeneous catalytic hydrocracking processes for con- 
version of coal to liquid fuels: basic and exploratory research. 
Biennial report, November 1, 1975—October 31, 1977. 

In studies with mixtures of Lewis and Bronsted (proton) acids 
as catalysts, we have found that with hydrogen some mixtures 
convert Illinois No. 6 coal to fully pyridine-solubie products and 50/ 
50 mixtures of methane and ethane. The AlCl;/HCI system was 
studied most extensively, and it was found that at 210°C (410°F) and 
45 min residence time, about 70% of the coal was converted to a 
hydrogen-enriched, fully pyridine-soluble product and the remain- 
der, to methane and ethane. A 90 min or longer residence time 
yielded 50% gases. At 300°C (572°F), more than 90% of the carbon 
in the starting coal was converted to methane and ethane. Neither 
HC! nor AICls alone was effective; when used alone, either system 
yielded a solid product relatively low in pyridine solubility and 
depleted in hydrogen relative to the starting coal. Reaction runs in 
an autoclave fully lined with Teflon gave far better results than 
those in a Hastelloy C autoclave. A screening study of several acids 
was carried out and the results are reported here. 


21215 (FE—2202-24, pp 15-29) Supercritical solvents and the 
dissolution of coal and lignite. Blessing, J.E.; Ross, D.S. (SRI Interna- 
tional, Menlo Park, CA). 5 Oct 1978. 

In Homogeneous catalytic hydrocracking processes for con- 
version of coal to liquid fuels: basic and exploratory research. 
Biennial report, November 1, 1975—October 31, 1977. 

At low densities, gases have no solvent power, and the 
concentration of a compound solute in the gas phase is described by 
its partial pressure. However, at a given temperature, the solvent 
power of any gas increases dramatically as its density approaches 
that of liquids. For a given pressure, a gas is at its highest density 
near its critical temperature, where it is least ideal. For a given gas 
density, the concentration of a solute in a gas increases with increas- 
ing temperature due to increased solute volatility, but solvent pres- 
sures rise rapidly as the temperature exceeds T/sub c/ and the 
solvent gas becomes more ideal. Theory predicts that the solvent 
power of such a gas is primarily a function of its physical properties 
and is relatively independent of its chemical structure and functiona- 
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lity. Because a gas is generally less viscous than a liquid, it can better 
penetrate porous substrates, such as coal. Though the solvent power 
of a dense gas may not be high compared with liquids, the gas is 
more easily separated from materials like coal, and solvent recover- 
ies can therefore be better. Supercritical solvents can provide moder- 
ate yields of syncrude-like materials from coal, and these yields are 
not primarily due to any unique characteristics of supercritical 
conditions. Since high solvent densities are desirable, solvents that 
are liquid at liquefaction temperatures could prove at least as effec- 
tive as those that are supercritical, and at lower pressures. Liquids, 
howver, are subject to the limitations of surface tension and higher 
viscosities, which diminish their usefulness in this scheme. Addition- 
ally, solvents that are liquid at liquefaction temperatures are very 
difficult to separate from coal products. Thus, supercritical solvents 
offer solvent fluidity, a relatively wide range of usable types of 
compounds, and easily obtainable high solvent recoveries in the 
extraction of low molecular weight materials from coal. 


21216 (FE—2321-32) Catalyst development program for 
hydrodesulfurization and liquefaction of coal to produce clean boiler 
fuels. Final report. Berry, D.A.; Hillenbrand, L.J.; Grotta, H.M.; 
Stewart, D.H.; Alcorn, W.R.; Elliott, G.E. (Battelle Columbus 
Labs., OH (USA)). Aug 1978. Contract EX-76-C-01-2321. 139p. 
Dep. NTIS, PC A07/MF AO1. 

The overall objective of this work was to develop a superior 
catalyst for the hydrodesulfurization of coal. The work was divided 
into individual tasks in order to properly evaluate the various 
parameters of catalyst development. A new and effective method 
was developed for the quick screening of catalyst candidates which 
allows separation of thermal effects from catalyst-induced effects. A 
large number of catalysts were screened varing in composition, size, 
and physical shape. In order to test the best candidate catalysts, a 
continuous flow hydrogenation unit was constructed. Many prob- 
lems were encountered with this unit. However, the unit was operat- 
ed in a continuous mode for over 100 hours in one case before it was 
voluntarily shut down. No breakthroughs were made in catalyst 
development for coal hydrogenation, although certain improvements 
over the presently used Co/Mo catalyst were made. Some of the 
data will help establish workable guidelines for future investigations. 
Coal conversion to benzene solubles is mainly a thermal process, the 
catalyst contribution being small. All other reactions are strongly 
influenced by the catalyst. These measures of catalytic activity are 
closely interrelated: S and N removal, H addition, conversion of 
asphaltenes to oil, and conversion of tetralin to decalin. Generalized 
correlations between these factors were found for the standard 
screening conditions. It is expected that the correlations are specific 
to the operating conditions of the test, particularly temperature and 
residence time, and possibly also to the solvent used (tetralin). 


21217 (FE—2727-3) Mass transport characteristics of zeolite 
cracking catalysts. Quarterly report, April 1—June 30, 1978. Haynes, 
H.W. Jr. (Mississippi Univ., University (USA). Dept. of Chemical 
Engineering). 13 Jul 1978. Contract EF-77-S-01-2727. 21p. Dep. 
NTIS, PC A02/MF AO1. 

Modifications to the GC diffusivity apparatus have been 
completed. A series of tests to evaluate the detector response charac- 
teristics is complete. Tests designed to evaluate extra-column resi- 
dence times and dispersions are nearing completion. The apparatus is 
performing in a manner consistent with our most optimistic expecta- 
tions. The computer programs needed for analysis of the GC- 
diffusivity data have been written and succrssfully tested. The 
frequency domain parameter evaluation procedure has been demon- 
strated and found to give results much superior to the more common 
procedures based upon an analysis of the moments. Work on the 
construction of the Simulated Catalytic Cracking Microreactor is 
progressing. Various components of this apparatus have been suc- 
cessfully tested. 


21218 (FE—2781-2) Deuterium tracer method for investigating 
the chemistry of coal liquefaction. Quarterly technical progress report, 
January—March 1978, Skowronski, R.P.; Ratto, J.J.; Heredy, L.A. 
(Atomics International Div., Canoga Park, CA (USA)). May 1978. 
Contract EF-77-C-01-2781. 3lp. Dep. NTIS, PC A03/MF AOI. 

A deuterium tracer method has been developed to achieve a 
better understanding of the mechanism of coal hydrogenation. Two 
experiments were conducted in a hydrogenation system capable of 
rapid heatup to establish the advisability of using such a system for 
all future research. It was concluded that the poor hydrogen contact 
opportunity and consequent low production of soluble products 
makes it inadvisable to conduct future experiments in this system. 
Two experiments were also performed in the 1-liter Autoclave 
Engineers (stirred) hydrogenation system. One of the experiments 
was designed to test the effect of the vacuum pretreatment proce- 
dure at a low temperature (360°C); the other was designed to test 
the effect of this procedure at a higher temperature (400°C). The 
experiment at 360°C yielded a sufficient amount of soluble product 
for subsequent analyses which are presented. The experiment at 
400°C gave a higher yield of soluble products although not as high 
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as expected based on previous data. The results of this experiment 
are also presented. The deuterium contents of the solvent-fractionat- 
ed products from Experiment 13 were determined. This experiment, 
which was described in FE-2781-1, had been conducted at 380°C, 
with deuterium gas at a cold pressure of 1450 psig using the vacuum 

retreatment procedure. The quantity of H2S in the gas phase in 
Experiment 13 was checked by determining the sulfur content of the 
benzene-methanol insoluble fraction. A sulfur balance based on 
analyzing the sulfur content of the benzene—methanol insoluble 
fraction was conducted. It was determined that the gaschromatogra- 
phic analysis value for H2S in the gas phase may have been slightly 
too high, but the sulfur removal was still determined to be approxi- 
mately 46%. 


21219 (FE—2893-10) EDS coal liquefaction process develop- 
ment: Phase IIIB. Commercial plant study design update onsite design 
basis(Illinois Coal Case). Interim report. (Exxon Research and Engi- 
neering Co., Florham Park, NJ (USA)). May 1978. Contract EF-77- 
A-01-2893. 54p. Dep. NTIS, PC A04/MF AOI. 

The EDS Study Design Update has six major objectives: To 
embody the latest laboratory and engineering results (in the form of 
preferred operating conditions and equipment configurations) into 
total commercial plant designs; to further identify process and equip- 
ment areas requiring additional data, correlation work, and/or tech- 
nology development; to develop updated investment costs and eco- 
nomics for use in evaluating the EDS process in relation to other 
liquefaction processes and in comparing the cost of EDS liquids with 
alternative energy sources; to provide an updated framework for 
evaluating alternative process a rations, research innovations, 
and design improvements to the EDS process; to provide an im- 
proved base point for initial commercialization studies of a future 
— plant; and to provide a timely updating of the 1975/1976 

tudy Design before the engineering R and D effort moves into 
planning and support of the ECLP operating phase. (LTN) 


21220 (LBL—6877, pp 93-94) Coal liquefaction by catalytic 
hydrogenation in organic—inorganic liquid mixtures. Grens, E.A.; 
Vermeulen, T.; Hershikowitz, F.; Maienschein, J.L.; Shinn, J.H. 
1977. 
In Energy and Environment Division annual report 1977. 
The use of organic systems that could be activated by ZnCle 
melts to serve as hydrogen donors in breaking down coal to pyr- 


idine-soluble products was investigated. Treatment of subbituminous 
coal by combinations of ZnCl. + HzO with some organic materials 
was examined at 250°C. Yields of pyridine-soluble materials were 
high when ZnCl, is used in combination with tetralin, isopropanol, 
and methanol. (DLC) 


21221 Reaction paths in donor solvent coal liquefaction. Squires, 
A.M. (Va Polytech Inst and State Univ, Blacksburg). Appl. Energy; 
4: No. 3, 161-185(Jul 1978). 

A new working model is presented which displays important 
features of the reaction paths in donor solvent liquefaction of bitumi- 
nous vitrinite. The model shows that when a vitrinite of bituminous 
coal is heated in a donor solvent to about 400°C, a relatively few 
scissile bonds break quickly to reduce the coaly matter to a hierar- 
pon of chemical species ranging from relatively nonpolar to highly 

jar molecules. Cleavage of the scissile bonds gives rise to prompt 
intermediates that include a very large number of distinct, individual 
chemical substances as well as a prompt solid residue. The model 
also relates liquefaction of bituminous vitrinite with the melting of 
this substance in carbonisation. 78 refs. 


21222 Hydrocracking of a heavy anthracene oil over molten salt 
catalysts. Nakatsuji, Y.; Fujioka, S.; Nomura, M.; Kikkawa, S. 
(Osaka Univ., Japan). Bull. Chem. Soc. Jpn.; 50: ‘No. 12, 3406- 
3408(Dec 1977). 

The hydrocracking of a heavy anthracene oil over molten salt 
catalysts (zinc chloride or a binary mixture of zinc chloride and 
another metal chloride) at 400°C for 3 h in a batch autoclave system 
was carried out, and the products were mainly identified by means 
of GC-MS. The effects of the hydrogen pressure (60 or 100 kg/ 

cm?), the quantity of the catalyst, and the addition of metal chloride 
(potassium chloride or copper(I) chloride) to zinc chloride on the 
product distribution were examined and discussed. Based on the 
detailed product analysis, it was found that cata-condensed polycy- 
clic aromatic compounds were hydrocracked more efficiently than 
peri-condensed polycyclic aromatic compounds. The CuCl/ZnClo 
molten salt displayed an excellent catalytic activity for the hydro- 
cracking of the heavy anthracene oil. 
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21223 (N—78-23535) Differential scanning calorimetry of coal. 
Gold, P.I. (California State Univ., Los Angeles (USA). Dept. of 
Mechanical Engineering). 10 Apr 1978. 56p. (NASA-CR—156995). 
NTIS PC A04/MF AOI. 
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Differential scanning calorimetry studies performed during 
the first year of this project demonstrated the occurrence of exother- 
mic reactions associated with the production of volatile matter in or 
near the plastic region. The temperature and magnitude of the 
exothermic peak were observed to be strongly affected by the 
heating rate, sample mass and, to a lesser extent, by sample particle 
size. Thermal properties also were found to be influenced by oxida- 
tion of the coal sample due to weathering effects. 
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21224 Synthesis of raw materials for the chemical industry by the 
advanced Fischer-Tropsch ppeeeee, Kurth, G. (Schering A.G., Berlin 
(Germany, F.R.); Schering A.G., Bergkamen (Germany, F.R.)). 
Tech. Mitt.; 71: No. 7, 371-374(Jul 1978). fin German). 

The products of the Fischer-Tropsch synthesis (FT synthe- 
sis), where hydrocarbons and oxygen compounds are produced from 
synthesis gas in the presence of a catalyst, should be made more 
selective, especially as far as the ‘key olefins’ (ethylene, propylene, 
and butenes) are concerned, in order to make natural! oil substitution 
by coal more profitable. Investigations carried out using a simulation 
model have shown that FT processes (with brown coal as raw 
material for gasification) will be able to compete with petrochemical 
methods also in Western Europe. Some of the findings of the 
investigation are presented. 


PROPERTIES 


REFER ALSO TO CITATION(S) 21176, 21199, 21212, 21268, 
21322, 21501, 24059, 24065 


21225 (BETC/RI—78/23) Stability characteristics of hydrocar- 
bon fuels from alternative sources. Brinkman, D.W.; Whisman, M.L.; 
Bowden, J.N. (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Mar 1979. 40p. Dep. 
NTIS, PC A03/MF AOl1. 

Two samples of gasoline and six samples of jet fuel derived 
from coal, tar sands or oil shale were subjected to accelerated 
storage stability tests at 43.3 and 93.3°C. Two samples of commer- 
cial, petroleum-based gasoline and one sample of a petroleum based 
jet fuel also were evaluated in this program for comparative pur- 
poses. One gasoline, which was derived from coal via the Fischer— 
Tropsch process, exhibited a high initial gum content which did not 
vary over a period of 16 weeks at 43.3°C, but increased significantly 
from 16 to 32 weeks. A sample of naphtha from tar sands showed 
moderately high gum level after 32 weeks. Petroleum-based gaso- 
lines had moderate gum levels at the end of the storage period. Most 
of the jet fuels appeared to be relatively stable after 16 weeks of 
storage; however, after 32 weeks, three of the fuels developed a 
large amount of gum. After 16 hours at 93.3°C, the coal-derived 
gasoline had the — gum content. Correlation of the gum 
concentration after 32 weeks storage with predicted gum levels 
based on 16 hours test results was reasonably good for the gasoline 
samples, but very poor for the jet fuel samples. High-temperature 
thermal stability test results showed considerable scatter. Consider- 
ing the primitive nature of some of the synfuels, relative stabilities 
seem reasonable as initial attempts, but much improvement will be 
required for commercial acceptance. 


21226 (CONF-780656—5) Process stream compositional analysis 
in advanced coal utilization plants using neutron-induced gamma spec- 
trometry. Herzenberg, C.L.; Cohn, C.E.; Cox, S.A.; Yarlagadda, 
B.S.; Doering, R.W.; O'Fallon, N.M.; Duffey, D. (Argonne National 
Lab., IL (USA); Maryland Univ., College Park (USA)). 1978. Con- 
tract W-31-109-ENG-38. 40p. Dep. NTIS, PC A03/MF AOl. 

From Symposium on instrumentation and control for fossil 
demonstration; Newport Beach, CA, USA (19 Jun 1978). 

Development of techniques of neutron-induced gamma spec- 
trometry for non-invasive instrumental analysis of coal for applica- 
tion to process streams in coal conversion plants is described. Using 
2Cf sources and Ge(Li) detector based spectrometers, it appears 
feasible to monitor most of the elements in coal present in concentra- 
tions of 0.1 weight percent or more, including S, Fe, Si, Ca, Al, N, 
H, Ti, Cl, Na, and K. Correlations between gamma spectral response 
and element densities useful for quantitative analysis have been 
obtained for most of these elements. A substantially automated 
laboratory prototype coal analyzer based on a ***Cf neutron source 
now continuously analyzes the gamma ray spectra from coal con- 
tained inside pipe simulating cylindrical metal cans and prints out 
composition information on command. Our recent work with fast 
neutrons from a neutron generator suggests that this source may be 
preferable for determination of carbon and oxygen in the coal. 
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21227 Fane ial Use of small accelerators in coal 
analysis and coal slurry flow measurements. Herzenberg, C.L. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
14p. Dep. NTIS, PC "A02/MF AOI. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

This paper brings into focus the instrumentation needs of 
future demonstration-scale coal conversion and combustion plants 
which may be met with new instrumentation based on neutron- 
induced gamma techniques. Progress in automated multielement 
analysis of coal process streams is described, and the application of 
activation flowmetering to mass flow measurements in coal slurries 
is discussed 


21228 (CONF-781202—23) Effect of composition on melting be- 
havior of coal ash. Vorres, K.S. (Institute of Gas Technology, 
Chicago, IL (USA)). Dec 1978. 10p. Inst. of Gas Tech., Chicago, IL. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
). 


1978 

The design of coal combustion and conversion equipment 
must consider the behavior of coal ash in the temperature region of 
application. Correlations of different chemical parameters, including 
base-to-acid ratio, have been made with slagging and fouling behav- 
ior. The ionic potential, or ratio of cation valence to cation radius, is 
used as a measure of acid or base behavior. The role of an acid as a 
polymer-former or oxide-ion-acceptor and a base as a polymer- 
breaker or oxide-ion-donor is described. The gaseous environment 
can determine either an acid or base role for iron. Correlations 
involve concentrations in mole percentages. 


21229 (COO—4347-4) Characterization of fly ash from coal com- 
bustion, Natusch, D.F.S. (Colorado State Univ., Fort Collins 
(USA)). 1978. Contract EE-77-S-02-4347. 15p. (CONF-780481—3). 
Dep. NTIS, PC A02/MF AOl1. 

From Workshop on measurement technology and character- 
ization of primary sulfur oxides emission from combustion sources; 
Southern Pines, NC, USA (24 Apr 1978). 

Fly ash derived from coal combustion contains predominant- 
ly spherical particles which consist of an insoluble aluminosilicate 
glass containing several mineral impurities. An outer layer, 50 to 300 
A thick, is rich in many potentially toxic trace elements in the form 
of simple and complex sulfates. This layer, which is soluble in water, 
contains essentially all of the particulate sulfur present in fly ash in 
the form of sulfate. The actual mechanism(s) of formation of particu- 
late sulfate salts are ill-defined but probably involve adsorption of 
condensation of gaseous sulfur species onto fly ash surfaces within 
the power plant stack system. 


21230 (FE—2031-11) Chemistry and structure of coal-derived 

asphaltenes, Phase III. Quarterly progress report, January—March 
1978. Yen, T.F. (University of Southern California, Los Angeles 
(USA)). 1978. Contract EX-76-C-01-2031. 37p. Dep. NTIS, PC 
A03/MF AO. 

The solubility limits of Synthoil and PAMCO asphaltenes 
have been measured as a function of Hildebrand solubility param- 
eters and hydrogen bonding. Solvents with moderate hydrogen 
bonding capacity such as dioxane, ethyl benzoate and dibuty! phtha- 
late were found to be most effective in dissolving asphaltenes over 
the widest range of solubility parameters. VPO molecular weight 
studies of coal liquid derived carbenes, as a function of concentration 
in the solvent THF, indicate that these fractions are more strongly 
self-associated than the corresponding asphaltenes, and generally 
afford high infinite dilution number average molecular weights: 
Synthoil, 861; HRI H-Coal, 1156; Cat. Inc. SRC, 1228; PAMCO 
SRC, 1054. The variable ESR temperature dependence of the spin 
intensity for a Synthoil asphaltene-I2 charge transfer followed a 1/T 
(Curie—Weiss) dependence over the temperature range from 25° to - 
114°C suggesting that independent, non-interacting donor and ac- 
ceptor doublets were formed. Weight percent OH values, deter- 
mined from 'H NMR analysis of silylated asphaltenes, were found to 
provide a reasonably linear correlation with the absorbance of the 
monomeric OH infrared stretching bands of the asphaltenes. 


21231 (FE—2202-24, pp 97-119) Oxidations of coal by aqueous 
sodium hypochlorite. Mayo, F.R.; Kirshen, N.A. (SRI International, 
Menlo Park, CA). 5 Oct 1978. 

In Homogeneous catalytic hydrocracking processes for con- 
version of coal to liquid fuels: basic and exploratory research. 
Biennial report, November 1, 1975—October 31, 1977. 

Oxidations of Illinois No. 6 coal by aqueous NaOC! at 30° 
have yielded several products, mostly as insoluble residues of pyr- 
idine extractions. They range from black, carbonate-soluble acids of 
molecular weight as high as 1000 to nearly colorless, water-soluble 
acids with molecular weights near 300. Most of the products have a 
higher ratio of aliphatic/aromatic content than the original coal. The 
product mix depends mostly on the pH during oxidation and on the 
state of subdivision of the coal. At pH 13, 96% of the coal intro- 
duced is dissolved and 80% of the carbon dissolving is found as the 
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high molecular weight acids, which present a promising soluble 
material for investigation of coal structure. At lower pH, more of the 
coal structure is destroyed; simple, oxidation-resistant benzene and 
aliphatic carboxylic acids then become the principal organic prod- 
ucts. 


21232 (FE—2278-9) Phase equilibrium and volumetric 

of coal-derived fluids. Quarterly report, March 16, 1978—June 15, 
1978. Robinson, R.L. Jr. (Oklahoma State Univ., Stillwater (USA). 
School of Chemical Engineering). 1978. Contract EX-76-C-01-2278. 
16p. Dep. NTIS, PC A02/MF AO1. 

A contract has been awarded for investigation of (a) the 
volumetric properties of gases typical of those produced in coal 
gasification operations and (b) the vapor-liquid equilibrium behavior 
of mixtures typical of those occurring in the processing of coal- 
derived fluids. Data acquisition has proceeded on gas volumetric 
properties using the Burnett apparatus. Pure component compressibi- 
lities and virial coefficients were determined for He, He, CHs, CO 
and CO: at 100°C. Vapor-liquid equilibrium measurements at 220 
and 400°F were made on the binary system methane-decane using 
the variable-volume, windowed phase equilibrium cell. These data 
were taken for comparison with data from the literature. Results 
indicate that the facility is operating reliably, although the chromato- 
graph calibration method requires further refinement. 


21233 (FE—2450-3) Kinetics and modeling of the oxidative pre- 
treatment of coal. Third period progress report, July 1977—June 1978. 
Perlmutter, D.D. (Pennsylvania Univ., Philadelphia (USA)). Jul 
1978. Contract EX-76-C-01-2450. 6lp. Dep. S, PC A04/MF 
AOl. 

As a result of experimental oxidation tests on seven coals 
from different sources, it has been found that not one but two models 
are needed to distinguish between large pore and small pore coals. 
The earlier Kam-Hixson-Perlmutter (KHP) model, which was based 
on the expectation of very small diffusion rates for gases into coal, 
remains valid for the largest group of coals tested but has to be 
modified for at least two of the pos When the coals had relatively 
large pore volumes in the size range greater than 300A, the oxidation 
rate was found to be sensitive to particle size, gas flow rate, and 
reaction temperature, in a manner indicating significant transport 
effects. Correlations of the COz to CO ratio obtained from runs 
under varying conditions also support the applicability of the KHP 
model. The heating values among the various coal samples changed 
upon oxidation in a manner dependent primarily on the changes in 
carbon content of the coal. 


21234 (IS-T—822) Applications of solid state nuclear magnetic 
resonance techniques to the study of coals and polymers. Pembleton, 
R.G. (Ames Lab., IA (USA)). Jan 1979. Contract W-7405-ENG-82. 
184p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

The use of Nuclear Magnetic Resonance (NMR) to study 
molecules in the solid state has grown rapidly over the past several 
years. This is due to the advent of techniques which allow for the 
removal of certain interactions in the solid state which poy 
have thwarted most attempts at conan chemical shift or their 
anisotropies. With these parameters and others now available, NMR 
has become an important tool to be used in the understanding of the 
chemistry of nalike The work reported in this dissertation applies 
the techniques of solid state NMR to a number of chemical systems. 
Specific applications are made to crystallinity in polymers, to com- 
bined sample spinning and multiple pulse perso ye and to aromatic 
and aliphatic content of vitrain portions of coals of varying carbon 
content. 


21235 (MLM—2514) Assessment of the radiological impact of 
coal utilization, I, Preliminary studies on Western coal, Styron, C.E.; 
Casella, V.R.; Farmer, B.M.; Hopkins, L.C.; Jenkins, P.H.; Phillips, 
C.A.; Robinson, B. (Mound Facility, Miamisburg, OH (USA)). 12 
Feb 1979. Contract EY-76-C-04-0053. 100p. Dep. NTIS, PC A0S/ 
MF AOl. 

It was the purpose of this project to broadly survey pathways 
of radionuclides in the coal fuel cycle, identifying critical questions 
and — direction for subsequent, definitive studies of radionu- 
clides in coal and the technological enhancement of concentrations 
of naturally occurring radionuclides through use of this coal. West- 
ern coal was selected for study because of its prominence in the 
National Energy Plan. Specific objectives were to: investigate the 
fate of radionuclides in the coal fuel cycle and, where possible. 
delineate the scope of the potential environmental and human health 
problem associated with radionuclides in coal; compile and evaluate 
data for uranium-238, uranium-234, lead-210, polonium-210, and 
thorium-230 in coal; study the release, fate, and accumulation of 
radionuclides from a power plant burning Western coal; and assess 
the possible need for additional control technology or standards. 
Results indicate that concentration of radionuclides in coal from 
Western mines varies widely, both within and between mines similar 
to other minor and trace constituents. The concentration of radionu- 
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clides in Western coal being mined today is roughly comparable to 
that = Eastern coal and is slightly below the average for all U.S. 
coal. A radionuclide balance for a power plant indicated that over 

34, uranium-238, and lead-210 present in the feed 
coal remained with the fly ash. Thus, collection of fly ash by 
electrostatic precipitators is of value in controlling radionuclide 
emissions. An additional 8 to 9% of the radionuclidesremained with 
bottom ash. Since over 90% of uranium-234, uranium-238, and lead- 
210 in feed coal remains with bottom ash and fly ash, it is suggested 
t! * the possible migration of radionuclides—particularly radon-222 
which decays to lead-210 and polonium-210—from the ash pond, 
warrants further study 


21236 Primary coal: analytical needs. Hook, W. (National Coal 
Board, Gateshead, England). pp 1465-1473 of Analytical chemistry 
in the exploration, mining and processing of materials. Strasheim, A.; 
Steele, T.W. (eds.). Elmsford, NY; Pergamon Press Inc. (1978). 

From International symposium of analytical chemistry in the 
exploration, mining and processing of materials; Johannesburg, 
South Africa (23 Aug 1976). 

Coal differs from other minerals in that its properties vary 
throughout the coalification series lignite—bituminous coal—anthra- 
cite. The properties of the various ranks of coals are important in 
deciding the application of the coals in industry and the analytical 
needs for primary coal are those determinations which enable the 
correct assessment of quality and consistency to be made and en- 
hance the utilization in modern industry and environmental conser- 
vation. The analytical needs cover three sets of parameters associat- 
ed with chemical quality, physical nature and condition, and rank 
fundamental properties. 








21237 Charge characteristics of particles in coal derived liquids: 
measurement and origin. Henry, J.D. Jr.; Jacques, M.T. (West Vir- 
ginia Univ., Morgantown). AIChE J.; 23: No. 4, 607-609(Jul 1977). 
The experimental investigation outlined shows that the partic- 

ulate matter present in coal derived liquids exhibit appreciable 
electrophoretic mobility due to a net positive surface charge. The 
origin of the positive charge is explained in terms of the acid base 
structure of asphaltic species and the presence of protons in the coal 
derived liquid. Corroborative experiments using quinoline to model 
the basic component of coal derived asphaltenes confirm that a 
—— charge is conferred to particulate matter suspended in a 
ydrogen donor solvent. An understanding of the sign and origin of 


the charge on particles in coal derived liquids should be of consider- 
able interest to researchers currently investigating the feasibility of 
techniques such as flocculation, electrically induced separations, and 
interfacial collection or distribution to water for the removal of the 
particles. Studies are currently in progress in our laboratory on all of 
these techniques. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 21162, 21163, 21203, 21296, 
21634, 22655, 22658, 22659 


21238 (BNL—50891) Regenerative process for desulfurization of 
high temperature combustion and fuel gases. Quarterly progress report 
No. 9, April 1—June 30, 1978. Steinberg, M.; Yang, R.T. (Brookha- 
ven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02- 
0016. 71p. Dep. NTIS, PC A04/MF AO1. 

Thermodynamic calculations showed that all the calcium 
silicates are capable of sorption of SO. from coal combustion gases 
to meet the standard of 0.2 lb S/10® Btu at below 900°C. Tempera- 
ture limits for the di- and tricalcium silicates are higher than 900°C. 
The silicates are thermodynamically more regenerative from their 
sulfated states than CaO. Kinetic studies were performed on sulfa- 
tion and regeneration of various calcium silicate samples. Except for 
two samples, the silicates showed higher overall rates and, more 
important, higher capacities for sulfation, compared with CaO on a 
molar basis. The rates of regeneration of the silicates were much 
higher than that of CaO; more specifically, the rates of thermal 
decomposition of the sulfated mono- and dicalcium silicates were 
about 15 times higher than that of the CaSO,, which indicated the 
relative bond strengths between SOs and the sorbents. X-ray diffrac- 
tion and infrared analyses of the reaction products are discussed. 
Rates of sulfation and regeneration were measured for SiO2-support- 
ed CaO. CaO was precipitated on a high surface area granular SiO. 
from aqueous solutions of calcium salts followed by a heat treatment. 
Compared with the Al,Os-supported CaO, ‘which were actually 
calcium aluminates on the surface of Al2Os, the sulfation rates were 
about the same, but the regeneration rates were definitely higher for 
the SiO.-supported sample. A kinetic study has been performed of 
the apparent solid—solid reaction between CaS and CaSO, with a 
rotary kiln reactor. The experimental conditions were within the 
range for regeneration of the lime-based sorbents for fluidized-bed 
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combustion. The kinetic parameters of the chemical reaction extract- 
ed from the data compared favorably with those obtained directly 
and independently with a fixed-bed thermogravimetric reactor. 
Promising results were obtained on the utilization of coal ash as a 
binder for the fine-sized sorbents, such as the limestone dust and 
synthetic sorbents. 


21239 (CED—77-82) Actions needed to improve the safety of 
coal mine waste disposal sites. Report to the House Subcommittee on 
Energy and Power, Committee on Interstate and Foreign Commerce 
by the Comptroller General of the United States. (General Account- 
ing Office, Washington, DC (USA)). 21 Sep 1977. 85p. U.S. General 
Accounting Office, Washington, DC. 

Portions of document are illegible. 

GAO believes the U.S. Department of the Interior has legisla- 
tive authority to inspect periodically abandoned waste disposal sites 
for hazards and assure compliance with regulations through penal- 
ties. Interior feels its authority extends only to operating sites and 
has not inspected abandoned sites. GAO feels that if Interior does 
not inspect abandoned sites, it should be directed to do so by 
Congress. The need for inspection of such sites was reemphasized by 
the Buffalo Creek disaster of 1972. (LTN) 


21240 (CONF-781109—13) Flue gas cleaning for pressurized 
fluidized-bed combustors. Johnson, I.; Snyder, R.B.; Swift, W.M.; 
Lee, S.H.D.; Smith, G.W.; Jonke, A.A. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 22p. Dep. NTIS, PC 
A02/MF AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

In pressurized fluidized-bed combustion (PFBC), emissions of 
particles and alkali metal compounds in the flue gas from the 
combustor may contribute to the erosion and corrosion of hardware. 
As part of a program to characterize, monitor, and control both 
particle and alklai metal emissions from PBFC’s, information has 
been obtained on: (1) two light-scattering, particle-size analyzers for 
on-line measurements of particle emissions, (2) novel techniques for 
controlling particle emissions, and (3) the removal of the alkali metal 
compounds from the combustor gases in a high-temperature getter 
trap. 


21241 (CONF-781109—15) Reducing the environmental impact 
of solid wastes from a fluidized-bed combustor. Johnson, I.; Snyder, 
R.B.; Swift, W.M.; Jonke, A.A. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF 
AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

Three options for the reduction of the quality of solid sorbent 
waste from a fluidized-bed combustor have been studies. The esti- 
mated quantity of waste generated using regeneration and synthetic 
sorbents was about the same and significantly lower than a once- 
through use of the stone. the choice between these options will 
ultimately need to be based on the cost. The relative costs are not 
developed in this paper; however, our studies indicate that synthetic 
sorbents (of the type developed in this study) would be two to three 
times the cost of a once-through use of natural stones. studies 
reported elsewhere indicate that the break even cost (i.e., cost the 
same as a Once-through use of natural stones) of the limestone needs 
to be between about $10 to $12 per ton for the reductive decomposi- 
tion process reported in this paper. 


21242 (EPRI-FP—752) Evaluation of 1-MW horizontal scrub- 
ber. Final report. Cole, R.M.; Kelso, T.M.; Moore, N.D.; Robards, 
R.F. (Tennessee Valley Authority, Chattanooga (USA)). Dec 1978. 
245p. Dep. NTIS, PC Al1/MF AO1. 

A 1-MW horizontal scrubber was evaluated by the Tennessee 
Valley Authority (TVA) to determine the performance of this 
scrubbing system for desulfurizing flue gas obtained from burning 
high-sulfur eastern coal. Attention was directed toward determina- 
tion of SO. removal as a function of various scrubber operating 
parameters. Absorbents tested were sodium carbonate, lime, and 
limestone. The horizontal scrubber used at Colbert was designed by 
Pullman Kellogg and fabricated by TVA. The design operating 
conditions were 19 ft/sec flue gas velocity and a liquid rate of 40 
gpm/stage (30 psi nozzle pressure and six spray stages). At these 
design conditions Pullman Kellogg predicted 90+% SO removal 
efficiencies for lime or limestone slurries. The horizontal scrubber 
was tested in the crossflow and counterflow configurations (liquid 
flow relative to gas flow). The SO2 removals were lower than 
expected, possibly due to low slurry retention time in the small 
scrubber. 


21243 (EPRI-FP—909) Analysis of variations in costs of FGD 
systems. Final report. Bloom, S.G.; Rosenberg, H.S.; Hissong, D.W.,; 
Oxley, J.H. (Battelle Columbus Labs., OH (USA)). Oct 1978. 275p. 
Dep. NTIS, PC Al2/MF AO1. 
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Variations in the cost of flue gas desulfurization systems were 
analyzed by examining (1) the factors affecting cost estimates, (2) 
actual costs, and (3) competitive bids. The principal factors affecting 
cost estimates are the date of the estimate, plant size and sulfur 
content of the fuel, degree of sulfur removal, operating variables, 
project scope, sludge disposal, by-products, retrofit problems, and 
business level. Analysis of actual costs for eight new lime/limestone 
systems produced a correlation of cost (1980 $/kW) as a function of 
capacity (MW). No correlation was found for retrofitted units nor 
was there any significant difference in investment requirements 
between lime versus limestone systems. Information on competitive 
bids was very limited but seemed to indicate that alternative specifi- 
cations do not result in large price variations. 


21244 (EPRI-FP—942) Full-scale scrubber sludge characteriza- 
tion studies. Final report. Crowe, J.L.; Seale, S.K. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA); Tennessee Valley Authority, 
Chattanooga (USA)). Jan 1979. 68p. Electric Power Research Insti- 
tute, 3412 Hillview Ave., Palo Alto, CA. 

Chemical, physical, and instrumental characterization studies 
were performed on 97 samples of sludge and dried solids obtained 
from five full-scale wet lime—or limestone—SO2 scrubbing systems 
to provide a data base containing detailed and representative chemi- 
cal and physical property data from flue gas desulfurization sludges 
and, where possible, to relate the sludge physical property data to 
either chemical composition, solids component morphology, or plant 
operating conditions. Under normal (reducing) conditions, the solids 
component of scrubbing slurries consisted predominantly of calcium 
sulfite hemihydrate and flyash. The sulfite was present as single plate 
crystals where limestone was used as the absorbent and as complex 
spheroidal aggregates where lime was used. Under oxidizing condi- 
tions large, blocky crystals of gypsum were precipitated as the 
predominant Ca—S compound. Slurry properties, such as settling 
rate and settled bulk density, were dependent on this morphology; 
the larger, less complex forms achieved a higher settled bulk density, 
and within the same range of slurry solids content, gypsum slurries 
settled up to 10 times as fast as comparable plate- or aggregate- 
containing slurries. Over the full range of samples studied, settling 
rate was shown to be inversely proportional to slurry solids content, 
and a positive correlation was seen between final bulk density and 
final solids content. Flyash content was shown to increase the settled 
bulk density. It was also shown that SO2 scrubbing sludges may be 
stabilized with various additives; a mixture of sludge containing 10% 
CaS—CaO (in a 1:1 ratio) achieved 480 Ib/in.* compressive strength 
after 11 days at room temperature and 100% humidity. 


21245 (FE—3199-2) Electron beam ionization for coal fly ash 
precipitators. Quarterly report, October 14, 1978—January 13, 1979. 
Davis, R.H. (Florida State Univ., Tallahassee (USA)). Feb 1979. 
Contract ET-78-S-01-3199. 10p. Dep. NTIS, PC A02/MF AOl. 

This work is aimed at increasing the efficiency of fly ash 
removal in electrostatic precipitators by the use of electron beam 
ionization. Progress in laboratory modifications, installation of new 
power supplies and personnel recruitment is reported. (LTN) 


21246 (IS—4574) Recovery of minerals from coal fly ash. Quar- 
terly technical progress report, July 1, 1978—September 30, 1978. 
Burnet, G.; Murtha, M.J. (Ames Lab., IA (USA)). Dec 1978. Con- 
tract W-7405-ENG-82. 16p. Dep. NTIS, PC A02/MF AOI1. 

The improvement and technical development of two promis- 
ing methods for recovering minerals from powerplant fly ash were 
continued. Primary emphasis was placed on development of the high 
temperature gas chlorination process, but efforts to improve the 
lime-soda sinter process were continued. Construction of a small 
downflow, fixed-bed chlorination reactor was completed and testing 
has been initiated. Process design calculations have been completed 
and will serve as a basis for the design of a chlorination reactor and 
for evaluation of product recovery and separation methods. Work is 
progressing on testing of an equilibrium reactor, on determining the 
fluidization characteristics of fly ash and fly ash-carbon mixtures, 
and on improving analytical methods. Lime-soda sinter process data 
have been correlated in a manner which permits the prediction of 
the reactor feed composition for a given fly ash that will assure 
optimum alumina recovery. Work continues on utilization of lime 
scrubber sludge as a process feed, on reaction mechanism studies, 
and on processing steps required to recover alumina from the sinter 
clinker. It has been demonstrated that the iron-rich fraction of fly 
ash is a superior material for use as a dense media in coal and ore 
beneficiation. Work cntinues on upgrading the iron-rich fraction for 
use as an iron ore and on improving the magnetic separation. 


21247 * ds-M—177) New developments in the lime-soda sinter 
process for recovery of alumina from fly ash. Murtha, M.J.; Burnet, 
G. (Ames Lab., IA (USA); Iowa State Univ. of Science and Tech- 
nology, Ames (USA). Dept. of Chemical Engineering). 1979. Con- 
tract W-7405-ENG-82. 20p. (CONF-790205—2). Dep. NTIS, PC 
A02/MF AO1. 
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From 5. international ash utilization symposium; Atlanta, GA, 
USA (25 Feb 1979). 

A further investigation of the lime-soda sinter process has 
resulted in unique correlations between sinter composition and yield 
of alumina for fly ashes from both bituminous and subbituminous 
coals. Either an excess or deficiency of limestone or soda ash 
compared to the quantities called for by the correlations will reduce 
the recovery of alumina below the better than 90 percent level 
otherwise attainable. No apparent difference in reactivity was found 
between the calcium contained in the fly ashes and that in the added 
limestone. Lower sintering temperatures can be used for fly ashes 
from subbituminous coals. Process economics are determined largely 
by the alumina and calcium contents of the ash, the sintering 
temperature required, and sales credit for by-products. 


21248 (LA-UR—78-3151) Environmental control technology for 
contaminated drainage from coal and coal wastes. Wewerka, E.M.; 
Bertino, J.P.; Wagner, P.; Williams, J.M.; Wanek, P.L.; Wangen, 
L.E. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 12p. (CONF-781109—19). Dep. NTIS, PC A02/MF 
A0l. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The aqueous drainage from coal piles and coal refuse dumps 
frequently is contaminated with acids and a variety of trace elements 
and inorganic constituents. The Los Alamos Scientific Laboratory is 
conducting research, jointly supported by DOE/ECT and EPA, to 
assess the nature and magnitude of trace elements in the drainage 
from coals and coal preparation wastes, to identify the trace ele- 
ments of environmental concern in these effluents, and to define 
necessary environmental control technology for this form of envi- 
ronmental pollution. The current emphasis of this program is on the 
laboratory assessment of environmental control options for the 
drainages from high sulfur coals and coal wastes. This presentation 
reviews some of the accomplishments of this research program to 
data, and discusses the various drainage control options available to 
the coal industry. 


21249 (LBL—6877, pp 95) Processing of wastewaters from coal 
conversion processes. King, C.J.; Lynn, S.; Hanson, D.N.; Prausnitz, 
J.M.; Lubic, S.; Greminger, D.; Newton, A.S. 1977. 

In Energy and Environment Division annual report 1977. 

A brief summary is given of the research program for devel- 
oping treatment methods for these waste waters. The methods 
include improved organic-base solvents with low water solubility, 
vacuum stripping, ammonia stripping, etc. Sampies of actual 
wastewaters have been obtained and are being analyzed. (DLC) 


21250 (PB—281391) Economics of disposal of lime/limestone 
scrubbing wastes: untreated and chemically treated wastes. Final 
report March 1976—June 1977. Barrier, J.W.; Faucett, H.L.; 
Henson, L.J. (National Fertilizer Development Center, Muscle 
Shoals, AL (USA)). Feb 1978. 446p. NTIS PC A19/MF AOl. 

The report gives results of a detailed, comparative economic 
evaluation of four alternatives available to the utility industry for the 
disposal of wastes from flue gas desulfurization using limestone or 
lime slurry scrubbing. The alternatives are untreated sludge (pond or 
landfill) and sludge chemically treated by three commercial process- 
es--Dravo’s Synearth process (pond and landfill), I.U. Conversion 
Systems’ Poz-O-Tec process (landfill), and Chemfix’s ultimate dis- 
posal process (landfill, all assumed to be technically proven and 
applicable to full-scale installations. The base case for each alterna- 
tive is a new 500 MW power plant burning coal with 3.5% sulfur, 
16% ash, and 10,500 Btu/lb heating value. A limestone wet scrubber 
(1.5 stoichiometry) was used to remove flyash and SO2 to meet New 
Source Performance Standards. Underflow from the scrubber to the 
waste disposal system is a 15% solids slurry. A total of 121 system 
design and operation variations were prepared for the alternative 
processes. Total capital investments, annual revenue requirements, 
and lifetime revenue requirements for power plants operating over 
both declining- and constant- load 30-year profiles are included for 
the 121 cases. Investment and revenue requirements vary consider- 
ably for the 121 cases. The most economical disposal alternative 
cannot be determined from generalities since costs depend on such 
site-specific variables as plant size, remaining life, land availability 
and cost, and coal analysis. 


21251 Method of and apparatus for removing aerosols of hydro- 
carbons from a gas stream. Forssberg, K.S.E.; Kopp, K.D. US Patent 
4,126,433. 21 Nov 1978. Priority date 9 Oct 1975, Sweden. 6p. 

Liquid aerosol particles of hydrocarbons or hydrocarbon 
derivatives are removed from a gas stream in which they are 
suspended, by passing the gas stream through a bed of crystalline 
grains having a size of about 0.5-2.0 mm and whose surfaces are 
coated with a lipophilic substance. During this passage the hydrocar- 
bons or derivative thereof are adsorbed on the lipophilic surfaces of 
the grains and the gas is thereby rendered at least substantially free 
of the hydrocarbons or derivatives thereof. 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 21173, 21186, 21235, 21239, 
21278, 21303, 22660, 22661, 22662, 22663, 22664, 24411, 24523, 
24528, 24554, 24559 


21252 (ANL/LRP-CP—1) Effects of reclamation on land values 
in Staunton, Illinois. Clapper, W.W.; Wilkey, M.L. (Argonne Na- 
tional Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 10p. 
(CONF-7805143—1). Dep. NTIS, PC A02/MF AO1. 

From 3. annual meeting Canadian Land Reclamation Assoc; 
Sudbury, Ontario, Canada (29 May 1978). 

Beginning in 1904, a coal preparation plant was operated in 
conjunction with an underground mine at Staunton, Illinois. Follow- 
ing mine closure (1923), the 13.8 ha (34 ac) site became a public 
nuisance. Environmental degradation was significant both on the site 
and in surrounding areas. The steep and deeply eroded slopes of the 
refuse pile were completely bare of vegetation, and runoff was 
highly acidic with pH values of 3.6. Nearby streams and the local 
ground-water system were contaminated. The abandoned site had 
neither specific land use nor potential economic value. Coupled with 
the poor aesthetic and environmental condition of the site, this tends 
to depress the value of adjacent properties. During 1975, a project to 
reclaim the abandoned mine site was initiated. This paper will 
examine the land values of the abandoned mine site, the surrounding 
properties, and lands within the township and county prior to 1975. 
These values will then be compared with those of the same areas one 
year after completion of site development work. The property 
values for the surrounding areas will then be compared with land 
values near another local abandoned coal refuse pile to determine 
the economic effects of the reclamation work. 


21253 (ANL/LRP-CP—3) Abandoned coal mine refuse areas: 
their reclamation and use. Zellmer, S.D.; Carter, R.P. (Argonne 
National Lab., IL (USA)). 1977. W-31-109-ENG-38. 19p. (CONF- 
771260—2). Dep. NTIS, PC A02/MF AO1. 

From Meeting of the American Society of Agricultural Engi- 
neers; Chicago, IL, USA (13 Dec 1977). 

There are over 4,000 abandoned deep coal mine refuse areas 
in Illinois ranging in size from a few acres to as large as 160 acres. 
These sites produce quantities of pollutants which affect the environ- 
ment, have no real land value, and are a scar on the landscape. The 
Staunton | Site Reclamation Demonstration Project addressess these 
problems. It also is developing and evaluating new cost-effective 
methods for reclaiming refuse areas of this type. The program 
involved determining the final land use for the site, development of 
detailed engineering plans and specifications for the reclamation 
effort, a prereclamation environmental inventory, and implementa- 
tion. Post-construction evaluation is now in process to determine the 
effectiveness of the reclamation effort. Detailed investigations are 
being conducted to determine surface water quality improvement, 
the amount of suitable surface cover and amendments required for 
revegetation, and field evaluation of candidate vegetation species for 
revegetation. Other research is examining soil microbial populations, 
soil fauna reactions, and changes in surface material characteristics at 
the reclamation site. Surveys are being conducted on groundwater 
quality, effects on the aquatic ecosystem, and wildlife use of the area. 
An economic evaluation is underway to determine the cost effective- 
ness of the total effort and of individual reclamation procedures. 
Preliminary results from the first year’s environmental evaluation of 
various method tested will be described in detail. An economic 
assessment, including cost effectiveness, of the first year’s work is 
given. 


21254 (CONF-760429—, pp 637-644) Chemical effects on plant 
growth of fly-ash incorporation into soil. Martens, D.C.; Beahm, B.R. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Removal of fly ash from flue gases before they are discharged 
into the atmosphere has created a solid-waste management problem 
at coal-burning power-generating plants. An effort is being made to 
find industrial uses for fly ash to decrease disposal costs. Research 
findings reported here could lead to consumption of fly ash in 
agriculture and could be used to establish vegetation on fly-ash 
landfill sites. Festuca arundinacea Schreb. was successfully estab- 
lished where 215 tonnes/ha of one weathered and two unweathered 
fly ashes were mixed separately with the surface 15 cm of a Grose- 
close silt loam. An equilibration period was necessary to obtain 
uniform plant population where the unweathered fly ashes were 
incorporated into the soil. Leaching and soil fixation of elements that 
were initially toxic to plants probably occurred during the equilibra- 
tion period. The pH of the Groseclose silt loam was increased by 
application of the unweathered fly ashes but was unaffected by 
application of the weathered fly ash. The changes in soil pH reflect 
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the much higher CaCO; equivalents of the unweathered fly ashes as 
compared with the weathered fly ash. 


21255 (CONF-781150—5) Preliminary thoughts on proxy PNA 
compounds in the vapor and solid phase. Gammage, R.B. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 17p. 
Dep. NTIS, PC A02/MF AOI. 

From Symposium on assessing the industrial hygiene monitor- 
ing needs for the coal conversion and oil shale industries; Upton, 
NY, USA (5 Nov 1978). 

The possible adverse environmental impacts of polynuclear 
aromatic (PNA) compounds are considered. Better monitoring data 
for PNA compounds are needed to establish the ievel of worker 
exposure. This need, together with the inaccuracy of the method for 
cyclohexane soluble fraction of particulate matter (CSFTPM), and 
because the latter does not always correlate well with the PNA 
content, are the best reasons which can be advanced for measuring 
PNA proxy compounds. Proxy PNA compounds would be used, for 
the time being at least, to characterize rather than regulate the PNA 
compounds in fugitive emissions. While it may be premature to 
identify specific compounds to serve as indicators for the presence of 
complex, multicomponent mixtures, the need for such proxy com- 
pounds has clearly been established. These proxy compounds not 
only must be readily measured and indicative of their parent sample 
in the work environment, but should themselves be of biological 
interest. Considerable research and development is required in each 
of these areas to understand more fully the behavior, both chemical 
and biological, of these complex PNA mixtures. Also required is 
continued development of improved measuring techniques and in- 
strumentation that can provide more economic and efficient moni- 
toring of selected proxy compounds. 


21256 (CONF-781154—1) Surface Mining Control and Reclama- 
tion Act of 1977 and potential impacts on fish and wildlife. Haynes, 
R.J. (Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From 32. conference of the Southeastern Association of Fish 
and Wildlife Agencies; Hot Springs, VA, USA (5 Nov 1978). 

The Surface Mining Control and Reclamation Act of 1977 
was enacted into law on 3 August 1977. Successful implementation 
and enforcement of the environmental performance standards of the 
Act will reduce or eliminate many of the previously recognized 
environmental perturbations of surface mining, and will result in 
numerous positive benefits for fish and wildlife. However, fish and 
wildlife will continue to be adversely affected by surface mining due 
to losses of specific habitat types and reclamations which result in 
postmining changes in habitat type and interspersion of habitats. The 
proposed program for reclaiming abandoned mine lands has great 
potential for benefiting fish and wildlife, but the actual benefit or loss 
will depend upon the conditions of each mine site and the site- 
specific reclamation plan authorized. Knowledgeable personnel 
within fish and wildlife management agencies will be charged with 
most of the responsibility for ensuring protection and equal consider- 
ation for the needs of fish and wildlife in proposed reclamation plans. 


21257 (CONF-781240—1) Wildlife investigations at a coal refuse 
reclamation site in Southern Illinois. Pentecost, E.D.; Stupka, R.C. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

From Surface mining and fish/wildlife needs in eastern 
United States; Morgantown, WV, USA (3 Dec 1978). 

Wildlife studies of a reclaimed coal refuse pile were conduct- 
ed during the summer months of 1977 and 1978. During the period 
of May-—September 1977 and May—July 1978 live-trap censuses 
were made. Small mammal species observed in 1977 included the 
white-footed mouse (Peromyscus leucopus), house mouse (Mus mus- 
culas) and meadow vole (Microtus pennsylvanicus). In 1978 the 
prairie vole (Microtus ochrogaster) was also a common resident of 
the site. Population density estimates for Mus musculus and M. 
ochrogaster were 20 (+-19.4) and 37.5 (+-20) respectively in June 
1978. Evidence of habitat segregation was observed between M. 
pennsylvanicus and M. ochrogaster with the former species occupy- 
ing densely vegetated areas of tall fescue (Festuca arundinaces), 
birdsfoot trefoil (Phalaris arundinacea) and cereal rye (Secale cer- 
eale) while M. ochrogaster was more abundant in open areas with 
similar vegetation. Both the mammalian and avian species observed 
on site were those typical of early old-field communities in southern 
Illinois. Four passerine species (kill-deer, song sparrow, red-winged 
blackbird, common grackle) nested on site during the second year 
following seeding. No onsite nesting activity occurred during 1977. 
Common amphibians observed around the pond included the south- 
ern leopard frog (Rana pipiens sphenocephala), Blanchards’ cricket 
frog (Acris crepitans blanchardi) and american toad (Bufo a. ameri- 
canus). Utilization of the pond by these species occurred the first 
summer after reclamation was completed. 


21258 (EPRI-EA—990) Planning guide for source assessment of 
coal conversion facilities. Final report. Smith, J.H.; Anderson, C.C. 
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(SRI International, Menlo Park, CA (USA)). Feb 1979. 25p. EPRI, 
Palo Alto, CA. 

The purpose of this planning guide is to: present the state-of- 
the-art of source assessment technology applied to coal conversion 
facilities; point out considerations that must be taken into account in 
planning a source assessment program for coal conversion facilities; 
point out the requirements for sensitivity, precision, and accuracy of 
the sampling and analysis protocols; and identify deficiencies in the 
state-of-the-art methodology and research needs. This planning 
guide presumes that the reader is familiar with the general source 
assessment sampling and analysis protocols that have been developed 
for the U.S. Environmental Protection Agency and other agencies 
and corporations, as well as the variety of coal conversion technol- 
ogies that are under development. In view of this, it is appropriate 
that information is presented in outline form; a bibliography is 
included as a source of additional information. Also, we recognize 
that environmental assessment is an evolving process and that modi- 
fications of this plan will be required as the state of the art advances. 


21259 (IS-ICP—66) Incorporating orphaned mine spoil reclama- 
tion into the mining plan. Gulliford, J.B. (lowa State Univ. of Science 
and Technology, Ames (USA). Energy and Mineral Resources 
Research Inst.). 13 Jun 1978. 8p. (CONF-78061i13—2). Dep. NTIS, 
PC A02/MF AOl. 

From Congress for energy and the ecosystem; Grand Forks, 
ND, USA (12 Jun 1978). 

As a part of the coal mining and restoration research, a 
steeply sloped, forty acre pasture site of low agricultural productiv- 
ity was chosen for Iowa Coal Project Demonstration Mine No. 1. 
During mining, 110,000 tons of coal were removed, impact on the 
surrounding environment was kept at a minimum and the site was 
restored to a series of level benched terraces suitable for intensive 
row crop production. Continuing experiments on this site will deter- 
mine the effectiveness of the restoration with respect to environmen- 
tal protection and agricultural productivity. As a part of this oper- 
ation a unique project was initiated to develop a reclamation pro- 
gram for an abandoned surface mine site adjacent to the primary 
Demonstration Mine experiment. 


21260 (IS-T—814) Growth responses of selected freshwater algae 
to trace elements and scrubber ash slurry generated by coal-fired 
power plants. Vocke, R.W. (Ames Lab., IA (USA)). Jan 1979. 
Contract W-7405-ENG-82. 76p. Dep. NTIS, PC A0O5/MF AOl. 

Thesis. 

The development and implementation of standard toxicity 
tests is a necessity if consistent and reliable data are to be obtained 
for water quality criteria. The adapted EPA AAPBT is an ideal 
static algal toxicity test system. The algal test medium has a chemical 
composition similar to natural unpolluted waters of low ionic 
strength. It is appropriate to use MATC water quality criteria when 
assessing the potential impact of pollutants generated by coal-fired 
power stations because these energy-generated pollutants typically 
enter aquatic systems in small quantities over long periods. The 
MATC water quality criteria are estimates of trace element and 
SASE levels, based on the most sensitive alga investigated, that will 
not cause significant changes in naturally-functioning algal popula- 
tions. These levels are 0.016f mg L™' As[V), 0.001 mg L~' Cd(II), 
0.004 mg L~' Hg(II), 0.006 mg L~! Se(VI), and 0.344% SASE. To 
provide viable working water quality criteria, an extrapolation from 
the laboratory to the natural environment must be made. Therefore, 
those oxidation states of the trace elements were selected which are 
the dominant states occurring in natural, unpolluted, slightly alkaline 
freshwaters. It must be pointed out that these MATC values are 
based on algal responses to single toxicants and no allowance is made 
for synergistic, additive, or antagonistic relationships which could 
occur in natural aquatic systems. Additionally, natural chelation may 
influence toxicity. The highly toxic nature of potential pollutants 
from coal-fired generating plants emphasizes the need for minimizing 
stack effluent pollutants and retaining scrubber ash slurry for proper 
disposal in an effort to maintain trace elements in concentration 
ranges compatible with naturally-functioning ecosystems. 


21261 (LBL—6877, pp 1-4) Impacts of future coal use in Califor- 
nia. Brandi, R.; Chan, P.; Ermak, D. 1977. 
In Energy and Environment Division annual report 1977. 
Energy supply scenarios for California were disaggregated 
from the four Pacific Region scenarios. They specify the quantities 
of major energy supply sources for 1975, 1978, and 2000. Impacts on 
the environment were assessed. (DLC) 


21262 (METC/CR—78/15) Environmental baseline study for an 
Atmospheric Fluidized-Bed Combustion/Component Test and Integra- 
tion Unit (AFBC/CTIU). Hamlin, M.K. (Environmental Science and 
Engineering, Inc., Gainesville, FL (USA)). Aug 1978. 117p. Dep. 
NTIS, PC A06/MF AO}. 

Environmental Science and Engineering, Inc. of Gainesville, 
Florida has conducted an environmental baseline monitoring pro- 
gram for the Department of Energy at two propopsed sites for an 
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Atmospheric Fluidized-Bed Combustion/Component Test and Inte- 
gration Unit (AFBC/CTIV) research facility in Morgantown, West 
Virginia. Baseline data was collected for water quality (seasonal 
variations and storm event monitoring), air quality [sulfur dioxide 
(SQ2) and total suspended particulate matter (TSP)], and noise 
levels. This report presents and discusses all data collected during 
the annual sampling period from April 25, 1977 through April 26, 
1978. The Burroughs Run watershed will receive the major impact 
of the proposed CTIU facility because its headwaters are located 
adjacent to the proposed site. The Burroughs Run watershed has 
been degraded by the uncontrolled discharge of stormwater runoff 
from existing impervious surfaces and eroded lands. This degrada- 
tion was indicated by the presence of nitrogen, phosphorus, heavy 
metals, organic and inorganic oxygen-demanding materials, oil and 
grease, sulfates, suspended solids, color, turbidity, and alkalinity in 
the storm water samples. The storm water runoff from the proposed 
CTIU facility should not cause any significant changes in the water 
quality of Burroughs Run. The baseline water quality data indicated 
that stream degradation may be attributed to septic tank failures, 
outflow from sanitary sewers, general wash-off of pollutants from 
roads and parking lots, industrial discharge, and erosion. Winter data 
showed a high dissolved solids concentration which may result from 
de-icing salts on adjacent roads. 


21263 (PB—281092) Acid mine drainage and subsidence: effects 
of increased coal utilization. Final report. Hill, R.D.; Bates, E.R. 
(Environmental Protection Agency, Cincinnati, OH (USA). Indus- 
trial Environmental Research Lab.). Apr 1978. 38p. (EPA—600/2- 
78/068). NTIS PC A03/MF AO1. 

The increases above 1975 levels for acid mine drainage and 
subsidence for the years 1985 and 2000 based on projections of 
current mining trends and the National Energy Plan are presented. 
No increases are projected for acid mine drainage or waste since 
enforcement under present laws should control this problem. The 
increase in acid mine drainage from underground mines is projected 
to be 16 percent by 1985 and 10 percent by 2000. The smaller 
increase in 2000 over 1985 reflects the impact of the PL 95-87 
abandoned mine program. Mine subsidence is projected to increase 
by 34 and 115 percent respectively for 1985 and 2000. This estimate 
assumes that subsidence will parallel the rate of underground coal 
production and that no new subsidence control measures are adopt- 
ed to mitigate subsidence occurrence. 


21264 (TID—28791) Establishment, succession, and stability of 
vegetation on surface mined lands in eastern Montana. Sindelar, B.W. 
(Montana State Univ., Bozeman (USA). Dept. of Animal and Range 
Sciences). 1 Jul 1978. Contract EY-76-S-06-2228-003. 15p. Dep. 
NTIS, PC A02/MF AO1. 

In June, 1975, this study was sponsored by the U.S. Energy 
Research and Development Administration (now U.S. Department 
of Energy). Its purpose was to examine and document development, 
stability, and permanence of plant communities established on se- 
miarid mind land since 1928. Prior to this study, reclamation re- 
search was restricted to short-term studies oriented toward rapid 
establishment of vegetational cover on mine spoil. Funding agencies 
were unwilling to support studies which would not yield demonstra- 
ble results in less than a year or two. With a commitment toward the 
long-term support required by an ecological investigation of recla- 
mation success, ERDA recognized the need for an ecosystem ap- 
proach to the science of reclamation. The following project sum- 
mary reports the activities, progress, major findings, and preliminary 
conclusions resulting from the research to date. Full details are 
provided in the annual project reports, interim report, and project 
summary previously submitted. This summary seeks to provide a 
descriptive overview of the research project and its activities. 


21265 Surface mining and the flood of April 1977. Curtis, W.R. 
Upper Darby, PA; USDA Forest Service (1977). 4p. (NP—23505). 

Data from experimental sites in Breathitt County, Kentucky, 
and Raleigh County, West Virginia, showed that during a major 
rainstorm on 4 April 1977 streamflow from surface-mined water- 
sheds peaked lower than that from adjacent or nearby unmined 
watersheds. 


21266 Effect of strip mining on water quality in small streams in 
eastern Kentucky, 1967—1975. Dyer, K.L.; Curtis, W.R. Upper 
Darby, PA; USDA Forest Service (1977). 18p. (NP—23504). USDA 
Forest Service, Northeastern Forest Experiment Station, Upper 
Darby, PA. 

Eight years of streamflow data are analyzed to show the 
effects of strip mining on chemical quality of water in first-order 
streams in Breathitt County, Kentucky. All these watersheds were 
unmined in August 1978, but five have since been strip mined. The 
accumulated data from this case history study indicate that strip 
mining causes large increases in the concentrations of most major 
dissolved constituents in the runoff waters, the concentration of most 
of these reaching a maximum some time after mining has ceased, 
then holding steady for several years. The maximum concentration 
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of dissolved salts occurred during the low flow of the dormant 
season, whereas maximum salt loads occurred during the high flow 
of the early part of the growing season. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 21152 


21267 (MERC/SP—77/5, pp 484-495) Correlation between out- 
crop fractures, geophysics and Rome trough structure in Kanawha 
County, West Virginia. Kulander, B.R. (Alfred Univ., NY); Dean, 
S.L.; Williams, R.E. Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The geological and geophysical relationships and implications 
discussed could prove to be extremely important. Increased fracture 
frequency and permeability in coal is produced by the presence of 
overlapping regional and additional local fracture sets within the 
investigated fracture domain boundary. If increased fracture perme- 
ability is present in underlying strata, the gas bearing Devonian shale 
and other reservoir rocks above the basement fault zone may prove 
to be an area of high exploration potential. 


21268 (NP—23529) Geologic appraisal of deep coals, San Juan 
Basin, New Mexico. Circular 155. Shomaker, J.W.; Whyte, M.R. 
(New Mexico Bureau of Mines and Mineral Resources, Socorro 
(USA)). 1977. 39p. New Mexico Bureau of Mines and Mineral 
Resources, Socorro. 

The deep coals of the San Juan Basin are the result of 
numerous transgressive and regressive sequences of the Cretaceous 
epeiric sea. The Cretaceous coals originated from related landward 
coal swamps with a general N. 50—60° W. trend. Each landward 
coal swamp contains a few million to a few tens of millions of tons of 
high volatile subbituminous to bituminous coal. The Fruitland For- 
mation represents the last regressive sequence of the Cretaceous 
epeiric sea and contains some 200 billion tons of coal in beds more 
than 2 ft thick at depths to 4,500 ft. As received, Btu values are from 
9,000 to 13,000 with a low moisture content ranging from 2 to 6 
percent. The ash content of the coal is high (10 percent to more than 
30 percent). A total resource of 12 billion tons of coal is established 
for the Menefee Formation, in beds more than 2 ft thick with depths 
of as much as 6,000 ft. The average heating value is 9,860 Btu per 
pound, with an average content of 12 percent. Under present eco- 
nomic conditions underground mining of the deep coals of the San 
Juan Basin is not practical. Some form of in situ gasification or 
liquefaction appears to be the most promising method of economic 
development. 


21269 (USGS-OFR—77-133) Lithologic and geophysical logs of 
holes drilled in the Wasatch Plateau known recoverable coal resource 
area, Carbon, Emery, and Sevier Counties, Utah. Blanchard, L.F.; 
Ellis, E.G.; Roberts, J.V. (Geological Survey, Washington, DC 
(USA)). 1977. 327p. U. S. Geological Survey, Washington, DC. 

Twenty-eight holes for a total footage of 26,999 were rotary 
drilled in the Wasatch Plateau Known Recoverable Coal Resource 
Area (KRCRA), for the U.S. Geological Survey in September, 
October, and November 1976. This drilling was done to obtain 
information on the thickness, quality, and extent of coal in the Upper 
Cretaceous Blackhawk Formation and on the lithology of the en- 
closing rocks. The overall project goal is the evaluation and classifi- 
cation of federally owned resources and lands in the Wasatch 
Plateau KRCRA. Four separate and widely spaced areas were 
drilled. Table 1 shows a listing of these areas and the quadrangles 
involved. The holes were drilled using truck-mounted rotary drilling 
rigs, under contract to the U.S. Geological Survey. Cuttings were 
collected over 5-foot intervals, described, and sampled. All drill 
holes were logged by geophysical methods except as noted. The 
suite of logs run includes spontaneous-potential, resistivity, natural 
gamma, and density. 


21270 Coal deposits of California. A selected annotated bibliogra- 
phy. Hildebrand, R.T. (Geological Survey, Denver, CO). Calif. 
Geol.; 31: No. 12, 282-286(Dec 1978). 

Little coal has been mined in California for 30 years, though 
the estimated resources of 90.7 million metric tons (Averitt, 1975, 
p.43) has caused a resurgence of interest in its potential during the 
energy crisis of the 1970s. The occurrence of coal has been reported 
in 43 of the 58 counties of California; the major coal-bearing areas 
are shown in figure 1. Generally, coal beds are of Cretaceous to 
Pliocene and Pleistocene age and range in thickness from less than 1 
meter (m) to about 7 m. The rank of coal ranges from lignite to high- 
volatile B bituminous coal. Thirty-five references concerning coal 
deposits in California are annotated in this bibliography. These 
reports are considered to be the most comprehensive of more than 
130 references available on coal deposits in California. Current 
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(1978) stratigraphic information has been added to the text in brack- 
ets where appropriate. Reports on coal published prior to 1922 were 
listed in a bibliography compiled by Boalich (1922) and some of 
these reports are annotated in the present bibliography. 


21271 Saskatchewan coal resource report published. CJM Bull.; 
71: No. 800, 113(Dec 1978). 


21272 Reserves and resources of surface-minable coal in ilh..ois. 
Treworgy, C.G.; Bengal, L.E.; Dingwell, A.G. (Ill State Geol Surv, 
Urbana). J/l. State Geol. Surv., Circ.; No. 504. vp(1978). 

Surface mining accounts for nearly 50% of recent ccal pro- 
duction in Illinois In previous publications, the Illinois State Geo- 
logical Survey reported that over 20 billion tons of coal in Illinois 
were potentially strippable. A current estimate, which takes into 
consideration the present economic and environmental factors, 
shows that Illinois has 6 billion tons of surface-minable coal in the 
ground. The amounts of strippable reserves are large in western 
Illinois and especially in southwestern and southern Illinois, which 
are more attractive for surface mining because land costs are lower, 
the heating value of the coal is higher, and the tonnage recoverable 
per acre is greater. The southwestern and southern Illinois deposits 
are and will continue to be the major sources of surface-mined coal 
in the state. 24 refs. 


MINING 


REFER ALSO TO CITATION(S) 21239, 21252, 21256, 21257, 
21259, 21264, 21265, 21266 


21273 (ANL/LRP-CP—9) Reducing water leakage into under- 
ground coal mines by aquifer dewatering. Schubert, J.P. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 23p. 
(CONF-7809134—1). Dep. NTIS, PC A02/MF AO1. 

From International symposium on water in mining and under- 
ground works; Granda, Spain (18 Sep 1978). 

Based on stratigraphic, structural, hydrogeologic, and mining 
data collected during a study in central Pennsylvania, a two-dimen- 
sional, finite-difference computer model was used to simulate 
groundwater flow in a sandstone unit (0.3 to 11 m thick) overlying 
an underground mine, and to evaluate the responses of the flow 
system and leakage rate into the mine when hypothetical dewatering 
wells are introduced into the system. Simulation of well dewatering, 
using 25 wells, showed that negligible reduction in leakage would 
occur if sandstone permeability was less than 0.30 m/day. When 
sandstone permeability equalled 3.0 m/day, 25 wells reduced leakage 
by 2.4 percent. 


21274 (BM-RI—8289) Comparison of five types of low-energy 
scrubbers for dust control. Divers, E.F.; Janosik, J.J. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Mining and Safety Re- 
search Center). 1978. 41p. Bureau of Mines, Pittsburgh, PA. 

This Bureau of Mines report describes the results of a pro- 
gram to develop small, rugged mechanical dust collectors (scrub- 
bers) with high dust collection efficiency and low energy consump- 
tion for controlling dust in coal mining operations. All of the 
scrubbers described are similar in configuration and are powered by 
6-hp, 2,000-ft*/min vane axial fans. Air pressure differential is less 
than 6 inches water column. Height of the scrubbers including fan is 
less than 14 inches, width is less than 16 inches, and length is less 
than 45 inches. The flooded fibrous-bed scrubber achieved respirable 
(less than approximately 7 jm) dust collection efficiencies of 95 
percent. The small-diameter-cyclone scrubbers showed about 92 
percent efficiency and can be best where excess water is a problem. 
The wetted brush scrubber showed 99 percent efficiency at low cost, 
and the wetted fan scrubber showed a slightly lower efficiency (87 
percent) but offered the smallest size and cost. 


21275 (BM-RI—8323) Methane drainage study in the Sunnyside 
Coalbed, Utah. Perry, J.H.; Aul, G.N.; Cervik, J. (Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Mining and Safety Research 
Center). 1978. 11p. Bureau of Mines, Washington, DC. 

The Bureau of Mines is conducting research to determine the 
effectiveness of long holes in degasifying an area of the Upper Split 
of the Lower Sunnyside coalbed at Kaiser Steel Co.'s Sunnyside No. 
1 mine. These holes were drilled from the two outside entries of a 
section that was closed to mining because of excessive methane 
emissions. Two holes drilled to 430 and 450 feet produced initial gas 
flows of 160,000 and 127,000 cfd, respectively. Sixteen days after the 
completion of the second hole, the total gas production declined to 
just over 144,000 cfd. In 9 months of degasification, over 35 MMcf 
of commercial-quality gas has been removed from the coalbed. The 
combined gas flows declined to 106,000 cfd in the 9-month period. 
The two holes have reduced face emissions by about 40 pct. 
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21276 (PB—281328) Illinois lands surface mined for coal. 
Haynes, R.J.; Klimstra, W.D. (Southern Illinois Univ., Carbondale 
(USA). Cooperative Wildlife Research Lab.). Jun 1975. 216p. NTIS 
PC A10/MF Aol. 

The Cooperative Wildlife Research Laboratory, Southern 
Illinois University at Carbondale, during 1970 and 1971 surveyed all 
lands in Illinois affected by surface mining for coal as of June 30, 
1971. The purpose of this survey was to update existing knowledge 
of the acreage, ownership, condition, and utilization of these lands. 


21277 (PB—281445) Environmental planning for offshore oil and 
gas. Volume IV: Regulatory framework for protecting living resources. 
Final technical report. Banta, J.S. (Conservation Foundation, Wash- 
ington, DC (USA)). Mar 1978. Contract DI-16-0008-962. 143p. 
NTIS PC A07/MF AOl. 

The regulatory framework related to Outer Continental Shelf 
(OCS) developments and impacts is analyzed; the laws governing 
offshore developments are enumerated; the regulatory framework 
controlling inshore and onshore buildup in support of OCS develop- 
ment is described. Part 1 reviews the organizational structure and 
program of the U.S. Fish and Wildlife Service. Part 2 discusses OCS 
oil and gas leasing procedures, stipulations and permits for tracts 
under Federal jurisdiction. Part 3 describes the permit review proc- 
ess for nearshore and onshore developments such as pipelines, plat- 
form construction yards and service bases. 


21278 (PB—281511) Study and analysis of surface subsidence 
over the mined Pittsburgh coalbed. Open file report. Gray, R.E.; 
Bruhn, R.W.; Turka, R.J. (GAI Consultants, Inc., Monroeville, PA 
(USA)). Jul 1977. Contract JO366047. 374p. NTIS PC A16/MF AO1. 

The purpose of this study is to investigate cases of subsidence 
over abandoned mined-out areas of the Pittsburgh coal identified 
from published and unpublished sources and to determine through a 
consideration of the geology, topography, climate, mining activity, 
and evidence at ground surface, what mechanisms control subsi- 
dence and under what circumstances it takes place. The study was 
performed in two phases, the first to identify all documented inci- 
dents of subsidence in mined-out areas of the Pittsburgh coal region; 
and the second, to study a particular portion of the region in detail, 
collecting pertinent data relative to the sites within, characterizing 
the nature of the subsidence and its economic consequences, and 
determining the applicability of the findings to other areas where 
similar problems with the collapse of abandoned mines have been 
encountered. The report identifies 354 incidents of subsidence in the 
8,000-square-mile Pittsburgh coal region. One is located in Mary- 
land, one is located in West Virginia, and the remainder are located 
in Pennsylvania. All were confined to the period 1955-76, an interval 
that was dictated by the availability of information. Data and loca- 
tions of sites of subsidence are presented on graphs and tables and on 
U.S. Geological Survey 7.5-minute quadrangle topographic maps. 
Case histories of several incidents of subsidence above abandoned 
mines are presented and subsidence in southwestern Pennsylvania is 
discussed in detail. 


21279 (PB—281947) Meeting mandatory federal health standards 
under difficult dust control conditions. Informational report. Pender- 
gast, J.J.; Cox, T.A.; Sutherland, W.H. (Mine Safety and Health 
Administration, Arlington, VA (USA)). 1976. 33p. (DL/MSHA— 
78-001; MSHA/IR—1032). NTIS PC A03/MF AOI1. 

Respirable dust measurements made by coal mine inspectors 
during the first year of enforcement of the Coal Mine Health and 
Safety Act of 1969 established that the high-risk dust concentrations 
on the four longwall plows operating in Virginia were in the range 
of 6 to 12 milligrams of respirable dust per cubic meter of air. The 
highest concentrations were in the Beatrice Pocahontas Co.'s Be- 
atrice Mine, which operates in the Pocahontas No. 3 coalbed. The 
Department of the Interior and Beatrice Pocahontas Co. cooperated 
in experimenting with various types of dust control methods on 
Beatrice Mine's No. 3 longwall plow (section 012) during a 7 month 
period. This report outlines chronologically the use of several sets of 
dust control methods that resulted in reductions in respirable dust 
levels. 


21280 United States coal industry can meet surface mining rules 
and stay in business. Boyes, K. World Coal; 5: No. 1, 26-29(Jan 1979). 

The basic economics of open strip mining is to move the least 
amount of overburden the minimum distance to expose and recover 
the maximum amount of coal. Without constraints this is a craft, but 
with stringent environmental regulations it becomes an art. The art is 
in planning the operation and working the site to achieve the 
rehabilitation requirements, to meet the operational constraints, and 
to obtain the greatest volume of coal, in that order of priority. A 
cubic yard of material costs as much to move the second time as the 
first. Coming simultaneously, the new constraints on operations must 
appear formidable to the U.S. operator, although dealing with them 
individually would probably cause him no difficulty. The art comes 
in dealing with them collectively and in such a way that the total site 
operation is not impaired. The control of water is an important part 
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of site management. Equally important is the control of dust and the 
cleanliness of local roads. The control of noise can be another big 
factor in site management and so is the stripping and saving of the 
original topsoil for eventual restoration and the placing of excavated 
overburden for eventual backfilling. 


21281 Progress report on the Coal Valley mining project. Thur- 
ston, D.N. (Luscar Ltd., Edson, Alberta); Latimer, R.C. CIM Bull.; 
71: No. 800, 107-113(Dec 1978). 

Luscar Sterco commenced construction of the mine at Coal 
Valley, Alberta, in August, 1976. It is designed to produce approxi- 
mately 2.5 million clean short tons of steam coal annually—2.0 
million tons per year being committed to Ontario Hy@ro and 0.5 
million tons per year being committed to Neptune Terminals for sale 
on the export market. The project involves constructing a heavy- 
media coal preparation plant, erecting a 42-cubic-yard dragline, 
constructing a shop/office complex, and developing three surface 
mining zones and associated facilities. As there were no existing 
facilities in the Coal Valley area, it was necessary to establish access 
roads, an airstrip, temporary utilities, fuel supplies, a construction 
camp, rail upgrading and communication services. The immediate 
area proposed for development comprises 10 square miles of a 40- 
square-mile coal-bearing trend. The initial development area has 
proven reserves in the order of 200,000,000 tons. 


21282 Methane prediction in coal mines. Curl, S.J. London, 
England; IEA Coal Research (Dec 1978). 77p. (ICTIS/TR—04). 

This report is a review of the published literature relating to 
the prediction of methane emission into underground coal mine 
workings. The retention of methane in coai and the methods of 
determining the methane content of coal measures strata are de- 
scribed. The influence of mining and geological factors on the 
release and flow of methane are discussed. Methane prediction 
methods in use and under development in Belgium, France, FRG, 
Poland, UK, USA, and the USSR are described and compared. The 
report is intended to define the state of the art of methane prediction 
and to provide a reference document for all those involved with coal 
mine ventilation. 


21283 Mechanised packing for longwall coal faces. Monolithic 
packing and powered supports for the packhole. Carr, F.; Kitching, F. 
Mine Quarry; 7: No. 11, 23, 25, 27, 30(Nov 1978). 

If full advantage is to be taken of the great advances that have 
taken place in power loading and powered support at the coalface, 
other operations in that vicinity must be similarly mechanised and 
automated. The gateside packing is one of the most important of 
these ancillary operations on the longwall face, and in previous 
articles F. Carr and F. Kitching, National Coal Board Headquarters, 
Coalface Operations Mining Engineers have given a very compre- 
hensive resume of the present situation. Subjects covered include the 
requirements of mechanised packing, the parameters involved, the 
various working arrangements, the different systems of gate-ends, 
the types of equipment that are being used, their characteristics, the 
spread of their application, and the results obtained from them. In 
this article the authors conclude their survey by dealing with dirt/ 
cement and anhydrite packing, by taking a hard look at powered 
supports for the packhole, and by expressing their views on the way 
mechanised packing may be expected to develop in the future. 


21284 Production approaches at os 's A ag export colliery. 
Coal, Gold Base Miner. South. Afr.; , 60-61(Jul 1978). 

Rand Mines are rapidly p a ar . "rntial commercial 
production the Rietspruit opencast mine—which at peak output will 
deliver more than five million sales tons/year, to become the 
country’s biggest export colliery. The author looks at progress with 
this project where some of the biggest mechanised equipment in the 
South African coal industry is being used. By July, 1979 production 
is expected to reach the 4,000,000 t/year mark. Production will build 
up to 6,500,000 t/year eventually. 


21285 Phase sensitive short circuit protection. Gray, G.W. 
(Assoc of Min Electr and Mech Eng, Manchester, Engl). Min. 
Technol.; 60: No. 690, 133-136(Apr 1978). 

In this paper is described a new system of short circuit 
protection which makes use of the difference in power factors, to 
achieve a better tripping level. 


21286 Electrical evolution: its application to mining. Hartill, R. 
(Natl Coal Board, Engl). Min. Technol.; 60: No. 690, between p 139 
and 150(Apr 1978). 

The article is a history of the basic discoveries in electrical 
engineering from the eighteenth century. 


21287 Quantitative evaluation of the small-amplitude disiocations 
of coal strata, Nemkin, A.F.; Popov, N.I. (Karaganda Polytechnical 
Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 4, 32- 
34(1978). (In Russian). 

On the basis of strata movements made in one of the coal 
mines of the Karaganda Basin, formulas were derived expressing the 
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displacement length. The expressions derived can be applied to other 
comparatively shallow strata. (JSR) 


21288 Development and formation of cracks when pumping fluid 
into a coal seam. Frolov, M.A.; Shilenkov, V.N. Izv. Vyssh. Uchebn. 
Zaved., Gorn. Zh.; No. 4, 59-61(1978). (In Russian). 

An examination is made of a single crack formation as affect- 
ed by fluid pressure on the crack’s walls. The fluid moves along the 
crack and filters through its walls. An examination is made of the 
finite fore of the crack’s development, i.e., when the entire volume 
of fluid filters through its walls. A formula was obtained which will 
make it possible, with certain allowances, to determine the greatest 
possible radius of a single crack’s development. | figure. 


21289 Mining research review. Washington, DC; Bureau of 
Mines (1978). 71p. 

The Bureau of Mines mining research activities are mission 
oriented and directed towards the conservation of our Nation’s 
mineral resources, the protection of the miner from health and safety 
hazards, and the control of social and economic costs to help assure 
a viable mining industry in the United States. Research efforts are 
conducted on mining health and safety, production, and environmen- 
tal control. The largest of these areas, health and safety, has been the 
agency’s major mining research responsibility since the Bureau was 
established in 1910. The second major area of Bureau mining re- 
search is aimed at improving productivity in metal mines and nonme- 
tal mines. Coal mine productivity research, which formerly com- 
prised a substantial part of the Bureau's productivity work, was 
transferred to the Department of Energy on October 1, 1977. The 
third area of the Bureau's mining research and development program 
relates to the environment, and to development of environment 
restoration methods. The goal of environmental research on mining 
methods and equipment is reducing or eliminating damage to the 
land, air, and water. Program implementation is accomplished by 
scientists, engineers, and other staff members at four mining research 
centers. This staff conducts and monitors research and development 
projects done under contracts and inhouse research programs. 
Mining research results are disseminated to the mining industry and 
others by a Technology Transfer program as well as by Bureau of 
Mines publications and press releases. 


21290 Spontaneous fracture of coal during drilling as an indica- 
tion of the burst danger of the critical zone of the stratum. Nedash- 
kovskii, I.V.; Panteleev, A.I.; Voronkov, N.I. Fiz.-Tekh. Probl. 
Razrab. Polezn. Iskop.; No. 1, 98-100(Jan 1977). (In Russian). 

The effect of the borehole dimensions on the tendency of coal 
seams to spontaneous fracture was investigated theoretically. The 
analysis showed that the specific potential energy of deformation of 
coal at the surface of the borehole does not depend on the hole 
diameter, but is determined by the original stresses in the massif and 
the mechanical properties of the coal. This conclusion was verified 
experimentally in the laboratory and in field experiments. This 
phenomenon can therefore be used as a warning on the tendency of 
the seam to rock bursts. (JSR) 


21291 Instrument safety in explosive atmospheres. Bossert, J.A. 
(Dept. of Energy, Mines and Resources, Ottawa, Canada). pp 13-20 
of Instrumentation in the mining and metallurgy industries. Volume 
II. Watson, B.A. (ed.). Pittsburgh, PA; Instrument Society of Amer- 
ica (1974). 

From 3. annual ISA mining and metallurgy instrumentation 
symposium; Duluth, MN, USA (10 Jun 1974). 

The current ‘Energy Crisis” has dramatically increased our 
potential need for coal, the world’s most abundant fossil fuel. This 
will probably lead to a greater use of automation and instrumenta- 
tion in the coal mining industry. The presence of methane in coal 
mines and in the coal itself plus the presence of coal dust, both of 
which can form an explosive atmosphere in air, means that the 
possibility of a gas or coal dust ignition must be considered when 
designing, purchasing and installing new equipment in this industry. 
In addition, many metallurgical processes involve the use of poten- 
tially explosive substances against which similar safety precautions 
must be taken. This paper outlines the various methods of protection 
currently in use and proposed for electrical instruments in explosive 
atmospheres, with particular emphasis on the work of the Interna- 
tional Electrotechnical Commission. The most comprehensive 
source of safety techniques available today in the field of safety in 
explosive atmospheres is to be found in the 79” series of publica- 
tions issued by IEC and in the proposals under consideration by IEC 
Technical Committee 31 and its subcommittees. 
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REFER ALSO TO CITATION(S) 21156, 21157, 21158, 21162, 
21174, 21199, 21227, 23321, 23515 
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21292 (AED-Conf—77-517-004) Upgrading and utilization of 
coal, Messerschmidt, H. (Bundesanstalt fuer Geowissenschaften und 
Rohstoffe, Hannover (Germany, F.R.)). 1977. 6p. (In German). 
(CONF-7710192—1). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Hard daycoal; Essen, F.R. Germany (24 Oct 1977). 

The shortage of petroleum and natural gas already forecast 
for the 80's forces one to adjust already to foreseeable changes and 
new structures of the energy and raw materials market. This is also 
particularly true for the German pit coal mining if its capacities are 
to be made full use of. Short-term and long-term main marketing 
uses of coal are to be found in the iron industry, gas industry, 
electricity industry, and in the heat market. Research and develo; 
ment activities on the sector coal upgrading in these fields are briefly 
outlined. 


21293 (COO—4427-17) Effect of coal cleaning on fugitive ele- 
ments: a progress report. Ford, C.T.; Boyer, J.F. (Bituminous Coal 
Research, Inc., Monroeville, PA (USA)). 1978. Contract EE-77-S- 
02-4427. 34p. (CONF-7809119—2; CONF-781109—26). Dep. NTIS, 
PC A03/MF AOl. 

From EPA symposium on coal cleaning to achieve —7 
and environmental coals; Hollywood, FL, USA (11 Sep 1978). 

The coal industry, through its research affiliate, Bituminous 
Coal Research, Inc., has established a program for obtaining valid 
information concerning potential trace element problems as they 
relate to coal. One means of controlling trace element emissions is to 
remove these trace constituents prior to combustion during the coal 
cleaning process. In the most recent BCR study funded by the 
Department of Energy, twenty run-of-mine coals will be subjected 
to conventional cleaning processes as well as to more extensive non- 
conventional processes to evaluate the effect of such cleaning on 
fugitive elements—those elements which might be released to the 
surroundings and cause environmental problems. Based on the initial 
results in cleaning the first few coals, coal cleaning represents a 
method for controlling potentially harmful constituents of coal such 
as arsenic, cadmium, lead, mercury, and selenium. 


21294 (ILR—31) Theoretical and experimental investigations on 
continuous pneumatic transport of a fine-grained solid with a gas. 
Deeg, H.J. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Luft- und Raumfahrt). 1978. 97p. (In German). Dep. NTIS (US 
Sales Only), PC AOS/MF AOl1. 

In the first part of this report, a flow-mechanical model is 
developed which enables the description of the flow processes in the 
continuous pneumatic transport of fine-grained solids. Using this 
model, the influence of the flow state of gas and solid and the inlet 
position for the solid, the particle size and the surface expansion after 
the inlet position of the solid, on the course of the flow state of the 
gas-solid mixture after the inlet position is investigated. In the second 
part, a test stand for the experimental investigation of the flow 
processes in continuous pneumatic transport using air as gas and 
glass particles as fine-grained solid is described. The last part of the 
work is a comparative consideration of the theoretical and — 
mental results which shows what assumptions on which the flow- 
mechanical model is based must be reconsidered in order to improve 
the model so that a more realistic determination and reproduction of 
the flow processes in continuous pneumatic transport of fine-grained 
solids are obtained. 


21295 (IS-—-4573) Fossil energy program report on program de- 
velopment funding. Annual progress report, October 1, 1977—Septem- 
ber 30, 1978. Wechter, M.A.; Fisher, R.W. (Ames Lab., IA (USA)). 
Nov 1978. Contract W-7405-ENG-82. 7p. Dep. NTIS, PC A02/MF 
AOl. 


The major outcome of our FY 1978 program of ay ere 


funding is a research effort aimed at addressing some of the funda- 
mental problems of coal preparation. A brief summary of the newly 
funded programs designed to complement our existing coal prepara- 
tion effort is given: (1) A Systematic Investigation of the Organosul- 
fur Components in Coal and Coal Derived Materials; (2) Microstruc- 
ture of Coal; (3) Improved HGMS Performance by Selective Mag- 
netic Enhancement; (4) Instrumentation; (a) Rapid Analysis of Min- 
eral Content in Coal; and (b) Nuclear Sulfur Monitor; and (5) Ashing 
Properties of Coal Blends. 


21296 (IS-M—176) Use of the magnetic fraction of fly ash as a 
heavy medium material in coal washing. Roy, N.K.; Murtha, M.J.; 
Burnet, G. (Ames Lab., IA (USA)). 1978. Contract W-7405-ENG- 
82. 29p. (CONF-790205—1). Dep. NTIS, PC A03/MF AOl. 

From 5. international ash utilization symposium; Atlanta, GA, 
USA (25 Feb 1979). 

Several bituminous coal fly ashes were fractionated in a dry 
state using a moving-field electromagnetic separator. The sedimenta- 
tion and rheological characteristics of suspensions of the magnetic 
fraction recovered from one of these ashes were determined and 
compared with those of suspensions prepared from an industrial 
grade magnetite sample. Effects of grinding and washing the mag- 
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netic fraction and of the addition of contaminants were also evaluat- 
ed. Results indicated that the magnetic fraction of power plant fly 
ashes compares favorably with industrial grade magnetite as a heavy 
medium material. Preliminary studies with heavy medium beneficia- 
tion of a coal sample using the magnetic fraction of a typical fly ash 
confirmed that this material is quite suitable in coal washing. A cost 
analysis showed that a modest investment in magnetic separation and 
grinding equipment could result in recovery of a significant amount 
of marketable heavy medium material from the waste coal ashes of 
many large U.S. power plants burning bituminous coals. In addition, 
the amount of plant fly ash for disposal would be reduced by about 
15 percent. 


21297 (NP—23528) Washability tests and heat-content predic- 
tions for New Mexico coals. Progress report 10. Shantz, R. (New 
Mexico Bureau of Mines and Mineral Resources, Socorro (USA)). 
1978. 19p. 

Conventional coal-washing methods can significantly reduce 
the ash content of coals from New Mexico. However, washing 
causes a loss of 10—20 percent in the heating value of the coal. 
Because of this loss and the low unit value of steam coal, conven- 
tional single-product coal cleaning can be economically justified 
only for special cases - including exceptionally high-ash coal (greater 
than 35 percent), thin beds, and extreme shipping distances. Washa- 
bility data on coal samples from the operating mines and drill cores 
are reported. Although results varied among the samples, the float- 
sink tests indicate that low-ash coal can be produced by gravity- 
cleaning methods. Preliminary froth-flotation tests were made to 
determine whether a fine coat could be cleaned. Using diesel fuel as 
a collector, Btu recoveries over 95 percent were made, and about 
half the ash was rejected. The desire to reduce the number of Btu 
analyses required for the float-sink tests led to the development of an 
equation for predicting heat content from ash percentage for coals 
within each major coal-producing region of the state. Except for 
weathered coals, prediction within a few percent relative is general- 
ly possible. These prediction equations can be used in process 
control and exploration. 


21298 (PB—281468) Sediment resuspension in slurry pipelines. 
Report of investigation. Kao, D.T.; Wood, D.J.; LaBoon, J.H. (Ken- 
tucky Univ., Lexington (USA). Inst. for Mining and Minerals Re- 
search). Apr 1978. 65p. (IMMR—36-RRR3-78). NTIS PC A04/MF 
AOl. 

Efficient design of a coal slurry pipeline requires a knowledge 
of the requirements for resuspending the solids following a shut- 
down. During the transient flow conditions associated with resu- 
spension, power requirements may be significantly higher than those 
for comparable steady state operation. An accurate estimate of the 
power requirements for resuspension is essential for proper system 
design, and a better understanding of the resuspension phenomena 
for slurry flow is essential to make this estimate. The study described 
in this report was directed toward developing improved qualitative 
and quantitative models for solids resuspension. A number of experi- 
ments which used a high-speed movie camera provided the neces- 
sary visual data to describe the resuspension phenomenon, in addi- 
tion to qualitative data relating to power requirements for resuspen- 
sion. These data compared favorably to an analytical model devel- 
oped to describe the resuspension of solid particles in slurry flow. 


21299 (PNL-SA—6967) Identification and prioritization of con- 
cerns in coal transportation now through 2000. DeSteese, J.G.; Frank- 
lin, A.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
1978. Contract EY-76-C-06-1830. 16p. (CONF-7806123—1). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on critical issues in coal transportation 
systems; Washington, DC, USA (14 Jun 1978). 

This review presents the results of analysis used to identify 
and prioritize perceived potential problems that may hinder the 
development of coal transportation in the United States during the 
balance of the century. One objective of this effort is to discriminate 
serious concerns affecting the overall adequacy of coal transporta- 
tion systems from issues of lesser significance. The concerns with the 
highest priority are anticipated to impact coal transportation in the 
early 1980s. These concerns relate to public acceptance, logistic 
problems with frozen coal, the impact of slurry pipelines, and sludge 
transportation. Problems with the potential of impact in the balance 
of the century include the effects of rate rgulations on railroad 
incentives to haul coal, the safety and environmental impact of 
advanced slurry systems and congestion on inland waterways. A 
second objective of the analysis is to recommend specific actions 
that may mitigate the consequences of potential problems. The 
recommendations discussed in this paper include the need for new 
research, developments and demonstrations, risk assessments and 
other evaluations to fill possible gaps in the coverage of current 
programs that address aspects of the above concerns. Reasons are 
discussed for considering some familiar issues to be of lower i impor- 
tance than the above concerns, including railroad capital require- 
ments, equipment availability, abandonment policy and sabotage, 
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eminent domain for slurry pipelines, competition for barges at har- 
vest time and potential impacts of the Clean Air Act amendments. 


21300 Organizing and managing coal exploration projects. 
McNulty, J.M. (Paul Weir Co., Chicago, IL). World Coal; 5: No. 1, 
30-32(Jan 1979). 

From 2. international coal exploration symposium; Denver, 
CO, USA (1 Oct 1978). 

Coal exploration requires the development of data necessary 
to ascertain the commercial potentials of mining, the geologic factors 
which will affect mine design, and the analytical data required for 
utilization and marketing concerns. Add to these the requirements 
imposed by regulatory agencies in the interest of satisfying environ- 
mental concerns. 


21301 Methods for dewatering hydraulically conveyed pit coal. 
Erdmann, W.; Koehling, R.; Leininger, D. Aufbereit.-Tech.; 19: No. 
8, 357-362(Aug 1978). (In German). 

From 5. international conference on the hydraulic trans — 
of solids in pipes; Hannover, Germany, F.R. (8 - 11 May 1978). 

Pit-coal products, such as power station coal, coking coal, 
flotation tailings, hydraulically recovered runof-mine coal and coal 
used for new technologies are suitable for hydraulic transportation. 
The paper specifies the criteria that govern the layout of dewatering 
facilities for these types of coal as a result of their quality character- 
istics. Optimum process flowsheets are developed and model calcula- 
tions made for four defined sizes. The paper serutinizes the influence 
of the final water content on design and expenditure of the plant. 


21302 Dynamics of controlling coal flotation. Vlasov, K.P.; Ra- 
fales-Kolbatikov, E.E. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 4, 
115-121(1978). (In Russian). 

A dynamic model is proposed for a flotation process that was 
obtained on the basis of a general methodological approach to coal 
enrichment processes as a subclass of separating processes. A model 
of this class can be used for analyzing and synthesizing a self- 
adjusting system during its planning stages. 3 figures, 4 references. 


21303 Coal slurry pipelines: the water issues. Rogozen, M.B. Los 
Angeles, CA; Univ. of California (1978). 284p. University Micro- 
films Order No.78-20,287. 

Thesis (Ph. D.). 

Citizens in arid coal source areas question the wisdom of 
exporting water to states where water is more abundant, and have 
expressed fears that increased pumping of ground water for certain 
slurry pipeline projects would adversely affect the aquifers upon 
which many of them depend. To assess the impacts of water use 
upon coal source areas, four hypothetical slurry pipeline systems 
were examined. Because of intense local concern over its use as a 
water source for a proposed Wyoming—Arkansas pipeline, the 
Madison Formation in Wyoming and South Dakota was studied in 
detail. In all the coal origin areas studied, water demand projected 
for 1985-2000 exceeds the legally available supply. Thus, a ~_ 
slurry pipeline could use water only at the expense of e coer fd 
projected alternative uses, the most important of which wo! 
agriculture, municipal supply, and energy development. Water qual- 
ity issues were also examined. Recovered slurry water is suitable for 
re-use as power plant coolant, as is the case for the one operating 
slurry pipeline-electric power plant system. High sodium absorption 
ratios and dissolved solids could pose problems for agricultural re- 
use. Before recovered slurry water is discharged to a natural water 
body, a thorough study of the effluent composition and the receiving 
water biota should be made. 


COMBUSTION 


REFER ALSO TO CITATION(S) 21202, 21262, 21292, 24314, 
24318, 24320 


21304 (AED-Conf—77-546-002) Fluidized- — 

Schilling, H.D.;. (Bergbau-Forschung G.m.b.H., 

F.R.)). 1977. 24p. (In German). (CONF- TID Dep Corman 
(US Sales Only), PC A02/MF AO1. 

From Conference on possibilities of designing coal 
production facilities not harmful to the environment and ro 
cation in connection with thermal power stations; Essen, F.R. Ger- 
many (17 Nov 1977). 

Fluidized-bed combustion opens up a wide spectrum of appli- 
cations in the generation of heat as well as of electricity, which is 
also economically very promising. Facilities to make use of residues 
are today already matured for application and the corres; i 
building firms supply all guarantees. In the field of central heating, 
heating station and heat-and-power plants however, a demonstration 
step is still necessary in order to finally ensure that firing plants on a 
fluidized-bed basis are in a position to work with sufficient technical 
availability. Heating stations and thermal power plants will thus be 
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very important. Five facilities of various techniques and modified 
targets are planned in this field and are to be realized with financial 
help from the Federal Ministry of Research and Technology. If it is 
possible to render this technique applicable in the next 5 to 6 years, a 
considerable potential market for coal would open up based on this 
small plant; furthermore, a decisive step will have been taken to- 
wards large power plants. 


21305 (BM-RI—8334) Stability of alumina-base refractories in 
western lignite-ash slag environments. Pahlman, J.E.; Anderson, C.F.; 
Khalafalla, S.E. (Bureau of Mines, Twin Cities, MN (USA). Twin 
Cities Metallurgy Research Center). 1979. 19p. Bureau of Mines, 
Washington, DC. 

One of the goals of the Bureau of Mines is to develop 
metallurgical processes that conserve energy and/or that take advan- 
tage of abundant domestic energy sources. Western lignites and 
subbituminous coals can be used for firing pellet induration and 
metallization furnaces. However, the refractory linings of these 
furnaces must be able to withstand attack from corrosive alkali metal 
oxides present in the ash of many of the low-rank fossil fuels. The 
Bureau of Mines conducted dynamic and static slag tests on high- 
alumina and alumina-silica refractories to determine their resistance 
to lignite ash slags. The investigations showed that increased alkali 
content in the lignite ash caused increased corrosion and erosion of 
the tested refractories. The degree of corrosion decreased with 
increasing alumina content, with the 99-percent-alumina refractories 
having the highest resistance. In general, the matrix phase was 
attacked preferentially to the alumina grains. Also, porosity reduc- 
tion and tar impregnation enhanced the corrosion and erosion resis- 
tance. The 90- to 99-percent-alumina refractories are recommended 
for use as furnace linings in alkali slag environments. 


21306 (CONF-7805152—1) Stability of coal-oil mixtures. 
Ekmann, J.M.; Bienstock, D. (Department of Energy, Pittsburgh, 
PA (USA). Pittsburgh Energy Research Center). 1978. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

From |. international symposium coal oil mixture combustion; 
St Petersburg, FL, USA (8 May 1978). 

The settling behavior of both stabilized and nonstabilized 
coal-oil mixtures was investigated. Thirteen stabilizers were tested 
under standardized conditions. Several were found to be partially 
effective for the coal-oil combination studied. The majority provided 
no improvement over the nonstabilized mixture and, in fact, de- 
creased the stability in some cases. The studies of nonstabilized 
mixtures considered five different oils and several coal concentra- 
tions. Some effect, due to oil type, was found. A fifty percent 
mixture was found to be stable in the oil used for the stabilizer tests. 
Measurements of the shear stress/shear rate relationship were made 
for the oils and mixtures studied, using two types of viscometers: a 
concentric-cylinder device and an extrusion rheometer. These data 
were used to examine the role of viscosity in establishing the settling 
rates found for the nonstabilized mixtures tested. The viscosity data 
are also of value in predicting pressure drop in pipeline flow and 
may be used, in conjunction with the settling curves, to compare 
simple models of sedimentation, i.e., free, hindered, compressive, to 
identify the mechanisms of settling in coal-oil mixtures. 


21307 (CONF-7805152—2) Economic considerations for indus- 
trial firing of coal-oil mixtures. Bergman, P.D.; George, T.J.; Jou- 
bert, J.I.; Bienstock, D. (Department of Energy, Pittsburgh, PA 
(USA). Pittsburgh Energy Research Center). 1978. 3lp. Dep. NTIS, 
PC A03/MF AOl. 

From |. international symposium coal oil mixture combustion; 
St Petersburg, FL, USA (8 May 1978). 

Industrial users of oil and gas face an uncertain future with 
respect to fuel availability and economics. Direct conversion to coal 
may be beyond the physical-technical capabilities of a large segment 
of the industrial community. Conversion to COM (coal-oil mixtures) 
offers an intermediate, near-term solution which could reduce oil 
consumption by as much as 40 to 45%. In many cases, COM could 
be utilized in existing steam-raising equipment without a significant 
derating. In this paper key economic and technical considerations 
associated with the conversion of existing clean-fuel-burning indus- 
trial boilers to COM-firing are explored. The costs incurred in 
converting No. 6-oil-fired boilers to COM (50% coal) firing were 
ascertained for two units with steam capacities of 100,000 lb/hr and 
500,000 lb/hr. Based on a discounted cash flow analysis, the fuel 
savings ensuing from COM substitution are of sufficient magnitude 
to warrant modifying a substantial number of industrial boilers to 
COM-firing. With Eastern bituminous coal priced at $1.05/10° Btu 
and 1% S No. 6 residual oil priced at $2.16/10® Btu, COM appears 
attractive for immediate consideration as an industrial boiler fuel, 
based purely on the profit motive. The concept of a commercial 
COM /coal preparation complex, producing low-ash and low-sulfur 
coal for established local markets and/or a premium low-sulfur 
COM fuel was also examined. 
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21308 (CONF-7805152—3) Parametric studies of COM combus- 
tion. Ekmann, J.M.; McCann, C.R.; Mathur, M.P.; Bienstock, D. 
(Department of Energy, Pittsburgh, PA (USA). Pittsburgh Energy 
Research Center). 1978. 21p. Dep. NTIS, PC A02/MF AO1. 

From 1. international symposium coal oil mixture combustion; 
St Petersburg, FL, USA (8 May 1978). 

A factorially designed program of combustion tests was car- 
ried out using a 100 hp tretabe boiler. The boiler performance with 
No. 6 oil and 20 to 30% coal-oil mixtures was determined as a 
function of four operating parameters: excess air, atomizing air, 
firing rate, and air distribution. Measurements of irradiance and first- 

ass temperatures were used to examine heat transfer patterns. From 
isokinetic particulate samples both mass loadings and size distribu- 
tions of the fly ash were determined. These data were used in 
conjunction with opacity readings to correlate mass emission rate 
with the stack opacity. The boiler performed at design capacity as 
well or better with 20% COM compared with No. 6 oil. Increased 
heat transfer in the first pass of the boiler appears to explain the 
improved performance with COM. 


21309 (CONF-7810110—1) Burning of solvent refined coal: a 
viable means of compliance. Reddy, G.N. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 4lp. Dep. NTIS, PC 
A03/MF AOI. 

From Industrial fuel conference; West Lafayette, IN, USA (4 
Oct 1978). 

The results of an assessment of the status of solvent refining 
of coal technology are presented. These results, showing the com- 
mercialization potential in terms of technical feasibility and econom- 
ic viability of producing solvent refined coal (SRC), are discussed. 
Use of SRC in industrial fuel combustion sources to achieve compli- 
ance with applicable emission standards is shown to be a viable 
control strategy. 


21310 (COO—4347-1) Formation and transformation of polycy- 
clic organic matter from coal combustion. Natusch, D.F.S. (Colorado 
State Univ., Fort Collins (USA). Dept. of Chemistry). 1978. Con- 
tract EE-77-S-02-4347. 27p. Dep. NTIS, PC A03/MF AO1. 

Research was carried out on vapor-to-particle condensation 
(adsorption of PAH on fly ash) and photochemical transformation of 
particulate POM. Results on the first research topic show that POM 
a is adsorbed onto co-entrained particles as the temperature 
falls. Photodecomposition of PAH’s is decreased substantially: by 
adsorption onto coal fly ash particles, although certain PAH’s under- 
go rapid oxidation in the dark when adsorbed onto fly ash. Implica- 
tions of the results for assessing the environmental/health impact of 
POM are discussed. (DLC) 


21311 (FE—2489-30) Development of combustion data to utilize 
low-Btu gases as industrial process fuels. Project 8985 quarterly status 
report, April 1—June 30, 1978. Waibel, R.T.; Fleming, E.S. (Institute 
of Gas Technology, Chicago, IL (USA)). Aug 1978. Contract EX- 
76-C-01-2489. 3lp. Dep. NTIS, PC A03/MF AO1. 

Combustion trials were completed with the fourth burner 
(high-forward-momentum) and the fifth burner (flat-flame). Experi- 
ments have begun with the sixth burner (high-excess-air). The high- 
forward-momentum burner could be operated with a stable flame 
using all three of the substitute fuel gases, Koppers—Totzek oxygen 
(KTO), Wellman—Galusha air (WGA) and Winkler air (WA). KTO 
performed slightly better than natural gas in terms of thermal 
efficiency while WGA and WA did not perform as well as natural 
gas. The flat-flame burner could not be operated with a flat-flame 
using any of the substitute fuels. Subsequent experiments found that 
modifying the air inlet and downrating the burner from 3 million 
Btu/hr to 2 million Btu/hr could achieve a flat-flame with KTO fuel 
gas. Much more serious downrating would be necessary for the low- 
Btu Wellman-—Galusha air and Winkler air fuel gases on this partic- 
ular burner. 


21312 (FE—2516-7) Centrifugal fluidized combustion of coal. 
Quarterly report, April—June 1978, Levy, E.K.; Chen, J.C. (Lehigh 
Univ., Bethlehem, PA (USA)). Jul 1978. Contract EX-76-S-01-2516. 
35p. Dep. NTIS, PC A03/MF AOl1. 

Experiments were performed with styrene bed material to 
determine the influence of bed density and particle size distribution 
on CFB fluidization characteristics. Comparisons between the sty- 
rene data, previous data using glass bed material, and the theoretical 
equations for bed pressure drop and minimum fluidization show 
excellent agreement between theory and experiment for all cases. 
Laboratory preparations are underway for experiments on particle 
elutriation from a CFB. In addition, preliminary data were obtained 
on the velocity profiles in the freeboard region of a CFB. Sample 
profiles are presented for one set of operating conditions. An analysis 
of the energy costs for a CFB coal combustor operating in a 
combined cycle is described. When compared to energy costs for 
other fossil-fired power generation systems, the results indicate the 
CFB system has excellent potential, particularly for peak power 
generation applications. 
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21313 (IS-M—175) Operation and emission of a stoker-fired 
boiler while burning refuse derived fuel and coal mixtures. Hall, J.L.; 
Severns, G.A.; Joensen, A.W.; Van Meter, D.B.; Shanks, H.R. 
(American Society of Mechanical Engineers, New York). 1978. 
Contract W-7405-ENG-82. 12p. (CONF-781202—30). Dep. NTIS, 
PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 


Results are presented of the emission evaluations of a stoker- 
fired boiler operating at the Ames, Iowa power plant while burning 
mixtures of refuse derived fuel (RDF) and coal. The facilities, test 
design, and sampling procedure are summarized and emission results 
are given. Emissions of uncontrolled particulates, chlorides, trace 
elements of copper, lead, and zinc all increase consistently with 
increases in RDF. Emissions of sulfur oxides and nitrogen oxides 
decrease with increases in RDF. No discernible trends, within the 
data scatter, were noted concerning formaldehyde, hydrocarbons C; 
through Cs, and many of the 17 different trace elements scanned 
during these experiments. Combustible and non-combustible charac- 
teristics of the boiler grate ash became more like the corresponding 
flyash characteristics as the amount of RDF was increased. Further 
studies are still in progress at the Ames facility. 


21314 (LBL—6877, pp 169-170) Combustion of coal and coal 
related fuels in an opposed flow diffusion flame. Chin, W.K.; Sawyer, 
R.F. 1977. 
In Energy and Environment Division annual report 1977. 
Graphite, pressed pulverized coal, and solvent-refined coal 
were studied to determine burning rate using a newly developed 
sample preparation method. 


21315 (LBL—8172) Thermal effects in overlying sedimentary 
rock from in-situ combustion of a coal seam. Mangold, D.; Wollen- 
berg, H.; Tsang, C.F. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 14p. Dep. 
NTIS, PC A02/MF AO1. 

This investigation sought to determine the times at which 
significant differences in temperature would occur at varying depths 
in overlying sedimentary rock, in response to combustion of a coal 
seam. Both numerical and analytical methods were employed to 
predict the temperature distribution within the overburden at var- 
ious times. Special attention was given to calculation of the time for 
a 2°C rise to be observed at the surface of the earth on the basis of 
heat conduction alone, which may be important for interpretation of 
airborne thermal infrared surveys. The results of the computations 
for conduction models of progressive heating and instantaneous 
uniform heating indicate that it would be 5 to 8 years before the 
temperature would rise significantly (i.e., approximately 2°C) at the 
surface above an approximately 60m-deep burning coal seam. 


21316 (SAND—78-2240) Sandia Laboratory combustion simula- 
tion facility. Goin, K.L. (Sandia Labs., Albuquerque, NM (USA)). 
Jan 1979. Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC A03/MF 
AOl. 

A test facility built to simulate the flow of high temperature 
combustion products, including that through the channel of a coal 
fired MHD power generator, is described. The facility provides 
widely variable and closely controlled operating conditions for use 
in developing techniques for analyzing flows of combustion prod- 
ucts. It also provides an environment for studies of materials and 
other technological problems related to coal fired MHD power 
plants. Some results of limited operational experience are included. 


21317 (SAND—78-8804) Combustion of pulverized coals: an as- 
sessment of research needs. I. Background, justification, and mineral 
matter. Hardesty, D.R.; Pohl, J.H. (Sandia Labs., Livermore, CA 
(USA)). Jan 1979. Contract EY-76-C-04-0789. Sip. Dep. NTIS, PC 
A04/MF AOl. 

We are conducting a technical assessment of pulverized coal 
combustion problems in conventional boilers and furnaces and in 
advanced combustors in response to a request by the Division of 
Fossil Fuel Utilization/Department of Energy. It is designed to assist 
DOE in establishing goals and priorities for research related to 
pulverized coal combustion. This paper is an interim report on the 
assessment task. The problem areas related to pulverized coal com- 
bustion are summarized, in the context of the constraints noted. 
Much of this information derives from our discussions with the four 
principal manufacturers of pulverized coal combustion equipment in 
the U.S. and with electric utility and industrial coal combustion 
engineers in the U.S., Australia, Western Europe, and Poland. Three 
points have been made clear. First, pulverized coal combustion 
technology is well-developed for obtaining maximum cycle efficien- 
cy (consistent with certain safety and reliability requirements) in the 
absence of the new constraints. Secondly, research at a fundamental 
and applied level would be helpful in developing new technologies 
to accommodate the new constraints. Finally, and perhaps most 
importantly, for the work to have any impact on practice, research 
results must be related to the practical systems either by demonstra- 
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tion of similar functional relationships between variables or by 
conducting the studies in situ (e.g., diagnostics measurements of local 
flame p1 2perties in systems no less than 1/3 scale). 


21318 Fluidized-bed combustion of coal with lime additives: cata- 
lytic sulfation of lime with iron compounds and coal ash. Yang, R.T.; 
Shen, M.; Steinberg, M. (Brookhaven Natl Lab, Upton, NY). Envi- 
ron. Sci. Technol.; 12: No. 8, 915-918(Aug 1978). 

The kinetic mechanisms of the catalytic reaction are discussed 
based on the view that SOs; formation is the rate-limiting step. Coal 
ash also catalyzes the sulfation reaction, and Fe2Os appears to be the 
active constituent in such catalytic effects. Other iron-containing 
compounds existent in coal and fluidized-bed combustion systems are 
oxidized rapidly in the combustion gases to form Fe2Qs and in turn 
catalyze the sulfation reaction. 19 refs. 


21319 IGT experience in coal utilization. Chicago, IL; Institute 
of Gas Technology (1978). 13p. (NP—23588). 

Three recent programs are described as examples of the broad 
range of feasibility studies performed at IGT. The first is a study of 
the conversion of natural gas and oil-fired furnaces to fire pulverized 
coal in specific industries. The second describes IGT’s participation 
in a large pre-engineering sytems study of community systems. The 
third is a techno-economic survey. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 22652, 23515, 23524 


21320 (PB—281191) Evaluation of the feasibility for widespread 
introduction of coal into the residential and commercial sectors. 
Volume I. Executive summary. Final report. Cart, E.N. Jr.; Farmer, 
M.H.; Jahnig, C.E.; Lieberman, M.; Spooner, F.M. (Exxon Research 
and Engineering Co., Linden, NJ (USA). Government Research 
Lab.). Aug 1977. Contract C-CEQ-EQ6AC029. 33p. NTIS PC A03/ 
MF AOI. 

A study was carried out to assess the environmental and 
energy conservation potential for widespread use of coal in the 
residential and commercial sectors. The study was restricted to using 
coal in some form to supply space heat for the residential and 
commercial sectors. The study considered the environmental impact 
of increased use of coal using published emission factors. Energy 
utilization and economics were considered, as well as the institution- 
al factors associated with widespread use of coal. The technologies 
covered included direct use of coal in conventional furnaces or 
boilers, as well as fluid bed combustion, plus indirect use via coal- 
derived SNG, district heating, and electric heating (resistance or 
heat pump) based on coal-fired power plants. 


21321 (PB—281192) Evaluation of the feasibility for widespread 
introduction of coal into the residential and commercial sectors. 
Volume II. Technical section. Final report. Cart, E.N. Jr.; Farmer, 
M.H.,; Jahnig, C.E.; Lieberman, M.; Spooner, F.M. (Exxon Research 
and Engineering Co., Linden, NJ (USA). Government Research 
Lab.). Apr 1977. Contract C-CEQ-EQ6AC029. 369p. NTIS PC 
A16/MF A0Ol. 

A study was carried out to assess the environmental and 
energy conservation potential for widespread use of coal in the 
residential and commercial sectors. The study was restricted to using 
coal in some form to supply space heat for the residential and 
commercial sectors. The study considered the environmental impact 
of increased use of coal using published emission factors. Energy 

utilization and economics were considered, as well as the institution- 
al factors associated with widespread use of coal. The technologies 
covered included direct use of coal in conventional furnaces or 
boilers, as well as fluid bed combustion, plus indirect use via coal- 
derived SNG, district heating, and electric heating (resistance or 
heat pump) based on coal-fired power plants. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 21274, 21282 


21322 (CONF-781039—9) Characterization of multialkylated po- 
lycyclic aromatic hydrocarbons in energy-related materials. Griest, 
W.H.; Tomkins, B.A.; Epler, J.L.; Rao, T.K. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 26p. Dep. NTIS, 
PC A03/MF AOl. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

These initial studies of the composition and nature of multial- 
kylated PAHs from a coal-derived crude oil indicate that in some 
complex matrices, the multialkylated PAHs constitute a major por- 
tion of the PAH isolate. Their overall contribution to the mutageni- 





2222 ENERGY RESEARCH ABSTRACTS 


city of the PAH isolate appears to be substantial. Studies seeking to 
identify the bioactive constituents of complex energy-related materi- 
als should not overlook the potential importance of this class of 
PAHs. 


21323 (CONF-781150—6) Adequacy of current dosimetry tools 
for the coal conversion and oil shale industries. Campbell, J.E.; 
Porter, W.E. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on assessing the industrial hygiene monitor- 
ing needs for the coal conversion and oil shale industries; Upton, 
NY, USA (5 Nov 1978). 

The determination of personnel exposure to PNA’s in the 
breathing zone is essential. At present, the NIOSH-recommended 
method may not be completely acceptable, but it is the best method 
available. Much work is presently being conducted on developing 
more sensitive analytical techniques for determination of PNA’s. 
With the large errors that seem to be inherent in the sampling 
technique discussed, these more sensitive analytical methods may be 
of little value. The primary area of concern is the standardization 
and development of a good sampling technique to determine breath- 
ing zone, time-weighted average concentrations of potentially ex- 
posed workers in the coal conversion and shale oil industries. 


REGULATIONS 
REFER ALSO TO CITATION(S) 21256, 21276, 21279 


21324 (EPRI-FP—878) Impact of RCRA (PL 94-580) on utility 
solid wastes. Final report. Hart, F.C.; DeLaney, B.T. (Hart (Fred C.) 
Associates, Inc., New York (USA)). Aug 1978. 152p. Dep. NTIS, 
PC A08/MF AOI. 

The Resource Conservation and Recovery Act of 1976 
(RCRA) created a Federal and State regulatory authority over both 
solid and hazardous wastes. Most utility solid and liquid wastes fall 
under definitions in RCRA. The Technical Planning Study present- 
ed provides an initial data base on the range of potentially hazardous 
constituents in each solid waste stream. The data were assembled 
from both open and industry literature. The data show that almost 
all of the major solid waste streams contain measurable levels of 
compounds or elements for which limits have been set by either 
primary or secondary drinking water standards. In this report, the 
latest draft of Section 3001 regulations (dated March 24, 1978) was 
used to evaluate the various waste streams to determine which of 
those streams could be considered hazardous.The hazardous waste 
criteria have been divided into six categories: ignitable, reactive, 
infectious, corrosive, radioactive, and toxic. No evidence exists to 
suggest that any of the utility wastes streams are either ignitable or 
reactive. The major concern is with the toxic category which has 
the greatest potential applicability to the fossil fuel power plant 
waste streams, followed by the corrosive and radioactive criteria. 
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REFER ALSO TO CITATION(S) 23580, 23832 


21325 (LA-UR—78-2891) Statistical analysis of data from Outer 
Continental Shelf oil and gas leases. Progress report. Bruckner, L.A.; 
Johnson, M.M. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 7p. (CONF-781108—2). Dep. NTIS, PC 
A02/MF AOl. 

From 4. DOE statistical symposium; Albuquerque, NM, USA 
(1 Nov 1978). 

Since 1954 tracts on the Outer Continental Shelf (OCS) have 
been leased by the Federal Government to oil and gas companies for 
development. At the Second ERDA Statistical Symposium, Oak 
Ridge, Tennessee in October 1976, some problems related to the 
statistical analysis of the bidding and production data were dis- 
cussed. Progress relating to two problem areas discussed then is 
reported in studies of the probability distribution of the bids for an 
individual lease, and prediction of discovery of hydrocarbons from 
sale data. It is concluded that the number of bids on a lease is too 
small to distinguish among possible underlying probability distribu- 
tions. Concerning prediction of hydrocarbon discovery, it appears 
that for most sales about 70% correct classification is obtained when 
the sale data is used as the training set. When the derived discrimi- 
nant function is applied to another sale, the prediction is poor. (JRD) 


21326 (RAND/R—2284-CIA) Giant oil fields and world oil 
resources, Nehring, R. (RAND Corp., Santa Monica, CA (USA)). 
Jun 1978. 180p. Rand Corp., Santa Monica, CA. 


ERA VOL. 4, NO. 9 


Expectations about future oil availability and ultimate con- 
ventional world oil resources play a major role in shaping energy 
policy proposals. However, considerable disagreement exists both 
about oil availability and ultimately recoverable conventional world 
oil resources, hampering efforts to reach agreement on energy 
policies. The absence of consensus is the result both of several 
economic, technical, and geologic uncertainties that cannot be cur- 
rently resolved and of a failure to exploit existing public information 
about world oil resources. Data and information are presented 
designed to narrow the debate to the inescapable range of uncertain- 
ty and to assess the conventional known and prospective recoverable 
oil resources of the world primarily by describing and analyzing the 
giant oil fields of the world. Because these fields, usually defined as 
those with an ultimate recovery of 500 million barrels or more, 
contain more than 75% of the known recoverable oil resources of 
the world, a comprehensive examination of them provides an effi- 
cient means of assessing world oil resources. The giant fields of the 
world are listed and the means used to identify them and determine 
their size are described. Several aspects of the worldwide distribu- 
tion of known recoverable oil resources are discussed, focusing on 
the role of giant fields in each type of distribution. The pattern of 
discoveries of giant fields since petroleum exploration began is 
described and the range of ultimately recoverable conventional 
world oil resources is estimated. 


21327 Analytical chemistry of petroleum hydrocarbons in the 
marine/aquatic environment. Octane in the 1980's. Gould, J.R. (ed.). 
Washington, DC; American Chemical Society (1978). 419p. (CONF- 
780305—P3; CONF-780902—P3). Phillips Petroleum Co., Bartles- 
ville, OK. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Papers were presented at the symposium on hydrocarbons in 
the marine/aquatic environment, octane in the 1980's, oil recovery, 
and production and use of light olefins. Thirty-six of the papers were 
processed separately. (JRD) 


RESERVES 


21328 (BNL—S50782, pp 99-103) Problems with resource esti- 
mates. Attanasi, E.; Root, D. (U.S. Geological Survey, Reston, VA). 
1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


Uncertainties in proven reserves (known economic re- 
sources), economic undiscovered resources, and known subecono- 
mic sources are pointed out. In the U.S., the sequence of discovery 
rate drop, proved reserves stabilization, and drop in production took 
place and may very well occur abroad. (DLC) 


21329 (DOE/EIA—0103/9) Re-examination of undiscovered oil 
resources in the United States. Uri, N.D. (Department of Energy, 
Washington, DC (USA). Energy Information Administration). Dec 
1978. 24p. Dep. NTIS, PC A02/MF AO1. 

An analysis is presented directed at re-evaluating the earlier 
work of M. K. Hubbert in an effort to more objectively determine an 
estimate of total producible oil in the United States. The results 
suggest that approximately 198 billion barrels are ultimately recover- 
able and producible of which 113.8 billion barrels have been pro- 
duced through the end of 1977. 


21330 Distribution of oil and gas fields in the shelves of south- 
eastern Asia and Australia. Kuznetsov, Yu. Ya.; Levin, L.E.; Baibula- 
tova, Z.K.; Zorina, Yu.G.; Velichko, M.E.; Rodnikova, R.D. Geol. 
Nefti Gaza; No. 6, 62-68(Jun 1977). (In Russian). 

An examination is made of the most important structural, 
lithological-facial and stratigraphic characteristics of the distribution 
of oil and gas fields identified in the shelves of southeastern Asia and 
Australia. The density of the investigated reserves and forecastable 
geological hydrocarbon reserves are determined in accordance with 
formation characteristics. 5 figures, 4 references. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 24427. 24429, 24435, 24723 


21331 (BETC/RI—78/8) Apparatus for rapid and precise sur- 
face area measurements of unconsolidated geologic materials. Ray, 
R.M.; Wesson, T.C. (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Jul 1978. 18p. Dep. 
NTIS, PC A02/MF AOl. 

Personnel at the Bartlesville (Okla.) Energy Research Center 
of the U.S. Department of Energy have designed, built, and evaluat- 
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ed an instrument to measure the surface areas of unconsolidated 
geologic samples. This instrument uses a thermal conductivity detec- 
tor to measure the amounts of nitrogen adsorbed at liquid nitrogen 
temperatures on the surface of the test sample. The Brunauer, 
Emmett, and Teller (BET) equation is used to calculate the surface 
area of the test sample. In analyzing unconsolidated soil samples, the 
instrument displayed a precision of about 2.2% for single point BET 
determinations and 5% for 2-point volumetric BET determinations. 
Overall accuracy in analyzing soil samples was calculated to be 
within 6%. A single operator performed a maximum of 15 two-point 
analyses for a total of 30 tests in an 8-hour day and had a long term 
average of 10 samples per 8-hour day for 562 samples tested. 


21332 (BETC/RI—78/18) Critical laboratory and field evalua- 
tion of selected surface prospecting techniques for locating oil and 
natural gas. Heemstra, R.J.; Ray, R.M.; Wesson, T.C.; Abrams, J.R.; 
Moore, G.A. (Department of Energy, Bartlesville, OK (USA). Bar- 
tlesville Energy Technology Center). Jan 1979. 90p. Dep. NTIS, PC 
A05/MF AOi. 

The theoretical basis for the radiation HALO method in 
geochemical exploration for oil and gas is largely unproven but has 
been covered extensively in the literature. An evaluation of the 
method was conducted by direct field examination of some of the 
variables. The variables chosen were surface radiometry, magneto- 
metry, gravity, and near-surface soil sampling. The radiometry in- 
cluded measurements of potassium-40, thallium-208, and bismuth- 
214. The near-surface soil samples were analyzed for light hydrocar- 
bon gases through C-4, pH, conductivity, surface area, and moisture. 
Statistical evaluation and comparisons of these variables were made 
by computer from their data bases. High correlations between varia- 
bles were confirmed by comparisons of contour maps on transparent 
overlays. The highest positive correlations were between the five 
normal gases over the entire eighteen-section map. A distinct rela- 
tionship was found between conductivity, pH, and the five normal 
gases. The role of field topography was also found to be significant. 
No relationship between the hydrocarbon and radiometric anomalies 
could be found. Radiometric patterns were heavily influenced, how- 
ever, by the topographic features. 


21333 (BMFT-FB-M—77-01) Conceptual design of a floating 
drilling unit for oil and gas exploration in greater waterdepth. Meyer- 
Detring, D. (Preussag A.G. Erdoel und Erdgas, Hannover (Ger- 
many, F.R.)). Jan 1977. 34p. (In German). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

A group of German industrial firms has examined the feasibil- 
ity of exploration drilling and production of hydrocarbons from 
waterdepths up to 2000 m. Starting from the requirements a floating 
drilling unit for these waterdepths would have to meet, technical 
solutions for the systems and its components have been developed in 
a one year’s conceptual study. Three basic types of floating plat- 
forms were developed: semisubmersible, drill ship, and the newly 
developed concept of a disconnectable riser carrier. The semisub- 
mersible has a dynamic positioning system. Special emphasis in its 
design was put on a simple manufacturing process. The dynamically 
positioned drill ship has been designed in two versions which differ 
with respect to the propulsion system. The extraordinary high cost 
of uncoupling and pulling (and subsequently setting) a 2000 m riser 
with buoyancy material in heavy weather have led to the concept of 
a disconnectable riser carrier. This is a floating, dynamically posi- 
tioned unit equipped with riser tensioners, winches, and mud circu- 
lating system. During normal drilling operations the riser carrier is 
part of its mother unit. When sufficiently exact positioning of the 
mother unit is no longer possible the riser carrier will be disconnect- 
ed and coupled to the mother unit again when weather conditions 
permit to resume drilling operations. 


21334 (EPRI-EA—788) Estimation methodology for energy 
supply from natural resources. Final report. Hnyilicza, E. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Energy Lab.). Nov 1978. 
429p. Dep. NTIS, PC A19/MF A0Ol1. 

The objective of this project was to explore the feasibility of 
developing improved methodologies for the estimation of reserves 
and forecasting of long-term supply of sub-soil energy resources. A 
review of the literature on modeling methodologies for energy 
supply from natural resources revealed that, whereas the exploitation 
of a mineral resource involves a sequence of interdependent inter- 
temporal choices in an uncertain environment, existing techniques 
are based on the comparative statics method of the economic calcu- 
lus and therefore neglect the existence of dynamics and uncertainty. 
Furthermore, existing theoretical models of exhaustible resources 
which incorporate the hypothesis of inter-temporal optimization 
usually involve highly stylized abstractions with negligible empirical 
content. We conclude that the development of improved tools for 
energy supply forecasting necessitates the achievement of a synthesis 
between the conceptual strengths of the economic theory of exhaust- 
ible resources and the relevance and realism of empirically-based 
methodologies of model-building. The application of the principles 
of systems science, so as to judiciously incorporate the geological, 
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technological and behavioral determinants of resource expolitation, 
constitutes the most promising avenue toward achieving the above 
synthesis. We present in the body of this report, two prototype 
models which serve to illustrate the potentialities of our methodolo- 
gy: they address the exploration and production of petroleum at the 
field and industry levels, respectively. The use of the dynamic 
optimization hypothesis facilities the analysis ofinter-temporal trade- 
offs underlying resource supply. 


21335 (MERC/SP—77/5, pp 620-633) Conodont color alter- 
ation, an organo-mineral metamorphic index, and its application to 
Appalachian basin geology. Harris, A.G. (Geological Survey, Laurel, 
MD). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Condonts are apatitic marine microfossils of Cambrian 
through Triassic age. During incipient metamorphism (50° to 300°C) 
they change color from pale yellow to brown to black due to 
carbon-fixing within the trace amount of organic matter in their 
skeletons. As thermal metamorphism continues (300° to 550°C), 
conodonts change from black to gray to white to crystal clear as a 
result of carbon loss, release of water of crystallization, and recrys- 
tallization. The conodont color alteration technique provides a 
unique link between mineral and organic indexing of thermal meta- 
morphism and is best suited for carbonate rocks. Conodont color 
alteration index (CAI) isograd maps for three stratigraphic intervals 
in the Appalachian basin show: (1) The alteration is directly related 
to the depth and duration of burial and the geothermal gradient. (2) 
Tectonics affect color alteration only where folding and faulting act 
to significantly increase depth of burial. (3) Isograds and overburden 
isopachs are conformable throughout most of the northern half and 
in the western part of the southern Appalachian basin. (4) South of 
central Virginia, isograds are disrupted and irregular. (5) Basin 
restoration using conodont CAI isograds indicates a maximum shor- 
tening in northeast Tennessee of about 115 miles (185 km). (6) The 
CAI 2 isograd (= brown conodonts) for each stratigraphic interval 
lies near the eastern limit of oil production for that interval. (7) Gas 
production is less related to isograds and depends mostly on primary 
and (or) secondary porosity and permeability. 8 figures, 1 table. 


21336 (USGS-OFR—78-70D) Basic data for the geochemical 
evaluation of National Petroleum Reserve, Alaska. Theobald, P.K.; 
Barton, H.N. (Geological Survey, Reston, VA (USA)). 1978. 101p. 
Geological Survey, Reston, VA. 

Portions of document are illegible. 

A geochemical reconnaissance study was undertaken in the 
northern parts of the Misheguk Mountains and Howard Pass quad- 
rangle, Alaska, during the summer of 1977 to aid in the evaluation of 
the mineral-resource potential of the National Petroleum Reserve, 
Alaska (NPRA). Results of the first phase of this study--the planning 
and data acquisition phase are presented. The choice of samples, 
sampling plan, sample collection, location of samples, preparation of 
samples, and raw analytical results are included. 


21337 Determination of remanent magnetization of an earth for- 
mation penetrated by a borehole using a magnetometer followed by 
processing of data including micropulsation data. Messner, H.D. (to 
Chevron Research Co.). US Patent 4,129,821. 12 Dec 1978. Filed 
date 5 Sep 1974. 12p. 

The remanent magnetization of an earth formation penetrated 
by a borehole is accurately indicated even in the presence of high 
solar and atmospheric disturbance affecting the earth's normal field. 
A highly sensitive magnetometer is positioned within the borehole in 
a direction S at a plurality of logging stations within the borehole. 
Although at each station the response measured includes contribu- 
tions other than that associated with the remanent magnetization of 
the formation, such other components can be easily isolated and 
removed from the measured response of each logging station, such 
removal processes including accounting for changes in the earth's 
normal field waveform (micropulsation effects) using waveform 
migration techniques as provided by a properly programmed digital 
computer. 


21338 Main points of the thermohydrogeochemical development 
of the oil-bearing deposits of the Pripyat depression. Makhnach, A.A. 
(Inst. of Geochemistry and Geophysics, Minsk, BSSR). Doki. Akad. 
Nauk BSSR; 22: No. 10, 936-939(Oct 1978). (In Russian). 

Similarity of the thermohydrogeochemical development of 
intersaliferous and undersaliferous deposits of the Pripyat Depression 
as a reason of the formation of brines of similar composition and the 
same catagenic mineral sequence is discussed. 


21339 Recent advances in the determination of petroleum hydro- 
carbons in zooplankton and macrofauna, Warner, J.S.; Riggin, R.M.; 
Graffeo, A.P. (Battelle Columbus Labs., OH). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 835-844(Aug 1978). (CONF- 
780902—P3). 
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From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Major analytical problems in the determination of aromatic 
petroleum hydrocarbons in marine organism are considered includ- 
ing interference from biogenic hydrocarbons, inadequate detection 
limits using small samples, and losses of volatile aromatic hydrocar- 
bons. It is concluded that gas chromatographic (GC) analysis using a 
nonspecific detector (FID) is not very useful for the determination 
of very low levels (0.01 ug/g) of aromatic petroleum hydrocarbons 
in macrofauna and zooplankton samples because of interfering bio- 
genic olefins. The interference problem can be overcome by GC-MS 
analysis with specificity provided by selected ion scanning or by 
high performance liquid chromatography (HPLC) analysis using a 
fluorescence detector which selectively detects the polynuclear aro- 
matic hydrocarbons. The interference problem can also be overcome 
by using gel permeation chromatography to remove the interfer- 
ences prior to GC analysis. A purge and trap technique can be very 
ueful for determining low levels of light aromatic hydrocarbons, 
benzene to dimethylnaphthalenes, in small samples (< 1g) of macro- 
fauna or zooplankton. 


21340 Geothermal gradients in the southern Nigeria Basin. Av- 
bovbo, A.A. (Univ of Calabar, Niger). Bull. Can. Pet. Geol.; 26: No. 
2, 268-274(Jun 1978). 

Subsurface temperatures from the Southern Nigeria Basin 
obtained from the Nigerian Federal Ministry of Petroleum Re- 
sources were used in the determination of subsurface temperature 
gradients. Temperature measurements made with maximum record- 
ing thermometers were obtained from electric logs and production 
data. Fields without production temperature data had their tempera- 
tures corrected to true subsurface temperatures, using a 22 percent 
correction factor. Temperature gradients in the Niger Delta range 
from 1.20 to 3.00°F/100 ft (31 m) based on an average surface 
temperature intercept of 74°F. 17 refs. 


21341 Significance of petroleum resource estimates and their 
relation to exploration. Barss, D.L. (BP Explor Can Ltd, Calgary, 
Alberta). Bull. Can. Pet. Geol.; 26: No. 2, 275-291(Jun 1978). 

This review of the significance and application of petroleum 
resource data highlights a dilemma. On the one hand, these data are 
useful to the resource companies in their continuing search for 
undiscovered resources. Industry has in the past worked within a 
wide range of potential-resource estimates. On the other hand, use of 
the data in deciding on an economic, and strategic resource policy, 
and other matters, must recognize the limitations imposed by the 
inherent uncertainty in resource estimates. The primary concern 
should be in narrowing the range in potential by identifying 
Canada’s conventional petroleum reserves. In order to do this a 
great deal more drilling, accompanied by a strong government/ 
industry/university research and technological effort, will be re- 
quired. 28 refs. 


21342 Interpretation of the pressure diagram from stratum test- 
ing with consideration of the effect of gas release. Lapshin, P.S.; 
Shamsina, R.N.; Nafikova, R.Kh.; Gorodnichina, G.G. Neft. Khoz.; 
No. 2, 7-9(Feb 1978). (In Russian). 

A method, which does not have the deficiencies of the usual 
methods, is given for deriving formation parameters from influx 
curves and pressure reduction curves. Full consideration is given to 
the effect of gas release. (JSR) 


21343 Conditions for the deposition of petroleum in deposits of 
the USSR. Trebin, G.F. Neft. Khoz.; No. 2, 28-31(Feb 1978). (In 
Russian). 

Data on the deposit depth, pressure, and temperature were 
compiled and analyzed for more than 1070 petroleum deposits in the 
USSR and for some deposits abroad. Histograms were constructed 
and showed that more than 50% of the deposits are at depths from 
1270 to 2230 m. The formation pressure varies from 127 to 244 kgf/ 
cm? in 50% of the deposits and the temperature from 30 to 66°C. 
Correlations were also made from the formation temperature and the 
formation depth, which can be of value in selecting promising 
exploration regions in the USSR. (JSR) 


21344 Distribution features of trace organic matter in oil and gas 
accumulation zones of the Irkutsk Basin. Odintsova, T.V.; Komar- 
ova, N.I.; Buddo, L.A. Geol. Nefti Gaza; No. 6, 6-12(Jun 1977). (In 
Russian). 

The basic features of the bituminous component of organic 
matter in rock of the subsaline terrigenous complex (sandstones) and 
suprasaline halogen-carbonate complex (carbonates of the Osinskii 
horizon) were identified on the basis of data from petrographic and 
luminescence-bitumenological studies. 1 table, 1 figure, 4 references. 


21345 Ways of improving the efficiency of seismic survey oper- 
ations in the southern regions of the Siberian Platform. Mandel’baum, 
M.M.; Shamal’, A.I.; Bernshtein, G.L.; Pompik, V.I.; Kholin, B.N.; 
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Karapetov, K.K. Geol. Nefti Gaza; No. 6, 13-18Jun 1977). (In 
Russian). 

An examination is made of methodological problems in in- 
creasing the reliability of seismic-survey constructs and the degree of 
the information they yield. A reliable tracking of a layer’s horizons 
and locating disjunctive disturbances are assured by a broad combi- 
nation of methods of processing observation data with repeated 
coverage (reflected horizon method, controlled directional recep- 
tion, D-conversion). The combination of seismic survey and electro- 
survey is particularly valuable for the direct identification of petro- 
leum and gas deposits. 5 figures. 


21346 Status of geosurvey operetions of the Glavtyumenneftegaz 
main oil and gas association of Tyumen in the oil-producing regions of 
western Siberia and recommendations for improving their quality and 
efficiency in the light of the decisions of the 25th CPSU Congress. 
Fain, Yu.B.; Ishaev, U.G.; Efremov, E.P. Geol. Nefti Gaza; No. 6, 
19-21(Jun 1977). (in Russian). 

An examination is made of the studies completed and recom- 
mendations are made for areas and methodology for further oper- 
ations in the oil-producing regions of western Siberia that will 
provide greater quality and efficiency in the light of the decisions of 
the 25th CPSU Congress. 


21347 Correlation of pay seams of the lower Cretacean in the 
Central Ob’ oil-gas area. Onishchuk, T.M.; Naumov, A.L.; Veksler, 
L.A. Geol. Nefti Gaza; No. 6, 32-37(Jun 1977). (In Russian). 

The distinct non-synchronous nature of pay layers of the 
Surgurt and Lower Vartov anticlines was established on the basis of 
identified formation characteristics of Valanzhin pay shelf beds in 
the Central Ob’ area and by the use of methods for reconstructing 
the time relief of the ocean bottom. An entire series of regional zones 
was found where pay horizons were replaced by clay varieties. 4 
figures, 10 references. 


21348 Certain features in the lithogenesis and formation of rock- 
reservoirs of Devonian Age in the Pripyat trough. Demidovich, L.A. 
Geol. Nefti Gaza; No. 6, 41-44(Jun 1977). (In Russian). 

An examination is made of lithogenetic characteristics, zones 
of abnormally high collector properties are identified, and the forma- 
tion time of reservoirs and oil deposits in Devonian layers of the 
Pripyat trough are established on the basis of studying the reflective 
capability of vitrinite, reservoir parameters and post-sedimentation 
processes. 2 tables, 1 figure, 5 references. 


21349 Reservoirs of the Valanzhin deposits in the northeastern 
Caucasus. Smol’yaninova, K.I.; Danilenko, T.A. Geol. Nefti Gaza; 
No. 6, 44-48(Jun 1977). (In Russian). 

An examination is made of features in the lithological compo- 
sition and geological structure of Valanzhin deposits in the northeas- 
tern Causasus. A description is given of the manner of changes in the 
widths and lithological composition of rock of this layer. Data are 
presented on the structure and type of reservoirs as well as on 
factors influencing the reservoir properties of Valanzhin rock. 1 
table, 2 figures. 


21350 Oil and gas content of upper Cretaceous fractured deposits 
in northwest Crimea. Bondarenko, V.G.; Kovalenko, R.A. Geol. 
Nefti Gaza; No. 6, 48-53(Jun 1977). (In Russian). 

An examination is made of the effect that various factors have 
on the fractured nature of carbonate rock as illustrated by upper 
Cretacean deposits in the northwestern section of the Crimea plains. 
The greatest effects were found to be exerted by the substance 
composition of the rock, and the clay and silicon material admix- 
tures. The fractured nature of the rock increases near ruptures. The 
absence of a reliable cover does not bode well for discovering new 
deposits although direct indicators of oi] and gas content and com- 
pleted studies do indicate the potential of this complex. 2 figures, 6 
references. 


21351 Effect of water pressure systems on the distribution of 
petroleum deposits. Chistovskii, A.I.; Chikin, N.N. Geol. Nefti Gaza; 
No. 6, 53-57(Jun 1977). (In Russian). 

An examination is made of the interaction of petroleum 
deposits in the process of exploitation. The pressure gradients which 
emerge under the influence of operational processes in a distant 
contour zone (1 - 1.3 kgs/cm?) in the Kuibyshev Volga area do not 
lead to a noticeable shift in the deposits and oil flow from one 
deposit to another. This is explained by the insufficient migration 
velocities and by the time required by the process. | table, 3 figures. 
7 references. 


21352 Prospects of using an information-measuring system for 
studying oil and gas wells. Molchanoc, A.A.; Pomerants, L.I.; Sokh- 
ranov, N.N. Geol. Nefti Gaza; No. 6, 57-62(Jun 1977). (In Russian). 

An analysis is made of the status of well research. The use of 
informational-measurement systems for studying wells during the 
drilling process was shown to be one of the basic ways of improving 
the geological effectiveness of exploratory drilling. Such a system 
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can be used for solving new operational forecasting problems both 
for oil and gas-bearing seams prior to their drilling and for zones of 
abnormally high seam pressure. 


21353 Gas and oil potential of the southeastern part of northern 
Sakhalin. Vladimirov, A.S.; Kharakhinov, V.V.; Kononov, V.E.; 
Zharkov, V.N.; Tronov, Yu.A. Geol. Nefti Gaza: No. 1, 11-16(Jan 
1977). (In Russian). 

New data are presented on the stratigraphy, tectonics and oil 
content of the southeastern portion of northern Sakhalin. The basic 
gas and oil potential is associated with deposits of the Dagin suite. 
There was found to be no correlation between the structural frame- 
work of the Dagin and Okobykai deposits. A complex of geological 
survey operations is proposed for evaluating the commercial oil and 
gas potential of the area under study. 2 figures. 


21354 Ways of improving the efficiency of geological survey 
operations in the Northwest Causasus. Pererva, V.M.; Kondrat’ev, 
1.A. Geol. Nefti Gaza; No. 1, 17-20(Jan 1977). (In Russian). 

An evaluation is given of the oil and gas potential of Mesozo- 
ic deposits in the northwest Caucasus. An examination is made of the 
causes for the absence of commercial oil and gas deposits in this 
region. The combination of parametric drilling and seismic methods 
is recommended in order to accelerate testing and the introduction 
of the latest modifications in seismc survey. This in turn will provide 
for a qualitative and reliable preparation of structures for explorato- 
ry drilling and raise the efficiency of geological exploratory oper- 
ations. i figure. 


21355 Geological structure and oil-gas potential of cretaceous 
layers of the Taman Peninsula and Southern Portion of the Azov Sea. 
Baidov, F.K.; D’yakonov, A.I.; Korneev, V.I.; Kripinevich, V.L.; 
Sidorenko, S.F. Geol. Nefti Gaza; No. 1, 25-29(Jan 1977). (In Rus- 
sian). 

Materials are presented on the structure of the sub-Diapyrov 
(Cretacean-Paleogene) complex of Tamania according to reflected 
wave and deep drilling data in the Fontalov sector. A description is 
given of lower Cretaceous deposits. The supramaikop (Neogene) 
and Cretaceous-Paleogene structural levels are different in the Meso- 
zoic--Cenozoic layer. A northern Taman zone was identified in the 
northern section of the Taman peninsula in whose Mesozoic com- 
plex there are presumed to be large local upheavals which include 
commercial oil and gas accumulations. The nature of the connection 
between Tamania and Gorny Crimea is discussed. 3 figures. 


21356 Methods for predicting buried low-amplitude upheavals of 
the Dnepr-Don basin. Lebed, V.P.; Shevchenko, A.F. Geol. Nefti 
Gaza; No. 1, 39-41(Jan 1977). (In Russian). 

The detection of buried low-amplitude upheavals in the 
Dnepr-Don basin is one of the most promising techniques in petro- 
leum and gas exploration. However, the detection of these upheavals 
is an extremely difficult task. Two methods are proposed for identi- 
fying buried Paleozoic low-amplitude upheavals. The first entails a 
study of the intensity in the formation of structural forms, and the 
second is connected with the construction of special alignment maps 
of regional slopes on which semi-closed structural forms have been 
developed. 2 figures. 


21357 Geological structural features and potential oil content of 
subsaline deposits of the Devonian and Carboniferous in the Pripyat 
trough. Salazhev, V.M.; Kartashev, V.F.; Moskvich, V.A.; 
Kotel’nikov, I.E. Geol. Nefti Gaza; No. 1, 42-47(Jan 1977). (In 
Russian). 

A fundamentally new direction for exploratory oil survey 
operations are proposed on the basis of an analysis of new geological 
data on the subsaline Devonian and Carboniferous deposits. Explora- 
tion for oil deposits should be conducted in the aradical anticline 
structures of the suprasaline complex that are found in the inter- 
saline boss sectors. The theoretical substantiation for the possibility 
of finding such a type of structure is confirmed by data on the 
Bazhenov suprasaline anticline. 3 figures. 


21358 Isotopic study of the oil deposit formation in the Pripyat 
trough. Alekseev, F.A.; Krylova, T.A.; Laput, V.A.; Semyachko, 
R.Ya. Geol. Nefti Gaza; No. 1, 47-54(Jan 1977). (In Russian). 

An examination is made of the isotope composition of petro- 
leum hydrocarbons in Devonian deposits of the Pripyat trough. The 
data collected make it possible to conclude that oil formation in the 
subsaline and intersaline layers is independent and to examine the 
formation characteristics of oil and gas in the Rechnitskii field. Ways 
are indicated for using the isotope composition of carbon in residual 
organic matter for explaining the nature of organic matter precedent 
to oil and gas formation. 3 tables, 5 figures, 10 references. 


21359 Hydrogeological preconditions of oil and gas potential in 
Devonian layers of the southeastern part of the Pripyat trough. 
Gerasimov, V.G.; Zhoigo, V.G. Geol. Nefti Gaza; No. 1, 54-58(Jan 
1977). (In Russian). 
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An analysis is made of the hydrodynamic and hydrogeoche- 
mical conditions of the southeastern part of the Pripyat trough. The 
formation of chemical composition characteristics of underground 
waters in marginal structures is associated with molecular-diffusion 
desalinization. Estimates of the oil and gas potential of the area are 
made on the basis of hydrogeological data. 1 table, 1 figure, 8 
references. 


21360 Study of carbonate reservoirs by industrial geophysical 
methods in Belorussian fields. Abdukhalikov, Ya.N.; Zlatopol’skii, 
S.S.; Demidova, T.G.; Shayakhmetov, F.Sh. Geol. Nefti Gaza; No. 1, 
70-77(Jan 1977). (In Russian). 

An analysis is made of various methods of identifying reser- 
voirs in Belorussian field layers and of evaluating their saturation 
according to data from geophysical studies of wells. Criteria were 
subsequently obtained for identifying and determining the applicabil- 
ity of each of the recommended methods. 3 figures, 3 references. 


21361 Methodology in exploratory-survey operations within the 
eastern Kuban Depression and its northern margin. Pogosov, R.A. 
Geol. Nefti Gaza; No. 1, 20-24(Jan 1977). (In Russian). 

A characteristic non-coincidence was established for the anti- 
clines of prospective horizons. Methods are given for evaluating the 
magnitude of non-coincidence, both analytically and graphically, 
and this factor’s relationship to the method of introducing explorato- 
ry operations is demonstrated. 3 figures, 4 references. 


21362 Fluid identification plot. Bateman, R.M. (Amoco Interna- 
tional Oil Co., Tulsa, OK). pp 16p, Section C of Transactions of the 
SPWLA eighteenth annual logging symposium. Houston, TX; Soci- 
ety of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

A method of using Sonic, Neutron and Density logs to 
indicate the presence of gas and light hydrocarbons in sands and 
shaly sands is described. Two functions derived from basic porosity 
data, the Apparent Fluid Density and the Apparent Fluid Travel 
Time can be crossplotted on a Fluid Identification Plot (FID Plot) 
or overlaid as curves to give a better visual indication of gas than 
any single pair of conventional porosity overlays. The derived 
functions have applications for determining the hydrocarbon density 
and also the Sonic Compaction Factor, “Cp”. The method is equally 
applicable to point-by-point hand calculations or to computer or 
programmable pocket calculator handling. 


21363 Interpreting Silurian Niagaran reefs in the Michigan 
Basin. Labo, J.A. pp 13p, Section I of Transactions of the SPWLA 
eighteenth annual logging symposium. Houston, TX; Society of 
Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Productive Michigan Basin reefs were discovered in 1889 by 
random drilling. The pinnacle reef trend became active in southwest- 
ern Ontario in 1947, expanding to southeastern Michigan in 1952. 
The current exploration play began in northern Lower Michigan in 
1969, and soon after in southern Michigan. Michigan reef log inter- 
pretation is highly dependent on empirically derived methods, as 
conventional charts do not adequately cover saturated sodium aide. 
ride salt muds and hypersaline formation waters. Hypersaline is 
defined as salinity much greater than 260,000 ppM total salt burden 
at 25°C. The higher burdens in Michigan are a result of significant 
amounts of calcium chloride along with sodium chloride salts. As 
both the density and neutron logs are affected by hypersaline condi- 
tions, a FDC-CNL cross plot chart with a rho /sub f/ of 1.20 gm/cc. 
was constructed. The proper solution of Archie's water saturation 
equation requires an m value substantially greater than 2.0. Empiri- 
cal studies lead to the Niagaran reef "variable m” exponent used in 
"Quick S/sub w/" charts. 


21364 Some considerations about the possible use of the param- 
eters a and m as a formation evaluation tool through well logs. Gomez- 
Rivero, O. pp 24p, Section J of Transactions of the SPWLA 
eighteenth annual logging symposium. Houston, TX; Society of 
Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

In a previous work, a relation was found to exist between the 
petrophysical parameters of economic importance, a and m, in 
expressions relating the formation factor with porosity: F = a/O/ 
sup m/. In the same reference work a method was established for 
calculating the cementation exponent m and coefficient a, and some 
other possible uses of both computed parameters were visualized for 
formation evaluation by well logs, besides their common known use. 
Up to now, the cementation exponent is practically used only as a 
parameter of equations, except in very few cases; the same is true 
also for coefficient a, which has received scarce attention from 
specialists. The study here presented aims to a new use, not given 
before to cementation exponent and coefficient a. Their situation has 
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now been changed from quantities which one has to determine or 
assume, to values that can be computed with fair accuracy by well 
logs and handled as an additional interpretation tool, — with 
all other information normally supplied by computed logs. Some 
theoretical porous system models are analyzed which may assist in 
interpreting the final results of well logs. It is concluded that the 
computed log of m or a can be used for detecting permeable zones. 
The method involves calculation of connate water saturation and is 
applicable to clean or shaly formations. Therefore, m or a curve can 
be very much useful for decisions on well completions. The study is 
illustrated with practical field examples. 


21365 Reservoir evaluation of fractured Cretaceous carbonates in 
South Texas. Beck, J. (Schlumberger Well Services, Pleasanton, 
TX); Schultz, A.; Fitzgerald, D. pp 25p, Section M of Transactions 
of the SPWLA eighteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Many methods have been used to identify natural fracture 
systems occurring in production reservoirs. These methods have 
provided only limited capability for determining the extent and 
producibility of fractures. However, with the present increased 
interest in fractured reservoirs, a better method of evaluation is 
needed. This paper discusses one potential method, the Fracture 
Identification Log. After a review of some of the earlier methods 
used to identify fractures, this paper will evaluate the Fracture 
Identification Log method by comparisons with core analyses and 
production. The initial results are encouraging and have shown this 
presentation to be a useful technique for evaluating natural fractures. 


21366 Detailed hydrocarbon logs enhance formation evaluation. 
McAdams, J.B.; Mercer, R.F. pp 12p, Section O of Transactions of 
the SPWLA eighteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

When presented on the conventional API wireline log format, 
calibrated hydrocarbon well logging data can be readily integrated 
into the formation evaluation process. Direct indications of hydro- 
carbon accumulations often provide vital qualification of wireline 
log interpretation. Selection of test intervals and positioning of 
perforations can be accomplished most effectively through synergis- 
tic use of the Detailed Hydrocarbon Log and the wireline log suite. 


With this paper, the authors introduce a new concept of detailed 
hydrocarbon logging to those involved in formation evaluation work 


throughout the petroleum industry. Further, instructions are given 
to demonstrate how one can prepare such detailed logs from raw 
data, so that the resulting log will closely resemble in format and 
significance any of the conventional wireline log traces. 


21367 Permeability from well logs Shaybah Field, Saudi Arabia. 
Brown, A.; Husseini, S. pp 22p, Section Q of Transactions of the 
SPWLA eighteenth annual logging symposium. Houston, TX; Soci- 
ety of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Methods of determining permeability from well logs are 
reviewed. A case history is presented showing how an optimum 
empirical relationship to predict permeability can be developed for a 
particular formation and area. Data are from a carbonate reservoir of 
Lower Cretaceous age in Shaybah field, Saudia Arabia. The opti- 
mum permeability (K) prediction relationship for Shaybah field 
includes a term for capillary pressure (P/sub c/) in addition to water 
saturation (S/sub w/) and porosity (O). Use of this equation is not 
restricted to intervals of ‘irreducible’ water satuation. 


21368 Well log analysis in the Austin Chalk trend. Bishop, W.D.; 
DeVries, M.R.; Fertl, W.H. (Dresser Atlas, Houston, TX). pp 12p, 
Section W of Transactions of the SPWLA eighteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log Ana- 
lysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

A newly developed well log analysis technique provides 
detailed information on (1) total and secondary porosity, (2) reser- 
voir shaliness, (3) reservoir fluid saturation and fluid density, (4) 
invasion profile, and (5) cumulative porosity-feet and hydrocarbon- 
feet. The basic data is obtained with a total of only two logging trips 
in open hole, specifically the Induction Electrolog—Borehole Com- 
pensated Acoustilog (all run on one trip into the hole), and the 
Gamma Ray—Dual Detector Neutron Lifetime Log. This new 
reservoir analysis has been incorporated as part of Dresser Atlas’ 
computerized EPILOG system for converting log measurments to 
reservoir parameters which can be easily evaluated. Resulting com- 
puterized well log analysis assists in engineering and managerial 
decisions whether or not to run casing and which intervals should be 
selectively perforated, tested and/or stimulated. As of Februrary 
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1977, this recently developed technique has successfully predicted 
well performance in over 70 boreholes, drilled by various operators 
in several Texas Counties. Several field cases illustrate these new 
interpretation concepts, incluing subsequent well testing results, for 
the Austin Chalk, Eagleford Shale, and Buda Lime. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 21495, 21922, 24090 


21369 (BETC/RI—78/19) North Stanley Polymer Demonstra- 
tion Project. Third annual and final report. (Kewanee Oil Co., 
Shidler, OK (USA)). Aug 1978. Contract EX-76-C-03-1805. 92p. 
Dep. NTIS, PC A05/MF AO1. 

The North Stanley Polymer Enhanced Water Flood Project 
in Osage County OK, was a joint venture between Kewanee Oil 
Company and the Department of Energy (Energy Technology 
Branch). The contract, identified as Contract Number ET-76-C-03- 
1805 was begun in July 1975 and concluded in August 1978. Poly- 
mer injection was concluded in June 1977 after a 17.3% pore volume 
slug of polymer had been injected. This was then followed by a 
4.8% pore volume slug of freshwater. In October 1977, sufficient 
freshwater had been injected to prevent saltwater degradation of the 
polymer, and the injection system was converted to produced water 
reinjection. The North Stanley production response started two 
months after beginning polymer injection, so it appears that a large 
portion of the tertiary oil was due to the proprietary Channelblock 
treatments performed at the onset of polymer injection. These treat- 
ments were primarily used to correct injection profile problems and 
to reduce high-volume injection wells, but it is suspected that 
significant redistribution of flow occurred from their treatments. 
This redistribution of flow was responsible for the quick oil response 
rather than oil banking in front of the polymer slug. Sequential 
injection of polymer was probably beneficial, but perhaps a larger 
and more prolonged response would have been realized if more 
polymer had been used in conjunction with a cross-linking com- 
pound, such as sodium dichromate or aluminum citrate. Assuming 
that the project’s production will continue on the present trend, the 
project will be successful and should recover the 900,000— 1,000,000 
barrels of tertiary oil initially anticipated. Unfortunately, since 85% 
of the North Stanley oil is classified as old oil, the pre-tax rate of 
return for the project (including the DOE contribution of 
$1,339,600) will only be 11%. By industry standards this would be 
considered insufficient for the risk involved. 


21370 (BETC/RI—78/24) Computer assisted analysis of brines 
using ion selective electrodes. Leiberich, A.; Hoke, S.H.; Collins, 
A.G. (Department of Energy, Bartlesville, OK (USA). Bartlesville 
Energy Technology Center). Mar 1979. 25p. Dep. NTIS, PC A02/ 
MF AOI. 


A computer program has been developed which utilizes data 
from a standard addition experiment to determine the slope of the 
ion-selective electrode and the concentration of a particular ion in 
the origional sample. This program was written as short as possible 
for minimum computer storage requirements and with easily under- 
standable logic. Tables of standard addition data compare the results 
from this least squares program to those obtained by two other 
similar computer programs previously reported. This program re- 
duces the time required and improves the accuracy for ion-selective 
electrode analysis of oilfield waters. 


21371 (DOE/EIA—0102/29) Factors affecting the decline rate 
of old oil production. Everett, C.G. (Department of Energy, Wash- 
ington, DC (USA). Energy Information Administration). Dec 1978. 
27p. Dep. NTIS, PC A03/MF AOl1. 

Data on old oil production over the period January 1975 to 
March 1978 were analyzed. It is concluded that the rapid decline in 
reported values of Lower Tier Oil has been effected by changes in 
the regulatory definition of Lower Tier Oil, in addition to the 
normal decline which would have obtained under regulatory stabil- 
ity. By disaggregating the data into two subcategories, each with its 
own unique decline characteristics, insight can be gained into the 
steady-state behavior of total Lower Tier Oil Production. For prop- 
erties which produce old oil only, the annual production decline is 
assumed to be the national average physical decline which would 
arise from properties which experienced no reserve additions, 
around 12.7 percent. For properties which produce old and new oil, 
the old portion of old/new properties declines at a much slower rate 
because its decline is based on the rate at which Base Period Control 
Levels (BPCL’s) are refefined, rather than a physical decline. By 
analyzing the available data the old portion of old/new properties is 
projected to decline at about 5.5 percent per year. If projections 
from the two subcategories are combined, the average annual de- 
cline between 1978 and 1985 is approximately 9.1 percent, and the 
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1985 forecast of Lower Tier Oil production is about 1.8 million 
barrels per day. 


21372 (ORNL/MIT—276) Dispersion of miscible fluids in 
porous media. Part 2. Cheng, Y.L.; Budiman, B.; Machbitz, M. 
(Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). 24 May 1978. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AOl1. 

Miscible-liquid displacements of water/ethanol solutions were 
conducted in a 2.54-cm-ID column packed with glass beads of 275 to 
300 and 25 to 30 mesh with bed heights of 6.35 to 40.8 cm. The 
viscosity ratio of the resident fluid to displacing fluid was maintained 
at 0.72 for fluid pairs with favorable density differences. Dispersion 
coefficients obtained from a two-parameter model increased from 
~3x 10-5to ~2 x 10°? cm/s with increasing packing particle size, 
fluid velocity, and density difference. 


21373 (PB—281442) Environmental planning for offshore oil and 
gas. Volume I: Recovery technology. Final technical report. Clark, J.; 
Zinn, J.; Terrell, C. (Conservation Foundation, Washington, DC 
(USA)). Mar 1978. Contract DI-14-16-0008-962. 248p. NTIS PC 
Al11/MF AOl1. 

The report reviews the status of oil and gas resources of the 
Outer Continental Shelf (OCS) starting with the demand for energy 
resources and leading to the current national program to develop 
offshore oil and gas. It discusses the specific offshore and onshore 
activities involved in the recovery of offshore oil and gas, and 
describes each of fifteen major development phases along with 
related activities and facilities. For each activity/facility develop- 
ment type, the site requirements are described, as well as construc- 
tion and operation, community factors, effects on living resources 
and regulatory factors. Strategies used by OCS industries in making 
investment, location and timing decisions are emphasized. The loca- 
tion of oil industry activities now and in the near future of promising 
fields, anticipated drilling, pipelines and refineries are discussed. 


21374 (PB—281446) Environmental planning for offshore oil and 
gas. Volume V: Regional status reports. Part 1: New England. Final 
technical report. Tippie, V.; Robadue, D. (Conservation Foundation, 
Washington, DC (USA); Rhode Island Univ., Narragansett (USA)). 
Mar 1978. Contract DI-16-0008-962. 84p. NTIS PC A05/MF AOl. 

The status of offshore oil and gas activities with statistics on 
lease sales, production, and reserves of New England provide a 
historical perspective. Outer Continental Shelf (OCS) development 
and potential includes industry activities, present leasing schedule 
and anticipated projects. Effects on living resources and socioeco- 
nomic impacts are also described. A discussion of regional informa- 
tion resources and analysis of the studies concludes the report. 


21375 (PB—281447) Environmental planning for offshore oil and 

gas. Volume V: Regional status reports. part 2: Mid and South 

Atlantic. Final technical report. Goodman, J.; Klose, P. (Conserva- 

tion Foundation, Washington, DC (USA); Delaware Univ., Newark 

(USA). Coll. of Marine Studies; Lehigh Univ., Bethlehem, PA 

eye Mar 1978. Contract DI-16-0008-962. 108p. NTIS PC A06/ 
AOl. 


The status of offshore oil and gas activities with statistics on 
lease sales, production, and reserves of the Mid and South Atlantic 
provide a historical perspective. Outer Continental Shelf (OCS) 
development and potential includes industry activities, present leas- 
ing schedule and anticipated projects. Effects on living resources and 
socioeconomic impacts are also described. A discussion of regional 
information resources and analysis of the studies concludes the 
report. 


21376 (PB—281448) Environmental planning for offshore oil and 
gas. Volume V: Regional status reports. part 3: Gulf Coast. Final 
technical report. MuMphrey, A.J. Jr.; Carlucci, G.D. Jr. (Conserva- 
tion Foundation, Washington, DC (USA); New Orleans Univ., LA 
(USA)). Mar 1978. Contract DI-14-16-0008-962. 176p. NTIS PC 
A09/MF AOl. 

The status of offshore oil and gas activities with statistics on 
lease sales, production, and reserves of Gulf Coast provide a histori- 
cal perspective. Outer Continental Shelf (OCS) development and 
potential includes industry activities, present leasing schedule and 
anticipated projects. Effects on living resources and socioeconomic 
impacts are also described. A discussion of regional information 
resources and analysis of the studies concludes the report. 


21377 (PB—281449) Environmental planning for offshore oil and 
gas. Volume V: Regional status reports. Part 4: California. Final 
technical report. Corwin, R.; Hefferman, P.H. (Conservation Foun- 
dation, Washington, DC (USA); California Univ., Los Angeles 
(USA). School of Architecture and Urban Planning). Mar 1978. 
Contract DI-14-0008-962. 173p. NTIS PC AO8/MF AOI. 

The status of offshore oil and gas activities with statistics on 
lease sales, production, and reserves of California provide a histori- 
cal perspective. Outer Continental Shelf (OCS) development and 
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potential includes industry activities, present leasing schedule and 
anticipated projects. Effects on living resources and socioeconomic 
impacts are also described. A discussion of regional information 
resources and analysis of the studies concludes the report. (Portions 
of this document are not fully legible) 


21378 (PB—281450) Environmental planning for offshore oil and 
gas. Volume V: Regional status reports. Part 5: Alaska, Washington, 
and Oregon. Final technical report. Hershman, M.J.; Feldmann, J.H. 
(Conservation Foundation, Washington, DC (USA); Washington 
Univ., Seattle (USA). Coastal Resources Program). Mar 1978. Con- 
tract DI-14-16-0008-962. 144p. NTIS PC A07/MF AO. 

The status of offshore oil and gas activities with statistics on 
lease sales, production, and reserves of Alaska, Washington, and 
Oregon provide a historical perspective. Outer Continental Shelf 
(OCS) development and potential includes industry activities, pres- 
ent leasing schedule and anticipated projects. Effects on living 
resources and socioeconomic impacts are also described. A discus- 
sion of regional information resources and analysis of the studies 
concludes the report. 


21379 (PB—281536) Alaska OSC socioconomic studies program. 
First annual report: Synthesis of findings. (Peat, Marwick, Mitchell 
and Co., Anchorage, AK (USA)). Feb 1978. Contract DI-AA550- 
CT6-61. 160p. NTIS PC A08/MF AOl1. 

The Alaska OCS Socioeconomic Studies Program is a multi- 
year, multi-disciplinary research program designed to assess the 
social, economic and physical impacts likely to result from future 
offshore oil and gas development on the Alaskan Outer Continental 
Shelf (OCS). The First Annual Report: Synthesis of Findings, con- 
veys the major theoretical, methodological, and substantive findings 
which have emerged from the first twelve months of the Alaska 
OCS Socioeconomic Studies Program. The first year of the Studies 
Program has produced a considerable number of findings which 
have altered the perspective, definitions, and procedures of study. 
The first year has also resulted in the completion or near completion 
of major reports, each of which contains significant substantive 
findings on the socioeconomic implications of potential OCS devel- 
opment in the Beaufort Sea and Gulf of Alaska lease sale Basins. 
These findings contributed to the design of future studies in the 
second Program year; these studies are described in brief. 


21380 (PB—281544) Alaska OCS socioeconomic studies pro- 
gram. Prudhoe Bay case study. Technical report. (Peat, Marwick, 
Mitchell and Co., Anchorage, AK (USA); Crittenden, Casseta, 
Cannon/Hellmuth, Obata and Kassabaum, Inc., Anchorage, AK 
(USA)). Feb 1978. Contract DI-AA550-CT6-61. 106p. (TR—4). 
NTIS PC A06/MF AO1. 

The Prudhoe Bay Case Study is the fourth technical report to 
be issued as part of the Alaska OCS Socioeconomic Studies Pro- 
gram. The Prudhoe Bay Case Study explores the concept of enclave 
development in remote areas. The first portion of the study docu- 
ments the present status of the working and living relationships at 
Prudhoe Bay, an industrial enclave built to tap the emet known oil 
and gas reserve in North America. The working and living condi- 
tions at Prudhoe Bay are highlighted by comparing facilities, serv- 
ices and characteristics of the work force of the operating oil 
companies who administer and operate the facilities at Prudhoe Bay, 
with the service companies, firms that are under contract to the oil 
companies to perform specified functions. The second portion of the 
study gleans from the experience gained in constructing and operat- 
ing facilities at Prudhoe Bay lessons that might be applied in the 
event that enclave development occurs elsewhere in the State. 


21381 (PB—281548) Alaska OCS socioeconomic studies pro- 
gram, First annual report: Synthesis of findings. Executive summary. 
(Peat, Marwick, Mitchell and Co., Anchorage, AK (USA)). Feb 
1978. Contract DI-AA550-CT6-61. 67p. NTIS PC A04/MF AO1. 

The Alaska OCS Socioeconomic Studies Program is a long- 
range research program designed to evaluate social, economic, and 
physical impacts likely to result from future offshore oil and gas 
development on the Alaska Outer Continental Shelf. This Executive 
Summary highlights key insights drawn from the first Annual Syn- 
thesis of Findings of the Alaska OCS Socioeconomic Studies Pro- 
gram. The first year of the Studies Program has produced a consid- 
erable number of findings which have altered the perspective, defini- 
tions, and procedures of study. The first year has also resulted in the 
completion or near completion of major reports, each of which 
contains significant substantive findings on the socioeconomic impli- 
cations of potential OCS development in the Beaufort Sea and Gulf 
of Alaska regions. These findings contributed to the design of future 
studies in ensuing Program years; these studies are described in brief. 


21382 (PB—281745) Kodiak Island Borough outer continental 
shelf impact study. Volume two: Community inventory. (Alaska Dept. 
of Community and Regional Affairs, Juneau (USA); Simpson, Usher 
and Jones, Inc., Anchorage, AK (USA)). Jun 1977. 172p. NTIS PC 
A08/MF AOl1. 
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An Outer Continental Shelf (OCS) lease sale of up to 3.2 
million acres of land, located on the Kodiak Shelf east of Kodiak 
Island, has been tentatively scheduled for November, 1977. The oil 
industry originally nominated 12.8 million acres in this area as 
having strong potential for developable oil deposits, and it is expect- 
ed that initial exploration for oil will begin shortly following the 
lease sale. In order to gauge the impact OCS oil will have on 
Kodiak, it is necessary to have an overall perspective of the commu- 
nity as it exists prior to OCS development. The following Communi- 
ty Inventory, compiled primarily from existing sources, provides a 
summary of facilities, utilities and services. The Community Inven- 
tory consists of seven sections: Community Facilities, Utilities and 
Services; Village Inventory; Housing Inventory; Economic Inven- 
tory; Demographic Inventory; Land Status/Capability; and Sum- 
mary Profile. In addition to providing a background for gauging the 
impact of OCS development, the Community Inventory may 
suitable for other uses. Care has been taken to present the informa- 
tion in a format compatible for use by governmental agencies for 
comprehensive community planning, economic planning and projec- 
tions. It may also serve local businesses and individual residents of 
the Borough. 


21383 (SAN—1188-3) Williams Holding Lease Steamflood Dem- 
onstration Project, Cat Canyon Oil Field. Second annual report, June 
1977—June 1978. Birdwell, B.F. (Getty Oil Co., Ventura, CA 
(USA)). Jan 1979. Contract EY-76-C-03-1188. 76p. Dep. NTIS, PC 
A05/MF AO1. 

On June 25, 1976 Getty Oil company was awarded a cost- 
sharing contract from the USDOE to conduct a joint steamflood 
pilot on the Williams Holding Lease of Cat Canyon Field in the 
Santa Maria Basin. The objective of this pilot program is to evaluate 
the efficiency and economics of the steam displacement process for 
future fullscale development in the Cat Canyon S1-B reservoir and 
in similar heavy crude oil reservoirs. The Second Annual Report 
discusses the project progress for the reporting period from June 1, 
1977 to July 1, 1978. Pilot operations including the displacement 
steam generator performance, the status of sulfur dioxide scrubbing 
system, and major well workovers are summarized. Oil production 
and heat distribution within the pilot patterns are reviewed. The 
results of extensive computer thermal simulation studies are dis- 
cussed in detail and a new production performance projection is 
made. Finally, project economics and future operations are summa- 
rized. 


21384 (SAN—1277-1) 200 sand steamflood demonstration proj- 
ect. First annual report, June 1976—June 1977. (Chanslor-Western 
Oil and Development Co., Santa Fe Springs, CA (USA)). Jan 1979. 
Contract EY-76-C-03-1277. 106p. Dep. NTIS, PC A06/MF AOl. 

The 200 Sand Steamfloor Demonstration Project a jointly 
funded venture between Chanslor—Western Oil and Development 
Company and the DOE, is testing an enhanced steam-flooding 
technique in the Midway—Sunset Field, Kern County, California. 
Generally, steamflooding on Chanslor—Western acreage has been 
conducted in reservoirs which have responded favorably to cyclic 
steam stimulation in order to accelerate cyclic production and to 
increase ultimate recovery. The 200 Sand Pool made very little 
primary production and responded poorly to cyclic steam stimula- 
tion; therefore, this project was initiated to demonstrate the oper- 
ational, recovery, and economic aspects of steamflooding a typical 
heavy oil reservoir which had unfavorable response to cyclic steam 
stimulation. The test is being conducted in four-2.35 acre inverted 
seven-spot steam drive patterns, which are not fully developed with 
producers. The reservoir contains approximately 50 million barrels 
of oil-in-place in an anticlinical structural feature between 400 and 
700 feet in depth. Within the four patterns are two interior producers 
with two different methods of completion that will be key wells for 
determining production response for expanding the project. Project 
performance is described and appendixes are included containing 
reservor information, results of oil, water, and core analyses, well 
logs, well completions, surface facilities information, and production 
graphs. (JRD) 


21385 (SAND—78-1388) Failure analysis of ruptured steam- 
generator pipe, Cat Canyon oil field. Douglass, D.L. (Sandia Labs., 
Albuquerque, NM (USA)). Jul 1978. Contract EY-76-C-04-0789. 
24p. Dep. NTIS, PC A02/MF AO1. 

An exit pipe from a steam generator used for steam flooding 
at the Cat Canyon Field of Getty Oil Company formed a large bulge 
during service which eventually failed. The failed section exhibited 
extensive wall thinning and elongation of the grain structure which 
suggest that high-temperature creep caused the failure. The forma- 
tion of the bulge is surmised to have occurred at a site which was 
weakened locally by impingement of the combustion flame. Spheroi- 
dized carbides in the bulge lend credence to a localized overheating. 
The outer surface had formed an oxide scale (primarily iron oxide) 
by reaction of the steel with the combustion gases. The surface 
inside the bulge was covered with a very thick (up to 1/4”) scale 
and/or deposit consisting primarily of iron silicate with some iron 
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oxide. The amount of silicon in the scale was far in excess of that 
which could be supplied from the alloy, and it was concluded that 
silica contained in the water and/or steam precipitated out and 
reacted with iron oxide (formed by reaction between H2O and the 
steel) to produce iron silicate. The iron silicate deposit thermally 
insulated the pipe raising the temperature locally and accentuating 
the creep problem. 


21386 Method for selectively plugging water zones. Fast, C.R.; 
King, G.E. (to Standard Oil Co. (Indiana)). US Patent 4,130,165. 19 
Dec 1978. Filed date 1 May 1978. 6p. 

A method for shutting off or decreasing the production of 
water from an oil well is described. An oil well producing excess 
water is taken off production and a gas is injected into the well, 
followed by a slug of clean oil containing an emulsifier. The well is 
then produced as fast as possible. The previously injected gas and 
water in water-producing zones begin to finger back through the oil 
slug and form a viscous emulsion which blocks the further flow of 
water into the producing well. 


21387 Downhole valve which may be installed or removed by a 
wireline running tool. Parker, W.H. (to Del Norte Tech., Inc.). US 
Patent 4,129,184. 12 Dec 1978. Filed date 27 Jun 1977. 10p. 

A disaster valve for downhole use in a gas or oil well is built 
into a unitary housing having a wireline running tool connector at 
one end and a control package at the other end. In the center of the 
housing, a ball valve (in one embodiment) or a piston and cylinder 
valve (in another embodiment) is arranged to be operated by a new 
and improved mandrel driven by a motor for rotating a feed screw. 
The housing includes passages and parts configured so that the 
lower end of the housing lies along the axis of the tubing to enable a 
peripheral fluid flow, coaxially around the housing. Near the valve, 
the fluid is diverted from the peripheral flow into an axial flow. The 
valve controls the fluid flow at the point where the peripheral flow 
converts into the axial flow. During catastrophic conditions, a quick 
release feature enables the valve to be driven to a closed position 
under spring tension. 


21388 Use of organic acid chrome complexes to treat clay con- 
taining formations. Kalfoglou, G. (to Texaco Inc.). US Patent 
4,129,183. 12 Dec 1978. Filed date 30 Jun 1977. 14p. 

The instant invention is concerned with the use of organic 
acid chrome complexes for stabilizing a formation against clay 
swelling and particle migration and, in one embodiment, to improve 
oil recovery by rendering watered out channels within a produced 
formation water repellent and oil wettable. 


21389 Miscible drive in heterogeneous reservoirs. Dabbous, 
M.K. (to Standard Oil Co. (Indiana)). US Patent 4,129,182. 12 Dec 
1978. Filed date 28 Feb 1977. 8p. 

A method is disclosed of improving the sweep efficiency and 
increasing oil recovery of miscible flooding without reducing injecti- 
vity of the injection wells. Two sets of wells are used with one set 
being drilled between the other sets. The interwell area of a reser- 
voir is pretreated by injecting a permeability-reducing agent (prefer- 
ably a polymer) through said first set of wells. The polymer enters 
the more permeable zones and partially plugs them, both near and 
away from the wellbore. Thereafter the injection or first set of wells 
are converted to producing wells. After the step of reducing the 
permeability contrast of the heterogeneous reservoirs, a miscible 
slug, that may or may not be preceded by controlled salinity 
preflush, is injected into the second set of wells. There is no 
reduction in injectivity of the miscible injection wells, because no 
permeability-reducing agent has been injected therethrough. Re- 
duced permeability contrast results in improved volumetric sweep 
efficiency and increased oil recovery by the miscible fluid slug. The 
method is particularly useful in reservoirs with communication be- 
tween various permeability zones where crossflow of fluids can be 
detrimental to flooding efficiency. 


21390 Secondary oil recovery method and system. Tubin, E.S.; 
Tongret, S. US Patent 4,127,169. 28 Nov 1978. Filed date 6 Sep 
1977. 16p. 

A method for stimulating the flow of oil from the pay zone of 
a formation traversed by a borehole involves the conversion of 
liquid water into steam in situ in heat transfer proximity to the pay 
zone. An oil tool is adapted to be lowered and suspended within the 
bore hole in proximity to the pay zone having a closed casing or 
shell within which is contained means for the in situ generation of 
steam, with the casing being provided with valve means whereby 
the steam thus generated can pass through the shell and into contact 
with the pay zone. A novel electrical control system is disclosed for 
the operation, regulation, and malfunction-detection of the oil tool 
from the ground surface. 


21391 Method for recovering hydrocarbons. Allen, J.C. (to 
ne Inc.). US Patent 4,127,171. 28 Nov 1978. Filed date 17 Aug 
1977. 6p. 
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A two-step method is described for recovering hydrocarbons 
from a subterranean formation in which in situ combustion is first 
initiated in the formation by injection of air. For example, through 
an injection well, the injection of air is terminated and in a final step 
a combustion-supporting gas such as air, air mixed with oxygen, etc., 
and a combustible gas such as hydrogen, carbon monoxide and 
mixtures thereof are introduced into the formation preferably 
through separate sets of casing perforations; and finally hydrocar- 
bons are recovered via a production well. 


21392 Method of gravel packing a well. Watkins, L.A.; Graham, 
J.W. (to Exxon Production Research Co.). US Patent 4,127,173. 28 
Nov 1978. Filed date 28 Jul 1977. 8p. 

A method of forming a gravel pack in a wellbore is disclosed 
which involves disposing a pipe adjacent the incompetent formation, 
depositing gravel around the pipe, consolidating the resulting gravel 
bed using a suitable resinous material, and removing the pipe to 
leave a high permeability, high strength, self-supporting annular 
gravel sheath. 


21393 Method for treating a well using a chemical wash with 
fluid loss control. Sharpe, J.R.; Free, D.L. (to Dow Chemical Co.). 
US Patent 4,127,174. 28 Nov 1978. Filed date 17 Jun 1977. 10p. 

Fluid loss control for aqueous chemical washes of the type 
used in well cementing is provided by incorporating in the wash, an 
effective amount of the oil-soluble resin mixture described in U.S. 
Pat. No. 3,891,566. 


21394 Method and apparatus for formation fracturing with foam 
having greater proppant concentration. Black, D.S. (to Palmer Engi- 
neering Company Ltd.). US Patent 4,126,181. 21 Nov 1978. Filed 
date 20 Jun 1977. 10p. 

The amount of proppant in a formation fracturing foam is 
significantly increased by blending a proppant with a foamable 
carrier to form a slurry, pressurizing the slurry, centrifuging the 
slurry, removing some of the carrier to achieve the desired proppant 
content, and adding surfactant and pressurized gas to form a foam. 


21395 Offshore well apparatus with a protected production 
system. Walker, R.W. (to Deep Oil Technology, Inc.). US Patent 
4,126,183. 21 Nov 1978. Filed date 9 Dec 1976. 24p. 

An offshore well apparatus so constructed and arranged to 
minimize chances of pollution of sea water by production fluids 
which may be released as a result of damage to the well apparatus 
resulting from natural causes, such as, action of masses of ice at the 
seabed, earth slides in the seabed formation, and breakage of the 
production system above the seabed. The offshore well apparatus 
includes a platform means at the sea surface and a well template 
means on the seabed formation beneath the platform means, a well 
casing means supported from the template means and extending into 
a well hole, riser pipe means extending into the well casing means 
and having a riser connecting means at its lower end connected to a 
production fluid control means located at a selected depth within the 
well casing means, and fluid pressure actuating means for the pro- 
duction fluid control means including means for automatically shut- 
ting off production flow at a selected depth below the seabed. The 
depth location of the production control means is dependent upon 
the geological characteristics of the seabed formation and is normal- 
ly located below the action of ice masses on the seabed and below 
known slippage planes in the geological formation of the seabed. 
Riser connecting means to the producton control means is releasable 
in the event weather and ocean conditions are severe enough to 
cause danger to the platform means if the platform is held in normal 
operating position above the well hole, said riser pipe means having 
its lower end positioned in the upper portion of the well casing 
means. An offshore well apparatus including multiple risers for 
producing a plurality of well holes. A platform structure and well 
template structure arrange to facilitate a multiple riser system. 


21396 Drill string telemeter system. Denison, E.B. (to Shell Oil 
Co.). US Patent 4,126,848. 21 Nov 1978. Filed date 23 Dec 1976. 
10p. 

A method and apparatus are disclosed for telemetering infor- 
mation from the bottom of a borehole to the surface while drilling. 
A wireline is used to transmit the information from the bottom of the 
borehole to an intermediate position in the drill string; and a special 
drilling string, having an insulated electrical conductor, is used to 
transmit the information from the intermediate position to the sur- 
face. In an alternate arrangement, an electromagnetic method may 
be used to transmit information from the intermediate position to the 
surface. There is also disclosed special equipment that permits re- 
moval of the jumper wire from the surface without removing the 
drill string from the borehole. 


21397 Use of oil-wetting spacers in cementing against evaporites. 
Messenger, J.U. (to Mobil Oil Corp.). US Patent 4,124,075. 7 Nov 
1978. Filed date 19 Dec 1977. 8p. 
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This specification discloses a method of cementing pipe in a 
well and discloses the use of a designed oil- -wetting liquid and 
cement slurry for cementing pipe against evaporite sections penetrat- 
ed by the well. The cement slurry is formulated from hydraulic 
cement, silica flour, ionization control agent, sodium chloride, 
weighting agent, dispersing and retarding agent, and water and has a 
density within the range of about 15.8 to 21.0 pounds per gallon. 


21398 Oil recovery by waterflooding employing succinimido aryl 
sulfonate surfactants. Stournas, S.; Heiba, E.A.I. (to Mobil Oil 
Corp.). US Patent 4,124,512. 7 Nov 1978. Filed date 31 Aug 1976. 
18p. 

A method is disclosed for the recovery of oil from an oil- 
containing subterranean formation by waterflooding employing as an 
injection medium an aqueous solution of an anionic surfactant com- 
prising a hydrocarbyl substituted succinimido ary] sulfonate and/or 
its succinamic acid derivative. Such surfactants retain their detergen- 
cy and do not precipitate in aqueous systems containing high con- 
centrations of brine, e.g., over 20,000 ppM Ca**, over 10,000 ppM 
Mg**, and over 50,000 ppM Na’. These surfactants are effective in 
mobilizing tertiary oil under highly saline environments and demon- 
strate low adsorptive losses. When used as cosurfactants, these 
materials significantly improve the brine tolerance of more sensitive 
surfactants, such as petroleum sulfonates. In accordance with one 
form of the invention, the solution of a minor amount of such 
surfactants with petroleum sulfonates increased the.tolerance of the 
petroleum sulfonates four-fold with respect to sodium ions and 
seventy-fold with respect to calcium and magnesium ions. Accord- 
ing to a preferred form of the invention, the surfactants comprise the 
condensation products of a Cio—Cso hydrocarbyl substituted suc- 
cinic anhydride with either an aminobenzenedisulfonic acid or an 
amino naphthalene di- or tri-sulfonic acid. 


21399 Method for determining residual oil saturation of a forma- 
tion. Mitchell, F.R.; Robinson, J.D.; Vogiatzis, J.P. (to Shell Oil 
Co.). US Patent 4,124,800. 7 Nov 1978. Filed date 26 Jul 1976. 8p. 

The method comprises the following steps: (1) injecting ra- 
dioactive water into the formation; (2) logging the gamma response 
of the formation; (3) chemically flooding the formation to remove 
substantially all of the residual oil; (4) injecting radioactive water 
into the formation; (5) logging the gamma response of the formation; 
and (6) determining the residual oil saturation from the difference in 
the two gamma logs. 


21400 Method of using viscosity-stabilized aqueous solutions. 
Wier, D.R. (to Phillips Petroleum Co.). US Patent 4,124,073. 7 Nov 
1978. Filed date 9 Nov 1976. 10p. 

Thiourea functions as a solution viscosity stabilizer in aqueous 
compositions comprising thiourea, nonionic polymers such as polyal- 
kylene oxides and anionic surfactants such as petroleum sulfonates. 
The aqueous compositions are useful in connection with fluid-drive 
oil recovery processes, processes for drilling, completing or working 
over wells, or the like processes in which a thickened fluid is 
injected into or brought into contact with a subterranean earth 
formation. 


21401 Method for foam drilling using a biodegradable foaming 
agent. Fischer, P.W.; Pye, D.S. (to Union Oil Co. of California). US 
Patent 4,121,674. 24 Oct 1978. Filed date 17 Oct 1977. 8p. 

A method for conducting foam drilling and workover oper- 
ations in a bore hole penetrating a subterranean reservoir employs an 
aqueous solution of a biodegradable foaming agent composition 
containing about 0.3 to 3 parts by weight of an N-fatty ethyl sulfonic 
acid salt having the formula RNHCH:CH2SO.OM per part by 
weight of an N-fatty propionic acid salt having the formula 
R: NHCH2CH2COOM,, wherein R and R; are straight chain alkyl 
radicals having from 10 to 16 carbon atoms, and M and M; are alkali 
metal or ammonium cations. A particularly preferred foaming agent 
composition contains sodium 2-(N-lauryl) ethyl sulfonic acid and 
sodium 2-(N-lauryl) propionic acid. 


21402 Method for foam drilling using a biodegradable foaming 
agent. Fischer, P.W.; Pye, D.S. (to Union Oil Co. of California). US 
Patent 4,121,674. 24 Oct 1978. Filed date 17 Oct 1977. 8p. 

A method for conducting foam drilling and workover oper- 
ations in a borehole, penetrating a subterranean reservoir, and em- 
ploying an aqueous solution of a biodegradable foaming agent com- 
position containing about 0.3 to 3 parts by weight of an N-fatty ethyl 
sulfonic acid salt having the formula: RNHCH2CH2SO2OM and per 
part by weight of an N-fatty propionic acid salt having the formula 
R;: NHCH2CH2COOM; is described. The R and R; are straight chain 
alkyl radicals having from 10 to 16 carbon atoms, and M and M; are 
alkali metal or ammonium cations. A particularly preferred foaming 
agent composition contains sodium 2-(N-lauryl) ethyl sulfonic acid 
and sodium 2-(N-lauryl) propionic acid. 


21403 Waterflooding process employing anionic-nonionic copo- 
lymer. Chen, C.S.H.; Schwab, F.C.; Sheppard, E.W. (to Mobil Oil 
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Corp.). US Patent 4,120,801. 17 Oct 1978. Filed date 23 May 1977. 
10p. 


This specification discloses a waterflooding process for pro- 
ducing oil from an oil-containing subterranean formation that is 
penetrated by an injection well and a production well. An aqueous 
solution of a water soluble copolymer having segments formed of 
blocks of an aromatic monomer and blocks of an olefinic monomer 
chemically modified to have an anionic function on the olefinic 
segments is injected into the formation to improve the recovery of 
oil therefrom. 


21404 Method for reducing the permeability of subterranean 
formations to brines. Threlkeld, C.B.; Hessert, J.E.; Clampitt, R.L. 
(to Phillips Petroleum Co.). US Patent 4,120,361. 17 Oct 1978. Filed 
date 11 Sep 1975. 10p. 

A method is disclosed for reducing the quantity of water 
produced from a well bore-penetrated subterranean formation and 
for increasing the production rate of fluid hydrocarbons produced 
from said formation. Said method comprises injecting into said 
formation an aqueous solution of a partially hydrolyzed polyacryla- 
mide, and contacting said polyacrylamide in situ with an aqueous 
solution containing divalent and/or trivalent metal cations. 


21405 Method for drilling a well through unconsolidated dolomite 
formations. Fischer, P.W.; Pye, D.S.; Gallus, J.P. (to Union Oil Co. 
i a US Patent 4,120,369. 17 Oct 1978. Filed date 3 Oct 
1977. 16p. 

A method is disclosed for drilling a well through a subterra- 
nean formation containing one or more zones of unconsolidated 
dolomite, wherein the drilling operation is interrupted periodically 
to consolidate the newly drilled incompetent dolomite by the injec- 
tion of a sequence of reactant slugs comprised of (I) an aqueous 
solution containing an acid, a surface active agent and a precipitating 
agent for silicates, (II) an aqueous solution containing a water- 
soluble silicate and (III) an aqueous solution containing a precipitat- 
ing agent for silicates. 


21406 Waterflooding process employing cationic—nonionic copo- 
lymers. Schwab, F.C.; Sheppard, E.W.; Chen, C.S.H. (to Mobil Oil 
Corp.). US Patent 4,110,232. 29 Aug 1978. Filed date 15 Apr 1977. 


10p. 

This specification discloses a waterflooding process for pro- 
ducing oil from an oil-containing subterranean formation penetrated 
by an injection well and a production well. An aqueous solution of a 
copolymer formed of hydrophobic olefinic segments and cationic 
aromatic hydrophilic segments is injected into and driven through 
the formation in the production of oil therefrom. 


21407 Setting operating conditions for wells with due regard to 
formation anisotropy. Osadchii, A.I.; Dymchenko, A.Ya.; II’yaev, 
V.I. (Mangyshlakneft, USSR). Geol. Nefti Gaza; No. 2, 9-11(Feb 
1978). (In Russian). 

The possibility of determining formation anistropy by relying 
on well-logging data and use of this parameter to set optimal 
conditions of operation for oil wells tapping deposits floating on 
water is considered. Conditions to enhance oil recovery at the 
Zhetybay deposit on Mangyshlak peninsula in Kazakhstan are rec- 
ommended. 


21408 Water drive factor of D$sub i$ horizon rocks in Tatarian 
deposits. Yudintsev, E.A. Geol. Nefti Gaza; No. 2, 12-13(Feb 1978). 
(In Russian). 

Based on core data about the residual and initial oil saturation, 
Statistical relations of dependence of these parameters on porosity 
and permeability have been established. This has permitted detection 
of similar relations for the coefficient of displacement of petroleum 
by water. 


21409 Forecasting electrical energy consumption in petroleum 
recovery. Bak, S.I. Neft. Khoz.; No. 2, 3-4(Feb 1978). (In Russian). 

A method is presented for computing the forecasting of 
changes in electricity loads of oil fields by statistical data from 
specific installation designs. An examination is made of the principle 
of establishing the consumption characteristics of a field on the basis 
of the least squares method. 1 figure, 2 references. 


21410 Evaluation of the displacement coefficient of a core sample 
selected during the drilling of boreholes. Borisov, B.F.; Gavura, V.E.; 
Kovalev, A.G.; Pokrovskii, V.V. Neft. Khoz.; No. 2, 25-28(Feb 
1978). (In Russian). 

Results are given for tests of core samples selected from the 
seam S; from the Mukhanov oil field during the drilling of borehole 
828, located in the middle arched section of the deposit. The amount 
of residual oil in core samples of variable diameter was determined, 
and a comparison was made between the residual oil saturation of 
rock in the washed and pay sections of the deposit. 1 table, 6 
references. 
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21411 Effect of rock properties on specific oxidizer requirements 
in in-situ combustion. Mekhtibeili, R.M.; Sultanov, Z.A. Neft. Khoz.; 
No. 2, 31-34(Feb 1978). (In Russian). 

Experimental tests of rock samples from three fields of the 
Azneft’ association indicate the possibility of the thermo-oxidative 
conversion of rock in in-situ combustion. An examination is made of 
the interaction between the petroleum’s oxidation products and rock. 
2 figures, 3 tables, 3 references. 


21412 Recovery of samples of formation petroleum in deep wells. 
Kondrat’ev, V.F. Neft. Khoz.; No. 2, 34-36(Feb 1978). (In Russian). 

An analysis of the petroleum samples taken from deep wells 
showed that in deep and superdeep wells representative petroleum 
samples can be obtained only in the immediate vicinity of the site of 
the oil influx into the well. Increase of the depth of sampling in high- 
temperature wells with high formation pressure in many cases does 
not impair the strength of available samplers. (JSR) 


21413 Effect of chemical reagents on the crystallization of cal- 
cium sulfate. Alekseev, P.D.; Dytyuk, L.T.; Samakaev, R.Kh. Neft. 
Khoz.; No. 2, 36-38(Feb 1978). (In Russian). 

In many deposits, the formation water is saturated with 
calcium sulfate, which ——— on the casings and other oil field 
apparatus. The effect of various reagents on the crystallization from 
supersaturated solutions was studied. The most effective reagent in 
preventing calcium sulfate deposition was found to be polycom- 
plexon. 


21414 Effect of the quality of packing formation testers on the 
results of formation testing. Pozdeev, E.K.; Latypov, R.S.; Portnov, 
V.1. Neft. Khoz.; No. 2, 49-54(Feb 1978). (In Russian). 

A description is given of a method of tying a packer with an 
anchor gear to a limited packing area in a deep borehole. Process 
flow diagrams are given for formation testers with a packer prop in 
the borehole’s wall, and test results are described. 3 figures, 2 tables, 
4 references. 


21415 Site selection, reservoir definition and estimation of terti- 
ary target oil for the bell creek unit “a” micellar-polymer project. 
Vargo, J.J. (Gary Operating Co.). pp 355-366 of Sth SPE Sympo- 
sium Improving Oil Recovery. Tulsa, OK; American Institute Me- 
chanical Engineers, New York (1978). 

From 5. SPE symposium improving oil recovery; Tulsa, OK, 
USA (16 Apr 1978). 

Unit “A” of Bell Creek Field in southeastern Montana is the 
site of a 40-acre micellar-polymer pilot which is being jointly funded 
by working interest owners and the U.S. Department of Energy. 

is paper summarizes the work performed during the first year of 
the project which led to the selection of the pilot site, characteriza- 
tion of the reservoir at this location, and the determination of the 
ultimate residual oil saturation to waterflood for the sand. In addi- 
tion, an estimate of the oil available for recovery at the start of this 
project or "Tertiary Target Oil” is provided. 6 refs. 


21416 Micellar/polymer flooding: An overview. Gogarty, W.B. 
(Marathon Oil Co). pp 21-36 of Improving oil recovery. New York, 
NY; American Institute of Mechanical Engineers, New York (1978). 

From 5. SPE symposium improving oil recovery; Tulsa, OK, 
USA (16 Apr 1978). 

Surfactant flooding is one of the enhanced oil recovery 
(EOR) methods being developed to increase the U.S. energy supply. 
This paper presents an overview of the continuing development of 
both low-tension surfactant flooding and micellar, or microemulsion 
flooding. The current date of technology is considered from the 
standpoint of Department of Energy (DOE) projects and other 
projects being undertaken within the industry. Some recent projects 
show an expanding technology. Based on the number of new tests, 
field activity appears to contine at a high level. Commercial applica- 
tion is discussed in terms of lead time and expenditures. The timing 
for large-scale application is reviewed in terms of supply-demand 
and the competition from other liquid hydrocarbon fuels. 62 refs. 


21417 Numerical simulation of competing chemical flood designs. 
Todd, M.R.; Dietrich, J.K.; Goldburg, A.; Larson, R.G. (Intercomp 
Resources Development and Engineering, Inc., Houston, Tex). pp 
409-423 of Improving oil recovery. New York; American Inst. of 
Mechanical Engineers (1978). 

From 5. SPE symposium improving oil recovery; Tulsa, OK, 
USA (16 Apr 1978). 

Two chemical flooding design philosophies--(1) a small slug, 
high concentration, “soluble oil” system, and (2) a large slug, dilute 
concentration, “optimal salinity” design--were investigated in pursuit 
of a chemical system suitable for testing in the Department of 
Energy (DOE)/Gary Operating Company Micellar-Polymer dem- 
onstration project in the Bell Creek field, Montana. As part of the 
process selection algorithm, laboratory core flood results were 
matched using a numerical simulator. The simulator was then used 
to predict areal and vertical field performance. For the particular 
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systems investigated and for this specific application, the “soluble 
oil” system appears to hold greatest promise for success. 32 refs. 


21418 Determination of residual oi] saturation. Oklahoma City, 
OK;; Interstate Oil Compact Commission (1978). 322p. Interstate Oil 
Compact Commission, P.O. Box 53127, Oklahoma City, OK $10.00. 

The book comprises nine chapters: residual oil saturation and 
tertiary oil recovery; coring methods; coring handling—core analy- 
sis methods; volumetric methods and production data; logging meth- 
ods; well-testing methods; single-well tracer methods; evaluation; 
and result-recommendations. Tertiary recovery processes are given 
in an appendix. (LK) 


21419 Identification of methods for providing stable commercial 
oil fLow from the AB', seam in the lower-Vartov petroleum-gas 
region. Fedortsov, V.K.; Salmanov, F.K.; Yagafarov, A.K.; Nazar- 
ova, G.S. Geol. Nefti Gaza; No. 6, 21-29(Jun 1977). (In Russian). 

Oil in the poorly penetrable reservoirs of the AB’; seam in 
the lower vartov oil and gas region has a high initial pressure 
gradient which obstructs the conversion of the well into a stable 
gusher because it uses its own stratal energy. The transfer of wells to 
mechanized production with the maintenance of face depressions 
exceeding the magnitude of a certain pressure drop would make it 
possible to exploit profitably the deposit of the AB’; seam. There- 
fore the deposit should not be presently considered to be retrogres- 
sive but an independent operational site. That conclusion is con- 
firmed by experience in the operation of the Soviet field. 2 tables, 6 
figures, 5 references. 


21420 Accurate prediction of injected fluid movement through a 
porous media, Jones, B.W.; Rowe, A.M. (Oklahoma State Univ., 
Stillwater). pp 243-251 of Numerical/laboratory computer methods 
in fluid mechanics. Pouring, A.A.; Shah, V.L. (eds.). New York, 
NY; American Society of Mechanical Engineers (1976). 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Current numerical simulation techniques used by the petro- 
leum industry to model reservoir behavior have been shown to be 
quite sensitive to the orientation of the finite difference grid. A 
different simulation technique that constrains fluid movement paral- 
lel to stream lines is presented here which accurately predicts frontal 
movement independently of grid orientation. It also circumvents 
numerical dispersion problems. 


21421 Plant control systems design from concept through start- 
up. Hobbs, C.W. (Brown and Root, Inc., Houston, TX). pp 81-88 of 
Proceedings of the thirty-first annual symposium on instrumentation 
for the process industries. College Station, TX; Texas A and M 
Univ. (1976). 

From 31. annual symposium on instrumentation for the proc- 
ess industries; College Station, TX, USA (21 Jan 1976). 

Development and application of an integrated control system 
as applied to a Pressure Maintenance Project for oil-field pressure 
maintenance operations are described. Operation of the logic con- 
troller Input/Output program logic and panel designs is explained. 


PROCESSING 


REFER ALSO TO CITATION(S) 21543, 21920, 22803, 23916, 
23940, 23948, 24421 


21422 (CONF-7703114—, pp H.1-H.16) Treat low sulfur gases 
with Beavon Sulfur Removal Process and the improved Stretford 
Process. Kouzel, B. (Union Oil Co. of California, Brea); Woertz, 
B.B.; Fuller, R.H.; Jirus, E.J. 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


A process for removing sulfur and sulfur compounds from 
Claus plant tail gases is described. Almost four years of commercial 
success have proved the Beavon Sulfur Removal Process to be one 
of the most effective methods for controlling pollution from Claus 
plants. The concentration of sulfur compounds in effluents from 
BSRP plants is the lowest of any sulfur removal process known to 
the authors. An attractive feature of the process is that no inciner- 
ation of effluent gas is required. Continuing research and develop- 
ment are expected to enhance further the many advantages of the 
process and its applications. 


21423 (CONF-7703114—, pp L.1-L.11) Design and operation of 
first Amoco CBA unit. Nobles, J.E. (J.F. Pritchard and Co., Kansas 
City, MO); Palm, J.W.; Knudtson, D.K. 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


PETROLEUM 2231 


Operation of an Amoco Cold Bed Adsorption (CBA) unit is 
described. The CBA process at East Crossfield satisfactorily meets 
environmental protection with a minimum addition of equipment 
and complexity to the Claus processing scheme. Many adaptations 
can be made in the CBA process to meet specific process require- 
ments. A CBA plant which is designed as part of a new Claus facility 
can be simplified further than the add-on unit presented here. The 
optimum flow plan will vary with each processing situation. The 
experience with the East Crossfield plant proves the viability of the 
CBA process and its ability to tie in with existing Claus operations 
with a minimum of alteration. 


21424 (CONF-7703114—, pp M.1-M.12) Treating systems for 
ethane recovery plants. Perry, C.R. (Perry Gas Co. Inc., Odessa, 
TX). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


In ethane recovery units, sour product should be anticipated 
if the inlet gas contains any detectible hydrogen sulfide. Should this 
be the case, some arrangement must be made to treat the liquid 
product. In the case of COs, the treating requirements will vary with 
the CO: product specification. Fortunately, should liquid treating be 
required, it is relatively inexpensive when compared with the total 
plant investment, and the technology for liquid treating is well 
developed and will provide relatively simple and dependable oper- 
ation. 


21425 (CONF-7703114—, pp P.1-P.31) Fundamentals of oil and 
gas separation. Sivalls, C.R. (Sivalls Tanks, Inc., Odessa, TX). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Operation of oil—gas and oil—gas—water separators is dis- 
cussed. Sizing procedures are described and charts and tables are 
included providing an accurate procedure for sizing standard oil- 
field oil—gas separators for high pressure gas condensate well- 
streams or low pressure oil streams. Of course, these charts or tables 
can be used in any reverse manner for evaluating and determining 
the capacity or performance of existing equipment. Examples are 
presented to further illustrate the use of the charts and tables and 
methods to be used in sizing oil—gas separation equipment. 


21426 (CONF-7703114—, pp Q.1-Q.15) Computer control of 
Claus sulfur plants. Smith, D.E.; Funk, G.L. (Phillips Petroleum Co., 
Bartlesville, OK). 1977. 

From Gas conditioning conference; Norraan, OK, USA (7 
Mar 1977). 


Increasingly stringent air purity standards require improved 
performance of Claus sulfur units. Dynamic control of the H2S/SO2 
ratio is needed to continuously provide a reaction mixture which 
enhances higher conversion and sulfur removal from effluent gases. 
This control also reduces damage to catalyst and other operating 
problems caused by a major imbalance of reactants. A minor imbal- 
ance of reactants in the feed stream results in a major imbalance of 
reactants in the tail gas at typical conversions. A chromatograph- 
computer control system has been developed to provide a practical 
solution for dynamically compensating for a wide variety of distur- 
bances and plant operating conditions. The computer manipulates 
the flow rate of air to the furnace to maintain a ratio of air flow to 
acid gas flow. The chromatographic analysis is used for feedback 
trimming of this ratio to compensate for feed gas composition 
changes and other disturbances. A critical factor in maintaining 
system reliability is design, installation, and maintenance of the 
sampling system. A significant amount of engineering effort has been 
utilized in solving the sampling system and control problems for 
Claus sulfur plants. 


21427 Temperature control of integrated fractionation column 
and reaction zone. Gewartowski, S.A. (to UOP Inc.). US Patent 
4,129,606. 12 Dec 1978. Filed date 22 Aug 1977. 14p. 

A hydrocarbon stream comprising C2 to Cs hydrocarbons is 
stripped at a high temperature to allow passage of the stripper 
bottoms stream into a reaction zone without further heating, and the 
effluent of the reaction zone is then heat exchanged against the feed 
stream to the stripper column to recover heat. Operation of the 
reaction zone at the desired temperature is achieved by adjusting the 
amount of the stripper bottoms stream which is split off for cooling 
by heat exchange against the feed to the stripper column. The cooled 
split-off portion is then admixed with the remaining high tempera- 
ture portion. To adjust the flowrate of the portion of hot reaction 
zone effluent which is heat exchanged against the stripper, feed 
stream is performed to control either the temperature of the stripper 
feed stream or the temperature of the reaction zone effluent as it is 
passed to a downstream operation. 
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21428 Hydrocarbon reforming process. Loboda, R.S. (to UOP 
Inc.). US Patent 4,129,496. 12 Dec 1978. Filed date 11 Aug 1977. 8p. 

A process for the catalytic reforming of hydrocarbons where- 
in a hydrogen-rich gas stream passed through the reaction zone on a 
once-through basis is obtained by passing a es 
feed gas stream through an absorber which removes light paraffins. 
The gas separated from the reaction zone effluent by partial conden- 
sation is passed into a stripper as the stripping media used to remove 
these same light paraffins from the liquid used in the absorber. 


21429 Hydroconversion with IA, IIA metal compounds. Baird, 
W.C. Jr.; Bearden, R. Jr.; Ledford, T.H. (to Exxon Research and 
Engineering Co.). US Patent 4,127,470. 28 Nov 1978. Filed date 1 
Aug 1977. 18p. 

Processes for the treating of sulfur-containing petroleum oil 
feedstocks employing alkali metal compounds, alkaline earth metal 
compounds, and mixtures thereof are disclosed. Specifically, proc- 
esses for hydrotreating feedstocks which have been previously par- 
tially desulfurized using conventional hydrodesulfurization catalysts 
by contacting such feedstocks with alkali metal compounds, alkaline 
earth metal compounds, and mixtures thereof, are disclosed. Prefer- 
ably, the products of such a treatment are employed as feeds for 
catalytic cracking processes. In addition, processes for the combined 
hydrotreating and hydroconversion of various sulfur-containing pe- 
troleum oil feeds are disclosed, employing at least two hydroconver- 
sion agents selected from the group consisting of the alkali metal 
compounds and alkaline earth metal compounds, in the presence of 
added hydrogen, and at elevated temperatures. The reaction prod- 
ucts formed thereby include a substantially desulfurized and demetal- 
lized as well as a significantly upgraded petroleum product. The 
latter is demonstrated by a reduced Conradson carbon content and 
an increased API gravity. 


21430 Hydrocracking alkylaromatic-containing hydrocarbons at 
mild cracking conditions and then subjecting the alkylaromatic hydro- 
carbon to alkyl transfer. Suggitt, R.M.; Herbstman, S. (to Texaco 
Inc.). US Patent 4,127,471. 28 Nov 1978. Filed date 28 Jul 1977. 20p. 

Hydrocarbon conversion is effected by hydrocracking a 
charge stock at mild cracking conditions followed by alkyl transfer 
typically transalkylation or disproportionation or isomerization 
under conditions conducive to extended catalyst life. 


21431 Method for the thermal cracking of heavy oil. Hozuma, 
H.; Ohwada, H.; Tomizawa, M.; Sanada, S.; Kikuchi, H. (to Kureha 
Kagaku Kogyo Kabushiki Kaisha). US Patent 4,127,473. 28 Nov 
1978. Priority date 20 Oct 1975, Japan. 6p. 

A method for the batch thermal cracking of heavy oils, such 
as steam blowing for production of binder pitch, employs a reactor 
having a rotary injection pipe which is rotatable within the reactor. 
Upon completion of the thermal cracking and withdrawal of the 
reaction product, the injection pipe ejects preheated raw material 
under pressure against the interior wall surfaces of the reactor while 
in rotation to remove coke which has deposited on the reactor walls 
during the previous cracking operation. 


21432 Treating a petroleum distillate with an alkanolamine hy- 
droxide and a supported oxidation catalyst impregnated with polynu- 
clear aromatic sulfonic acid. Frame, R.R. (to UOP Inc.). US Patent 
4,127,474. 28 Nov 1978. Filed date 2 Mar 1978. 8p. 

A process for treating a mercaptan-containing sour petroleum 
distillate is disclosed. The process comprises contacting the distillate 
with a supported — oxidation catalyst impregnated with a 
polynuclear aromatic sulfonic acid, said contacting being at oxida- 
tion conditions in the presence of an alkanolamine hydroxide. 


21433 Process for the conversion of hydrocarbons. Goudriaan, 
F.; Klinken, J.V. (to Shell Oil Co.). US Patent 4,126,538. 21 Nov 
1978. Priority date 22 Sep 1976, Netherlands. 10p. 

Residual hydrocarbon stocks obtained after vacuum distilla- 
tion are converted into light distillates by certain sequences of 
processing steps including vacuum distillation, deasphalting, hydro- 
cracking, atmospheric distillation and catalytic hydrotreating. 


21434 Oxidative dehydrogenation system. Rogers, R.S. (to Phil- 
lips Petroleum Co.). US Patent 4,125,381. 14 Nov 1978. Filed date 14 
ar 1977. 4p. 

Oxidative dehydrogenation system recycles separated water 
from the system to a catalytic oxidation reactor at which location 
organic compounds in the separated water are converted to materi- 
als such as carbon dioxide, carbon monoxide and water vapor with 
the resultant treated water being recycled to a dehydrogenation 
catalytic reactor of the system. 


21435 Simultaneous deasphalting-extraction process. Bushnell, 
J.D.; Glivicky, A.P.; Leighton, M.D.; Sankey, B.M. (to Exxon 
Research and Engineering Co.). US Patent 4,125,458. 14 Nov 1978. 
Filed date 22 Dec 1977. 10p. 

An asphalt containing mineral oil is simultaneously deasphalt- 
ed and extracted in a combination zone by contacting the oil with a 
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solvent comprising N-methyl-2-pyrrolidone (NMP) containing from 
0 to 5 LV% water and a light hydrocarbon to produce a raffinate 
the desired oil, most of the hydrocarbon solvent and some NMP. 
The raffinate is then passed to a reduced pressure zone to remove 
most of the hydrocarbon solvent therefrom. The remaining raffinate 
oil and NMP solution is then chilled to produce bulk liquid-liquid 
immiscibility between the oil and NMP. The chilled oil and NMP 
are then passed to a settling zone wherein the NMP is separated 
from the oil and recycled back into the combination zone. 


21436 Hydrocarbon solvent treatment of bituminous materials. 
Garwin, L. (to Kerr-McGee Refining Corp.). US Patent 4,125,459. 
14 Nov 1978. Filed date 19 Dec 1977. 8p. 

This invention relates to the production of oils of specified 
higher quality at the same yield or to the production of a higher 
yield of oils of the same quality from a bituminous material by a 
combination of propane and pentane deasphalting than would other- 
wise be obtainable by utilizing either propane or pentane deasphalt- 
ing processes alone. This is effected by subjecting the bituminous 
material first to a pentane deasphalting process to produce a light 
fraction containing resins and oils, followed by a propane deasphalt- 
ing process on the resin-oil fraction previously obtained and the 
recycle of at least a portion of the resins fraction back to the pentane 
deasphalting process. Alternatively, this is effected by subjecting the 
bituminous material first to a propane deasphalting process to pro- 
duce a heavy fraction containing asphaltenes and resins, followed by 
a pentane deasphalting process on the asphaltene-resin fraction pre- 
viously obtained and recycle of at least a portion of the resins 
fraction back to the propane deasphalting process. The oil thus 
produced is obtained in higher quality at the same yield or in higher 
yield at the same quality by virtue of the ability to cut deeper into 
the residuum than otherwise would be possible. 


21437 Hydrocarbon reforming process. Collins, T.A.; Voss, A.P. 
(to Atlantic Richfield Co.). US Patent 4,124,490. 7 Nov 1978. Filed 
date 2 Mar 1977. 10p. 

An improved hydrocarbon reforming process comprises: (1) 
contacting a hydrocarbon feed with a platinum group metal, rhen- 
ium-containing catalyst in the presence of hydrogen in at least one 
reaction zone at a temperature in the range of 500 to 650° F for a 
time sufficient to improve the catalytic activity stability of the 
catalyst; and thereafter, (2) contacting the hydrocarbon chargestock 
with the catalyst in the presence of hydrogen at hydrocarbon 
reforming conditions including a higher temperature than the tem- 
perature at which step (1) occurred. 


21438 Hydrocarbon conversion with a selectively sulfided acidic 
multimetallic catalytic composite. Antos, G.J.; Hayes, J.C.; Mitsche, 
R.T. (to UOP Inc.). US Patent 4,124,491. 7 Nov 1978. Filed date 9 
May 1972. 24p. 

Hydrocarbons are converted by contacting them at hydrocar- 
bon conversion conditions with a selectively sulfided acidic multime- 
tallic catalytic composite comprising a combination of catalytically 
effective amounts of a platinum group component, a sulfided rhen- 
ium component and a halogen component with a porous carrier 
material formed from Ziegler alumina. The platinum group compo- 
nent, sulfided rhenium component, and halogen component are 
present in the multimetallic catalytic composite in proportions of 
0.01 to 2 wt. % rhenium, 0.1 to 3.5 wt. % halogen and sulfur in an 
amount at least sufficient to provide an atomic ratio of sulfur to 
rhenium of at least about 0.5:1. These metallic components are 
dispersed throughout the Ziegler alumina carrier material in careful- 
ly controlled oxidation state such that substantially all of the plati- 
num group metal is present therein in the elemental metallic state 
and a substantial portion of the rhenium present therein is maintained 
in a sulfided state. A key feature of the hydrocarbon conversion 
process using the subject catalyst involves the continuous mainte- 
nance of the sulfided state of the rhenium component for the 
duration of the hydrocarbon conversion process. A specific example 
is a process for the catalytic reforming of a low octane gasoline 
fraction wherein the gasoline fraction and a hydrogen stream are 
contacted with the instant selectively sulfided acidic multimetallic 
catalyst at reforming conditions. 


21439 Treating a petroleum distillate with a supported metal 
phthalocyanine and an alkanolamine hydroxide. Frame, R.R. (to UOP 
Inc.). US Patent 4,124,494. 7 Nov 1978. Filed date 11 Jan 1978. 6p. 

A process for treating a mercaptan-containing sour petroleum 
distillate is disclosed. The process comprises passing said distillate in 
admixture with an oxidizing agent through a fixed bed of a support- 
ed metal phthalocyanine catalyst in the presence of an alkanolamine 
hydroxide, e.g., ethanoltrimethlylammonium hydroxide. 


21440 Catalytic oxidation of mercaptan in petroleum distillate 
including alkaline reagent and substituted ammonium halide. Frame, 
R.R. (to UOP Inc.). US Patent 4,124,493. 7 Nov 1978. Filed date 24 
Feb 1978. 8p. 
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A process for treating a mercaptan-containing sour petroleum 
distillate is disclosed. The process comprises contacting said distillate 
with a supported mercaptan oxidation catalyst at oxidation condi- 
tions in the presence of a substituted ammonium halide commingled 
with an alkaline reagent. 


21441 Processing of crude oils. Bazell, G.C. (to de Laval Sepa- 
rator Co.). US Patent 4,124,495. 7 Nov 1978. Filed date 28 Feb 1977. 
4p. 

A stream of wax-containing crude oil is passed through a 
heating zone which heats it sufficiently to melt the wax and is then 
passed through a rapid cooling zone where it is cooled to a tempera- 
ture below the freezing point of the wax but sufficiently rapidly to 
prevent solidification of the wax. The cooled oil is then subjected 
promptly to further treatment while the wax is still in liquid condi- 
tion in the oil at a temperature below said freezing point. The further 
treatment preferably includes passing a mixture of the cooled oil and 
wash water through a centrifuge and there separating the wash 
water from the oil while retaining the wax in the washed oil 
discharged from the centrifuge. 


21442 Separation of multi-component mixtures. Cummings, D.R. 
US Patent 4,124,496. 7 Nov 1978. Priority date 28 Jul 1976, United 
Kingdom of Great Britain and Northern ireland (UK). 14p. 

An improvement in the separation of a multi-component 
mixture, especially a well head stream, into gaseous and liquid phases 
by multi-component flash separation at reducing pressures, com- 
prises recycling at least a part of the gaseous fraction recovered from 
a stage after the first stage to a preceding stage, and preferably the 
immediately preceding stage, to mix with the liquid phase which is 
separated in said preceding stage and at substantially the pressure of 
said preceding stage. This (a) increases the gas/liquid ratio in each 
stage, the amount of liquid recovered from the last stage and the 
proportion of medium-boiling components therein; (b) results in 
more gas being available from the higher pressure stages and (c) 
yields gases having narrower boiling ranges. Three separation stages 
are preferred and pipeline gas, crude LPG and a local fuel gas to 
supply the energy requirements of the separation can be derived 
from the gaseous fractions recovered from the separation stages. 


21443 Treating a petroleum distillate with a supported metal 
phthalocyanine and a polynuclear aromatic sulfonic acid. Frame, R.R. 
(to UOP Inc.). US Patent 4,121,998. 24 Oct 1978. Filed date 18 Jan 
1978. 8p. 

A process for treating a mercaptan-containing sour petroleum 
distillate is disclosed. The process comprises contacting the distillate 
with a catalytic composite in the presence of an alkaline reagent at 
oxidation conditions. The catalytic composite comprises a solid 
adsorptive support impregnated with a polynuclear aromatic sul- 
fonic acid and a metal phthalocyanine. 


21444 Treating a petroleum distillate with a supported metal 
phthalocyanine and an alkaline reagent containing alkanolamine 
halide. Frame, R.R. (to UOP Inc.). US Patent 4,121,997. 24 Oct 
1978. Filed date 11 Jan 1978. 6p. 

A process for treating a mercaptan-containing sour petroleum 
distillate is disclosed. The process comprises passing said distillate in 
admixture with an oxidizing agent through a fixed bed of a support- 
ed metal phthalocyanine catalyst in the presence of an alkanolamine 
halide, e.g., ethanoltrimethylammonium chloride, mixed with an 
alkaline reagent. 


21445 Catalytic oxidation of petroleum distillates with charcoal 
and with supported metal phthalocyanine. Carlson, D.H.J. (to UOP 
Inc.). US Patent 4,121,999. 24 Oct 1978. Filed date 8 Aug 1977. 6p. 

A catalytic process for treating sour petroleum distillates is 
disclosed. A sour petroleum distillate containing phenolic catalyst 
toxins to toxin precursors are pretreated in contact with an oxidizing 
agent and a charcoal adsorbent at conditions to oxidize a portion of 
the mercaptan content of the distillate to disulfides, and to adsorb 
substantially all of the phenolic toxin and toxin precursors from the 
distillate. The distillate is thereafter treated in an alkaline environ- 
ment in contact with an oxidizing agent and a supported metal 
phthalocyanine catalyst to oxidize the residual maercaptans con- 
tained therein to disulfides. 


21446 Hydrogenation process for pyrolysis liquids. Winter, G.R. 
III. (to UOP Inc.). US Patent 4,110,202. 29 Aug 1978. Filed date 18 
Nov 1977. 8p. 

A hydrocarbon conversion process for the hydrogenation of 
olefinic hydrocarbons is described wherein the feed is fractionated 
into a C,-C; light fraction and a Cs-Cs heavy fraction, the heavy feed 
fraction is mixed with the makeup hydrogen stream and passed 
upward through a first catalyst bed, the effluent of the first reaction 
zone is admixed with the recycle hydrogen stream and a first portion 
of the light feed fraction and passed upward through a second 
catalyst bed. At least a portion of the liquid which has passed 
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through the second catalyst bed is cooled and admixed with a second 
portion of the light feed fraction. 


21447 Emsland oil refinery. Mueller, W. (Erdoelraffinerie Ems- 
land, Lingen (Germany, F.R.). Abt. Produktions- und Raffinerie- 
planung). Oe/; 16: No. 7, 180-188(Jul 1978). (In German). 

The Emsland oil refinery of Wintershall AG is one of the 
oldest established plants of its kind in Western Germany. Gradually 
over the years, however, the refinery adapted new task and con- 
cepts, and thanks to its hydrocrackers, nowaday disposes of a highly 
flexible and most exacting equipment. 


21448 Oil refinery process plants. Part 1. Basis of refinery 
construction processes and equipment. Turnell, A.J. (Foster Wheeler 
Ltd., Reading, England). Met. Constr.; 9: No. 11, 516-520(Nov 1977). 

The principal factors to be considered in the design stage, 
such as materials, functional requirements of the plant, and construc- 
tion processes, are discussed, with details of how they are used in 
conjunction with codes of practice, standards and safety require- 
ments. This (design) stage is illustrated by brief descriptions of the 
construction of refinery process plant components, such as heaters, 
distillation columns and heat exchangers. 


21449 Statistical thermodynamics of solutions in natural-gas and 
petroleum refining. Donohue, M.D. Berkeley, CA; Univ. of Califor- 
nia (1977). 251p. University Microfilms Order No. 7812542. 

Thesis (Ph. D.). 

The perturbed-hard-chain theory for pure fields is extended 
to multicomponent mixtures. The perturbed-hard-chain theory takes 
into account contributions to thermodynamic properties from all 
external molecular degrees of freedom (density-dependent transla- 
tions, rotations, and vibrations). The extension of the perturbed- 
hard-chain theory to mixtures is based on a one-fluid model. The 
perturbed-hard-chain theory has been applied to most fluids com- 
monly encountered in natural-gas and petroleum-refining operations. 
The theory gives good agreement for both pure-component and 
fluid-mixture properties including vapor pressures, liquid densities, 
enthalpies, and K factors. A number of examples are given. Three 
parameters are necessary to describe each pure component. These 
are obtained by simultaneously fitting vapor—pressure and liquid— 
density data. One additional parameter is required for each binary 
mixture and is determined from either Henry's constant or K-factor 
data. Ternary and higher mixtures require no additional parameters. 
Parameters are given for about 50 pure components and 60 binaries. 


21450 Control systems design for multi-fuels in a combustion 
process. Keller, R.T.; Johnson, R.K. (Bailey Meter Co., Wickliffe, 
OH). pp 27-36 of Proceedings of the thirty-first annual symposium 
on instrumentation for the process industries. College Station, TX; 
Texas A and M Univ. (1976). 

From 31. annual symposium on instrumentation for the proc- 
ess industries; College Station, TX, USA (21 Jan 1976). 

This paper deals with the basic combustion control scheme 
designed for fire multiple fuels, singly and in combination in such a 
way as to derive maximum utilization of available heat energy and 
thus push back the limits, to the extent possible, which may be 
imposed on plant production as a result of fuel scarcity. Application 
of fuel saving methods to refinery gas with oil or residual sludge fuel 
is considered. 


21451 Some experience with multiplexers. Serne, R.W. (Stand- 
ard Oil Co. of Ohio, Cleveland); Weideman, E.A. pp 55-59 of 
Proceedings of the thirty-first annual symposium on instrumentation 
for the process industries. College Station, TX; Texas A and M 
Univ. (1976). 

From 31. annual symposium on instrumentation for the proc- 
ess industries; College Station, TX, USA (21 Jan 1976). 

A design approach considered when deciding between local 
and centralized control and the use of remote multiplexing of instru- 
mentation and control signals is discussed. Advantages of central 
control with remote multiplexing are explained. 


21452 Computer control of superfractionator pays-off rapidly. 
Anderson, R. (Cosden Oil and Chemical Co., Big Spring, TX); 
Parsons, J.R.; Staten, H.W. pp 75-79 of Proceedings of the thirty- 
first annual symposium on instrumentation for the process industries. 
College Station, TX; Texas A and M Univ. (1976). 

From 31. annual symposium on instrumentation for the proc- 
ess industries; College Station, TX, USA (21 Jan 1976). 

Use of analog computer-controllers and process chromato- 
graphs to achieve composition control on both ends of the ethylben- 
zene superfrationator towers is discussed. The control systems 
employ feedforward plus feedback control strategies to stabilize 
column operation and to achieve a higher level of performance from 
the superfractionators. The new controls allow a 11 to 20% reduc- 
tion in fuel requirements and a 28 to 36% increase in charge rate and 
at the same time reduce the ethylbenzene loss in the tower bottoms 
product by 64%. 
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PRODUCTS AND BY-PRODUCTS 


21453 Maintaining integrity of fire control systems. Littlefield, 
R. (E. I. du Pont de Nemours and Co., Orange, TX). pp 7-10 of 
Proceedings of the thirty-first annual symposium on instrumentation 
for the process industries. College Station, TX; Texas A and M 
Univ. (1976). 

From 31. annual symposium on instrumentation for the proc- 
ess industries; College Station, TX, USA (21 Jan 1976). 

Various techniques used to improve safety and fire protection 
in plants utilizing hydrocarbons and use of explosion proof equip- 
ment and purging techniques that provide safety barriers between 
heat or spark generators and volatile gases are discussed. Fire 
prevention devices in fully automatic plants that manufacture ethyl- 
ene, high and low density polyethylene, nylon intermediates, metha- 
nol and most any plant producing crude or refined hydrocarbons are 
analyzed; and development of standards covering fire control valves 
and systems is recommended. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 23541 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 23412, 23429, 23451, 23496, 
23512, 23518 


21454 (BNL—50782) Proceedings of the workshop on world oil 
supply-demand analysis. Hoffman, K.C. (ed.). (Brookhaven National 
Lab., Upton, NY (USA)). 1977. Contract EY-76-C-02-0016. 194p. 
(CONF-7706169—). Dep. NTIS, PC A09/MF AO1. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 

Twelve papers and four panel discussions are included. A 
separate abstract was prepared for each paper. The panel discussions 
were on: technical and physical policy elements affecting world oil 
supply and demand; financial, tax, and tariff issues in world oil 
supply and demand; the world economy as influenced by world oil 
prices and availability; the use of models and analysis in the policy 
process. (DLC) 


21455 (BNL—S50782, pp 23-37) World oil demand. Basile, P.S. 
(International Inst. for Applied Systems Analysis, Laxenburg, Aus- 
tria). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


The WAES workshop on the global energy picture up to the 
year 2000 and the methodology used are described. The oil demand 
is discussed in detail. 8 figures. (DLC) 


21456 (BNL—50782, pp 39-67) Producers, consumers, and mul- 
tinationals: problems in lyzing a noncompetitive market. Adelman, 
M.A. (Massachusetts Inst. of Tech., Cambridge). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


The price should gravitate slowly toward the monopoly 
level, which is much higher than current. It will probably never get 
there. Turbulence will continue as the tension between Saudi Arabia 
and its partners needs to be resolved each time before the price can 
be raised. The huge trade deficits of the importing nations have 
strained the world monetary system, led to protectionist steps of 
which GATT has recently warned, and had some part in the 
recession of 1974-75 and the disappointing stagnation of 1976-77. If 
the analysis is sound, and the cartel has great unexerted price raising 
pus, better business conditions and a strengthening of the world 
inancial machinery will be a signal to raise prices again. Oil produc- 
er imports will doubtless continue to grow, but so will the value of 
exports. Therefore, the oft-heard expectation that the oil exporters’ 
current surpluses will trend to zero by the early 1980's seems 
without foundation. If the exporters continue to act rationally, their 
program must be to raise prices and push the world monetary system 
toward the brink, but not too close. Past the mid-1980s, the picture 
will change. 


21457 (BNL—S50782, pp 69-94) Expensive oil, international 
trade, and the balance of payments. Pollack, G.A. (Exxon Corp., 
New York, NY). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


ERA VOL. 4, NO. 9 


Demand for energy will grow more slowly in the future than 
in the past, and an increasing proportion of that demand will be met 
by fuels other than oil. The volume of internationally traded oil will 
continue to rise, but the rate of increase will probably be only a smal! 
fraction of the earlier trend rate. Internationally traded oil as a 
percent of total Free World production will rise until around 1980 
and then decline moderately. And if the real price of oil remains 
more-or-less constant, the value of oil as a percent of total trade will 
probably decline. The sharp escalation of oil prices has confronted 
oil-importing nations with a basic problem at two levels: first, the 
underlying burden on consumers of the wealth transfer to OPEC; 
and second, the balance-of-payments complications that may arise in 
the process of effecting the transfer or of deferring some of it until 
the future. As regards the first of these, our projections suggest that 
this burden could well rise for a number of countries, the United 
States in particular, but that it might decline somewhat for others, 
notably Japan. With respect to the balance-of-payments problem, a 
number of countries would seem to have no alternative but to adjust 
by some combinatiion of importing less, exporting more, and attract- 
ing more foreign capital. The international payments system may be 
capable of accommodating the necessary adjustments. These, how- 
ever, will entail pervasive changes in the commodity composition, 
the country pattern, the prices, and the overall volume of interna- 
tional trade. Thus, the repercussions for international trade of the 
sharp escalation of oil prices extend far beyond the direct impact on 
oil movements, themselves. 9 tables. 


21458 (BNL—50782, pp 95-97) World oil study. Caruso, G.F. 
(CIA Headquarters, Washington, D.C.). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


This paper is a brief summary of the CIA analysis of world 
energy supplies and demands. The conclusion is that the supply/ 
demand situation will become very critical during the 1980 to 1985 
period. (DLC) 


21459 (BNL—50782, pp 107-118) MIT world oil project. 
Jacoby, H.D. (Massachusetts Inst. of Tech., Cambridge). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


Objective of the project is to develop improved methods and 
data in order to aid in analysis of likely developments in world oil 
over the next few decades. The international oil market comprises 
importers, “price-taker” supplies, and the cartel core. Models are 
made of the supply and demand. The approach taken in the simula- 
tion is discussed. 4 figures. 


21460 (BNL—50782, pp 131-145) International analysis at FEA. 
Pearson, J.D. (Federal Energy Administration, Washington, D.C.). 
1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


If we take our base no energy plan” as a projection of world 
trends then market prices for oil will rise to somewhere in the $17 to 
$27 range by 1985 depending upon the amount of anticipation one 
assumes. However, this forecast is a "do-nothing” assumption of 
what would happen in the absence of any coherent energy planning 
in IEA countries such as the U.S., Japan, Canada, and Europe. 
Significant energy planning such as the U.S. National Energy Plan 
will have a considerable effect on long-term energy prices. 


21461 (BNL—50782, pp 147-152) Some analyses conducted at 
the World Bank. Blitzer, C. (International Bank for Reconstruction 
and Development, Washington, D.C.). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


Several studies in the area of energy research are described. 
The effects of the rise in oil prices on the growth and development 
prospects of LDC’s are found to have some impact on the long-run 
development prospects and a somewhat more serious impact on the 
short-run prospects. The model by OPEC pricing policy developed 
some years ago is reviewed; the conclusion is that the most likely 
policy that OPEC would pursue would imply near constant real 
prices. (DLC) 


21462 (BNL—S50782, pp 179-182) Remarks regarding world oil 
price analysis. Gately, D. (New York Univ., New York, NY). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


Some of the problems in modeling the behavior of OPEC and 
the pricing of oil are discussed briefly. (DLC) 
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21463 (DOE/EIA—0102/20) Petroleum supply/demand esti- 
mates and cost of petroleum imports, 1978—1980. Tukenmez, E.; 
Dwyer, C. (Department of Energy, Washington, DC (USA). Energy 
Information Administration). Dec 1978. 26p. Dep. NTIS, PC A03/ 
MF AOl. 

Results of the analysis show that petroleum imports to the 50- 
State/D.C. area covered by the DOE import statistics are expected 
to average 8.1 to 8.3 million barrels daily in 1978. The cost of 
petroleum imports to the U.S. balance of payments area, including 
net imports to U.S. territories such as Puerto Rico and Virgin Islands 
is expected to be $44 to $45 billion in 1978, expressed in constant 
dollars observed in the first half of 1978. Imports into the 50-State/ 
D.C. area are expected to rise to the range of 9 to 9.4 million barrels 
daily in 1979 and to 10 to 10.6 million barrels daily in 1980. The cost 
of imports to the balance of payments area is expected to range 
between $49 and $51 billion in 1979 and between $54 and $57 billion 
in 1980 in first half of 1978 dollars. 


21464 (DOE/EIA—0!102/27) Historic and forecasted energy 
prices by U.S. Department of Energy region and fuel type for three 
macroeconomic scenarios and one imported oil price escalation scenar- 
io. Borg, S.; Moden, R. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Dec 1978. 38p. Dep. 
NTIS, PC A03/MF AO1. 

The Offices of the Assistant Secretary for Conservation and 
Solar Applications, and the Assistant Secretary for Policy and 
Evaluation, requested the Energy Information Administration to 
provide forecasts of energy prices at the DOE regional level for 
each year through the year 2000. Historical fuel prices for 1975, and 
1976, and forecasted fuel prices for 1985 and 1990 are reported as an 
initial step in this process. The assumptions and the methodology 
employed are described and results are tabulated. Specific data for 
each of the ten DOE regions and the national average for the four 
economic sectors (residential, commercial, industrial, and transporta- 
tion) are shown in tables. Summary information for each economic 
sector is also shown in tables. 


21465 Theory of crude oil prices. I. Introduction of opportunity 
costs. Mossavar-Romani, B.; Denton, J.C. Energy Convers.; 17: No. 1, 
37-40(1977). 

If recent trends are continued, the price of crude oil will be a 
strong driving force in changing the practice of energy conversion. 
This paper discusses the inclusion of an opportunity cost to a state or 
nation in establishing an appropriate price of crude oil. Succeeding 
papers will discuss the elasticity of crude oil supply and some 
implications of offsetting opportunity costs in establishing the price 
of crude oil. A reasonable approach is established for pricing crude 
oil, taking into account state or national opportunities, although its 
application brings into conflict the differing interests of states and 
nations. The approach relates the opportunity cost to the price 
elasticity of recoverable volumes of crude oil. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 21487, 24622 


21466 (BETC/RI—78/20) Solvent treatment of used lubricating 
oil to remove coking and fouling precursors. Brinkman, D.W.; Cotton, 
F.O.; Whisman, M.L. (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Dec 1978. 33p. 
Dep. NTIS, PC A03/MF AO1. 

Coking and fouling problems encountered with direct distilla- 
tion of used lubricating oils indicate the need for a pretreatment step 
in re-refining processes which employ distillation. A systematic, 
detailed study of pretreatment by solvent precipitation is presented. 
After many solvents were tested, the optimum system is shown to be 
a mixture of 2-propanol, !-butanol, and methylethy! ketone in a ratio 
of 1:2:1 by volume. The minimum solvent-to-oil ratio is 3:1. Sludge 
separation and settling rates are noted for static reactors, and data 
for centrifuged samples are also included. The effects of container 
shape, pH, and impurities are studied and shown to be minimal. Pilot 
plant data show this pretreatment to be effective and prove solvents 
can be recycled for continued use. The solvent pretreatment in 
conjunction with dehydration, distillation, and a finishing process, 
produces a high-quality lube oil. 


21467 (NBS-SP—488) Measurements and standards for recycled 
oil, Becker, D.A. (ed.). (National Bureau of Standards, Washington, 
DC (USA). Inst. for Materials Research). 1976. 162p. (CONF- 
7611103—; PB—271562). GPO. 

From Workshop on measurements and standards for recycled 
oil; Gaithersburg, MD, USA (22 Nov 1976). 

The workshop on Measurements and Standards for Recycled 
Oil, held at the National Bureau of Standards on November 22 and 
23, 1976 is reported. There were seven sessions on specific subject 
areas at the meeting, with a total of 26 formal presentations, plus 
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extensive discussion periods. The subject areas were as follows: (I) 
The NBS Responsibilities and Program, (II) Used Oil Reused as 
Fuel, (III) Recycled Industrial and Hydraulic Oils, (IV and V) 
Recycled Engine Oils, (VI) Barriers to the Utilization of Recycled 
Oils, and (VII) Problems and Needs in Establishing Quality for 
Recycled Oil Products. Included in this volume are the invited talks 
that were given and summaries of the extended discussions that were 
held on each of these subject areas. 


21468 Oil separation material. Cairns, R.J.R.; Murtagh, J.M.H. 
(to British Petroleum Co., Ltd.). US Patent 4,129,499. 12 Dec 1978. 
Priority date 9 Mar 1976, United Kingdom of Great Britain and 
Northern Ireland (UK). 8p. 

Anthracite packed oil water coalescers are treated with cer- 
tain polymers, e.g., polybutene polyamines to improve their perform- 
ance when dealing with sea water—oil emulsions. 


21469 Method of removing hydrogen sulfide from gas. Fleck, 
R.N. (to Union Oil Co. of California). US Patent 4,125,597. 14 Nov 
1978. Filed date 4 Feb 1976. 8p. 

The process for absorbing hydrogen sulfide from hydrogenat- 
ed or hydrolyzed Claus process gas by contacting said gas and an 
alkaline aqueous solution containing dissolved oxidation-reduction 
components in at least a primary and a final gas-liquid scrubber stage 
to effect the absorption of the hydrogen sulfide from the gas. The 
hydrogen sulfide is subsequently oxidized to elemental sulfur in the 
washing solution. The fresh washing solution is first introduced to 
the final stage for contact with gas of reduced hydrogen sulfide 
content from the prior stages to e ect the transfer of dissolved and 
entrained oxygen from the washing solution to the gas. The thus 
treated —- solution is then passed to at least the primary 
scrubber stage for contact with incoming hydrogen sulfide rich gas 
under conditions which avoid a high rate of thiosulfate and sulfate 
formation due to the presence of oxygen. The washing solution is 
thereafter regenerated by contact with an oxygen-containing gas and 
the elemental sulfur is recovered therefrom. 


21470 Process for the reclamation of waste hydrocarbon oils. 
Fung, D.T.; Laberge, J.; Przystal, F.S. (to Canadian Industries Ltd.). 
US Patent 4,124,492. 7 Nov 1978. Priority date 19 May 1977, 
Canada. 6p. 

Disclosed is a process for rejuvenating and reclaiming useful 
hydrocarbon oils from contaminated waste oils. The process com- 
prises dehydrating the waste oil and thereafter dissolving the dehy- 
drated oil in a selected amount of isopropanol or N-propanol at a 
temperature of 45 to 80°C. The undissolved waste matter is separat- 
ed and the residual oil/solvent fraction is distilled to recover the 
decontaminated oil and the solvent. The recovered oil can be further 
clarified by treatment with a bleaching clay or activated carbon at 
elevated temperatures. The process is more efficient and economic 
than those known heretofore resulting in high yields of reclaimed oil 
and more environmentally acceptable waste products. 


21471 Method for removing sludge from oil. Fainman, M. US 
Patent 4,105,542. 8 Aug 1978. Filed date 30 Dec 1976. 14p. 

This invention relates to a method for purifying used oil such 
as lubricating oil and the like. The method comprises the steps of 
mixing the used oil with a diluent so as to lower the vag ine of the 
used oil to a manageable viscosity, and then mixing and heating the 
diluted oil with a water—alcohol mixture which mixture also in- 
cludes a small quantity of water soluble acid or a monovalent base. 
The resultant mixture is then permitted to settle so as to cause a 
phase separation with the sludge and other undesirable components 
in the aqueous phase and the now-purified oil in the organic phase. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 21501, 21502, 24526, 24563, 24688 


21472 (COO—2989-3) Effects of oil on a tundra pond. Final 
report. Hobbie, J.E. (Marine Biological Lab., Woods Hole, MA 
(USA)). ys 1978. Contract EY-76- 76-8-02- 2989. Sp. Dep. NTIS, PC 
A02/MF A01 

A three year study of two spills in tundra ponds at Barrow 
showed that oil has a highly specific impact on the benthos. Instead 
of a toxic effect on the entire community, as occurred with the 
crustacean zooplankton, certain insect species inhabiting the vegetat- 
ed margins of the ponds were eliminated. Physical entrapment by the 
floating oil slick or the film coating stems of emergent sedges and 
grasses appeared to cause this mortality, and species specific beha- 
viors may be responsible for the observed selectivity. Recovery of 
affected populations may take years due to the long life cycles of 
arctic insects, and the poor dispersal capabilities of many arctic 
species. Large scale spills covering many contiguous lakes and ponds 
could have especially long lasting impacts. 
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21473 (PB—281114) Oil spill and oil pollution reports: August 
1977—October 1977. Quarterly report August—October 1977. 
Melvin, P.; Ehrenspeck, H.; Sorenson, E. (California Univ., Santa 
Barbara (USA). Marine Science Inst.). Jan 1978. 291p. NTIS PC 
A13/MF AOl. 

The August 1977 - October 1977 issue of Oil Spill and Oil 
Pollution Reports is a quarterly compilation of oil pollution publica- 
tions and ongoing project summaries. Presented in the report are: (a) 
summaries and citations of published literature and patents; (b) 
summaries and status of current research projects; and (c) current 
oil-related conferences. (Portions of this document are not fully 
legible) 


21474 (PB—281282) Hydrodynamics of diversionary booms. 
Final report. McCracken, W.E. (Mason and Hanger-Silas Mason Co., 
Inc., Leonardo, NJ (USA)). Apr 1978. Contract EPA-68-03-0490. 
57p. NTIS PC A04/MF AOl1. 

The failure of booms to contain floating oil in currents above 
0.5 m/s appears to be well established. A method suggested to 
surmount this limitation is to use the boom in a diversionary mode to 
move the oil into regions of low currents where containment and 
removal can be accomplished. Previous tow tests with booms de- 
ployed in a diversionary mode have shown that oil droplets are often 
entrained in a flow under the boom. In these tests, the booms are set 
at an angle to the direction of tow and do not extend entirely across 
the tank. Typically, the length of boom employed in these tests was 
30 m. Failure of the boom to contain oil occurred near the trailing 
end of the boom over approximately one-third of the length of the 
boom. The U.S. Environmental Protection Agency sponsored a test 
program at their oil and hazardous materials simulated environmen- 
tal test tank (OHMSETT) to study and document the near-field 
hydrodynamics of the trailing end of a diversionary boom. Three- 
dimensional flow fields were examined visually, using dye and oil 
droplets with a towed underwater video system designed and built as 
part of the program. Turbulence intensity was simultaneously docu- 
mented photographically and measured with a hot-film anemometer. 


21475 (PB—281443) Environmental planning for offshore oil and 
gas. Volume II: effects on coastal communities. Final technical report. 
Zinn, J. (Conservation Foundation, Washington, DC (USA)). Mar 
1978. Contract DI-14-16-0008-926. 77p. NTIS PC AOS/MF AO1. 

The procedures used in forecasting community development 
that accompanies the major industrial growth related to Outer 
Continental Shelf (OCS) developments are illustrated. The close 
relationships between OCS industrial development and community 
development, on the one hand, and community development and 
resource conservation, on the other are emphasized. Examples from 
published studies and an outline of a sample forecast are included. 


21476 (PB—281444) Environmental planning for offshore oil and 
gas. Volume III: Effects on living resources and habitats. Final techni- 
cal report. Clark, J.; Terrell, C. (Conservation Foundation, Washing- 
ton, DC (USA)). Mar 1978. Contract DI-16-0008-962. 247p. NTIS 
PC Al1/MF AOl. 

Procedures for environmental assessment in areas affected by 
offshore oil and gas recovery operations are presented. The section 
on impact assessment describes a recommended process for assessing 
impacts, identifier events that occur in sequence from development 
to impact, uses standardized nomenclature for assessment analysis 
and recognizes ecological disturbances as the key element for assess- 
ing impacts. The generation of disturbances section reviews relevant 
data on ten types of Outer Continental Shelf (OCS)-related projects 
that may create ecological disturbances. The section on potential 
disturbances of standard subprojects reviews ecological disturbances 
caused by 20 subprojects which were standardized to avoid exten- 
sive repetition. Emphasis is on sources of disturbance more than 
details of ecological effects of impact assessment. 


21477 (PB—281634) Alaska OCS socioeconomic studies pro- 
gram, Beaufort Sea region - manmade environment. Technical report. 
Schultheis, M.C.; Smythe, G. (Peat, Marwick, Mitchell and Co., 
Anchorage, AK (USA); Alaska Consultants, Inc., Anchorage 
(USA)). 1978. Contract DI-AA550-CT6-61. 292p. NTIS PC A13/ 
MF AOI. 

The Alaska Outer Continental Shelf (OCS) Socioeconomic 
Studies Program is a multi-year research effort which attempts to 
predict and evaluate the effects of Alaska OCS Petroleum Develop- 
ment upon the physical, social, and economic environments within 
the state. The analysis addresses the differing effects among various 
geographic units: the State of Alaska as a whole, the several regions 
within which oil and gas development is likely to take place, and 
within these regions, the various communities. The report contains a 
description of the manmade environment of the Beaufort Sea region 
generally and of four of its member communities in particular. For 
the region, an outline of the population and economy, selected 
community facilities and services, and local government organiza- 
tion is provided, plus an indication of inter-regional and inter- 
community ties. Similar information is provided in detail for the 
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traditional communities of Barrow, Kaktovik, Wainwright and 
Nuigsut. For Wainwright and Nuigqsut, additional information on 
land use, land status, utilities and transportation facilities and services 
is also included. 


21478 (PB-—281671) Oil spill and oil pollution reports. Volume 5. 
Number 1. Quarterly report November 1977—January 1978. Ehren- 
speck, H.; Melvin, P.; Sorenson, E.; Cook, J. (California Univ., Santa 
Barbara (USA). Marine Science Inst.). Apr 1978. 204p. NTIS PC 
A10/MF AOl. 

The November 1977-January 1978 issue begins Volume 5 of 
OIL SPILL AND OIL POLLUTION REPORTS, a quarterly 
compilation of abstracts of current oil pollution-related literature and 
research projects. Comprehensive coverage of terrestrial and aquatic 
oil pollution and its prevention and control is provided, with empha- 
sis on the marine environment. The report contains (a) citations and 
summaries of 1975 to 1977 publications and patents; (b) status and 
summaries of current research programs; and (c) information on 
current oil pollution-related meetings. 


21479 (PB—281744) Kodiak Island Borough outer continental 
shelf impact study. Volume one: Level of oil activity, policy alterna- 
tives, summary of impact. (Alaska Dept. of Community and Regional 
Affairs, Juneau (USA); Simpson, Usher and Jones, Inc., Anchorage, 
AK (USA)). Jun 1977. 104p. NTIS PC A06/MF AO1. 

Phase one of the study was a compilation of base line data 
assessing the current level of community services, utilities, facilities 
and housing. Phase two involved review and projections of expected 
oil industry activity in the Kodiak area. Many external factors will 
affect the level of this activity--the amount of recoverable oil discov- 
ered, the degree of oil industry reliance upon Kodiak as a transporta- 
tion and staging area for Outer Continental Shelf (OCS) develop- 
ment, and Kodiak’s capability to provide services and facilities 
necessary for oil development. Phase three related information in the 
community inventory to the various levels of expected oil industry 
activity. It identifies potential problems in the availability of commu- 
nity facilities and utilities, housing, and other vital community serv- 
ices. The report then reviews available means of solving those 
problems. It indicates alternative policies and programs for fulfilling 
needs generated by OCS development and, at the same time, mini- 
mize negative impacts on Kodiak. Phase four of the study considered 
the final outcome of OCS development in terms of impacts. In 
essence, the study develops through phases one, two and three, a 
forecast of oil activity as it will relate to the community existing 
today. Phase four describes the long-term impacts that will result 
from OCS development if it occurs. 


21480 Cryothermal manipulation of petroleum. Ross, S.L.; Shuff- 
man, O. US Patent 4,129,431. 12 Dec 1978. Filed date 26 Jan 1977. 
10p. 

The subject invention relates to method and apparatus for 
controlling or manipulating a body of crude, refined, or used petro- 
leum as, for example: in the herding and recovery of an oil spill in a 
body of water; in temporarily stopping a leak in an oil tanker caused 
by a cracked hull; in recovering oil inadvertently spilled on a 
beachfront; in plugging an oil casing pipe to control an oil fire at sea 
on a drilling platform; in effecting preliminary refinement of oil at 
the oil rig site; in transporting oil from the Arctic or Antarctic 
region without resorting to complicated and costly apparatus; and in 
many other applications. The method basically comprises exposing a 
body of crude, refined, or used petroleum mass either to a transient 
atmosphere or environment of a freezing, sub-freezing, or cryogenics 
temperature or contacting the petroleum with a substance or mecha- 
nism exhibiting freezing, sub-freezing, or cryogenics temperatures. 
The apparatus comprises mechanisms for handling substances at 
freezing, sub-freezing or cryogenics temperatures and capable of 
maintaining said material in the vicinity of the petroleum mass. 


21481 Ultrasonic oil spill removal. Kuris, A. US Patent 
4,126,547. 21 Nov 1978. Filed date 7 Dec 1976. 14p. 

Oil slicks on surface waters are dispersed by the exposure of 
the surface oils to ultrasonic energy to effectuate an homogenization 
of the oil and water to permit absorption of the oil within the total 
volume of water. 


21482 Method for collecting lightweight substances floating on a 
liquid surface. Middelbeek, C.G. (to Ballast Nedam Groep N.V.). US 
Patent 4,126,552. 21 Nov 1978. Priority date 4 Apr 1975, Nether- 
lands. 4p. 

In a method of collecting lightweight substance, e.g., oil, 
floating on a liquid, the lightweight substance is sprayed with the aid 
of a liquid jet into an accumulator tank in that the lightweight 
substance lands together with the liquid jet as a downward stream 
about a lower edge of the open bottom of the tank into said tank. In 
order to keep the liquid jet effective the disintegration of the liquid 
jet is prevented. To this end the liquid jet is guided above the layer 
of lightweight substance along a bar or similar guide means. 
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21483 Overview of the biogeochemistry of fossil fuel hydrocar- 
bons in the marine environment. Farrington, J.W. (Woods Hole 
Oceanographic Institution, MA). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 818-834(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The analytical methodology currently available for fossil fuel 
hydrocarbon analyses is sensitive and selective to the point that 
individual aromatic hydrocarbons can be measured in sediment and 
tissue samples at 10° g/g dry weight. An area of concern is that 
intercalibration exercises reveal wide differences, often a factor of 10 
or more in values reported by different laboratories. A factor of 10 in 
concentration of toxic compounds can easily be the difference be- 
tween a healthy and a severely impacted ecosystem. A second aspect 
of analytical methodology which is of concern is the lack of suitable 
standards. In many laboratories the application of combined liquid 
chromatography separations, glass capillary gas chromatography 
and glass capillary gas chromatography—mass spectrometry—com- 
puter systems allows separation of hundreds of individual aromatic 
compounds, e.g., nine to twelve isomers of C-3 phenanthrenes. 
However, there are no commercial sources for standards to verify 
identifications or calibrate the quantification of these compounds. A 
third aspect of analytical methodology in need of increased attention 
relates to the analyses for reaction products of fossil fuel compounds 
and metabolites resulting from chemical or photochemical reactions 
in the environment and from metabolism in organisms. Coupled with 
this is the need for more attention to the hetero-atom compounds 
such as toluidines in petroleum as they have been shown to be 
relatively more toxic than some of the aromatic hydrocarbons. A 
fourth problem is being able to get at the vast data base on hydrocar- 
bon biogeochemistry collected by the BLM program and other 
programs funded by DOE, EPA, and industry over the past several 
years. 


21484 Analytical methodology in assessing petroleum pollution. 
Petrakis, L.; Jewell, D.M.; Benusa, W.F. (Gulf Research and Devel- 
opment Co., Pittsburgh, PA). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 870-876(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Aspects of petroleum pollution and available analytical meth- 
ods for compounds associated with petroleum are surveyed. It is 
noted that modern analytical methodology can develop detailed 
structural profiles of the highly complex, multicomponent mixture of 
petroleum and petroleum fractions. These structural profiles can be 
extremely valuable in studies of the fate of oil in the marine environ- 
ment, as well as in developing oil spill cleanup schemes. This is 
possible due to the fact that the various chemical classes do not 
behave in the same manner in a given set of environmental condi- 
tions, nor do they respond identically to various bacterial flora. The 
detailed structural profiles involve the use of separation and charac- 
terizational tools particularly suitable to the study of petroleum. 
Novel use is suggested for **C NMR which holds much promise, 
especially for delineating the point of microbial attack in biodegrada- 
tion of petroleum. Emphasis is placed on the synergism of the 
various analytical tools and on the need to compare biodegraded 
material with a set baseline data (starting material). The need for 
group-type analyses is also emphasized. These schemes are illustrat- 
ed with the profiles of two different petroleum crudes. 


21485 Comparison of extraction methods for hydrocarbons in 
marine sediment. Brown, D.W.; Ramos, L.S.; MacLeod, W.D. Jr. 
(NOAA National Analytical Facility, Seattle, WA). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 886-890(Aug 1978). (CONF- 
780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978) 

In recent years considerable interest has developed for assess- 
ing the presence of hydrocarbons in the marine environment. Nu- 
merous concerned laboratories have evolved specialized procedures 
for chemical analyses of marine sediments. It is difficult, however, to 
interrelate analytical data obtained by these various methods as they 
generally differ in efficiency of analysis for various ranges of com- 
pounds. There is a need for standardizing the analytical procedures 
so that meaningful correlation of the data from hydrocarbon analy- 
ses of marine sediments will be more practical. Such a method 
should be precise, accurate, and efficient, as well as convenient and 
safe for routine processing of large numbers of samples. The exhaus- 
tive Soxhlet method of extraction is generally considered the most 
efficient, although perhaps not the most convenient. Several alterna- 
tive procedures have been developed which give efficiencies similar 
to Soxhlet methods. It was shown that refluxing sediment for 3 
hours with 1:1 benzene/0.5 N KOH in methanol was as efficient as 
Soxhlet extraction using the same solvents. It has been reported that 
agitation on a shaker table was only 4% less efficient than Soxhlet; 
however, others found stable eulsions in applying the technique. To 
avoid emulsions, extracting sediments with an aqueous diethyl ether 
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solvent slurry on a ball-mill tumbler is suggested. This method was 
convenient for processing numbers of samples, although subsequent- 
ly some hydrocarbon yields were found lower than by Soxhlet. 


21486 Application of trace analytical techniques to a study of 
hydrocarbon composition upon dispersion of petroleum in a flowing 
seawater system. Bean, R.M.; Blaylock, J.W.; Riley, R.G. (Battelle 
Pacific Northwest Labs., Richland, WA). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 23: No. 3, 902-908(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Marine biology studies at Battelle’s Marine Research Labora- 
tory at Sequim, Washington, have been directed toward understand- 
ing long-term effects of petroleum hydrocarbons on marine ecosys- 
tems and associated organisms. To this end, studies have considered 
the toxicological and ecological effects of petroleum in sediments 
and water in concentrations considerably below those which can 
cause acute toxic (lethal) effects. As a part of these long-term studies, 
experiments are being conducted over periods of many months in 
flowing seawater systems containing total hydrocarbon concentra- 
tions on the order of one milligram per liter or less. At these 
concentrations, many of the individual petroleum components of 
interest are in concentrations of less than one microgram per liter. 
These concentration levels of hydrocarbons present problems to the 
analytical chemist in representative sampling and with method sensi- 
tivity. The methodologies described were adopted in an attempt to 
circumvent these analytical problems and to develop a reasonably 
accurate determination of the important component composition of 
these very dilute oil in water suspensions. 


21487 Determination of aromatic and PAH content of 
wastewaters. Lysyj, I. (Rockwell International, Canoga Park, CA); 
Russell, E.C. Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 909- 
915(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A method for analysis of oil and grease in water is described. 
The method is used to provide data on total, dissolved, and suspend- 
ed organic content of wastewater sample and the concentration of 
hydrocarbons. Additionally, volatile and water soluble fractions 
which contain many organic compounds critical to the environment 
are characterized both qualitatively and quantitatively. A number of 
real-life treated and untreated bilge waste samples were collected at 
the U.S. Army Fort Eustis facility and analyzed using this method. It 
was found that untreated bilge wastewater contained both suspended 
and dissolved organic matter. The suspended organics ranged be- 
tween 10 and 300 ppM, while the dissolved organics were in the 10 
to 150 ppM range. Treated bilge wastewater usually contained no 
suspended organics but did contain rather high levels of dissolved 
organic matter 700 to 200 ppM). Up to 70% of the dissolved 
organics in untreated bilge wastewater were chloroform extractable, 
while less than 10% of the dissolved organis in treated bilge 
wastewater were extractable into chloroform. It is believed that the 
bulk of organic matter in treated bilge wastewater were extractable 
into chloroform. It is believed that the bulk of organic matter in 
treated bilge wastewater is biologically derived from the degradation 
of petroleum, while smaller portions consist of refractory, petroleum 
derived, water-soluble organic compounds. 


21488 Oil spill identification and remote sensing. Bentz, A.P. 
(Coast Guard Research and Development Center, Groton, CT). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 916-929(Aug 
1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Recent developments and the direction of future develop- 
ments in oil spill fingerprinting and remote sensing are examined. 
Widespread adoption of uniform practices in oil identification will 
benefit all concerned with the problem of identifying sources of oil 
pollution. Airborne remote sensing is, at present, the only practical 
way to maintain pollution surveillance over wide areas of open sea. 
Discussions and information are included on legal aspects, weather- 
ing, infrared techniques, and gas chromatography. (JRD) 


21489 Polycyclic aromatic hydrocarbons in marine/aquatic sedi- 
ments. Hites, R.A.; Laflamme, R.E.; Windsor, J.G. Jr. (Massachu- 
setts Inst. of Tech., Cambridge). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 931-934(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A quantitative study of polycyclic aromatic hydrocarbons 
(PAH) in marine/aquatic sediments was conducted. It was found 
that there are two transport modes responsible for the world-wide 
distribution of PAH: 1) resuspension and transport of contaminated 
sediments found near urban areas; and 2) long-range airborne trans- 
port of urban particulates. Data on the PAH concentration gradient 
in the Massachusetts Bay sediments and on the PAH content of Guif 
of Maine basin sediments support the idea of sediment transport, data 
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on the Nova Scotia soils, and the deep ocean support the concept of 
airborne transport. The details of these transport modes (such as 
their range) are not fully understood. Rather simplistic, Stoke’s Law 
calculations can give a very approximate distance of transport but 
cannot be relied on without a more detailed knowledge of particle 
removal mechanisms. In fact, further developments in this area will 
require information on the input of specific PAH into the ocean via 
airborne prticulate matter. 


21490 Distribution of aromatic hydrocarbons in sediments from 
selected Atlantic, Gulf of Mexico, and Pacific OCS areas. Overton, 
E.B.; Laseter, J.L. (Univ. of New Orleans, LA). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 935- -941(Aug 1978), (CONF- 
780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The analysis and distribution of polycyclic aromatic hydro- 
carbons (PAH) in selected Atlantic, Pacific, and Gulf of Mexico 
offshore sites are reported. Based on results of the study, it is 
concluded that the sources of PAH in the environment is the subject 
of much speculation. Of major importance is the ability, using 
analysis of these types of compounds, to detect contamination from 
hydrocarbons of petroleum origin. The results accumulated indicate 
that no single parameter can easily be used to describe low levels of 
petroleum contamination. Furthermore, the ability to differentiate 
petroleum hydrocarbons from others of contemporary origin will 
depend on the analysis of the many chemical prameters rather than 
relying on the presence and concentration of certain common aro- 
matic components. It should be pointed out that much care must be 
exercised when comparing hydrocarbon data obtained by using 
different extraction and analytical techniques. Procedures designed 
to analyze high molecular weight hydrocarbons in large numbers of 
samples are inherently less specific than methods designed to analyze 
solely PAH. Petroleum and low temperature combustion processes 
yield primarily highly alkylated PAH products while high tempera- 
ture combustion sources result in many nonalkylated PAH. Because 
of the remoteness of the samples from urban centers high tempera- 
ture combustion sources appear to be unlikely. If indeed petroleum is 
a contributing factor to the PAH distribution, it represents a very 
modest input and one that has been considerably altered from the 
PAH distributions in recent source crude oils. 


21491 Comparison of methods for the analysis of hydrocarbons in 
marine sediments. Lake, J.L.; Dimock, C.W.; Norwood, C.B. (Envi- 
ronmental Protection Agency, Narragansett, RI). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 942-946(Aug 1978). (CONF- 
780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Some of the problems of analyzing hydrocarbons in sediments 
are examined. Initially the results of a two-laboratory intercalibra- 
tion are reported. The effectiveness of several extraction methods for 
determining the levels of aliphatic and aromatic hydrocarbons in 
sediments recently contaminated by petroleum compounds is com- 
pared with those in sediments contaminated by hydrocarbons (in- 
cluding polynuclear aromatics (PNAs)) from long-term inputs. 


21492 Conceptual model for response to Arctic oil spills. Lis- 
sauer, I.M.; Murphy, D.L. (US Coast Guard Res and Dev Cent, 
Groton, Conn). Environ. Manage.; 2: No. 4, 341-346(Jul 1978). 

The potential for oil spills in Arctic regions has increased 
significantly because of the development of petroleum resources. 
Response to an oil spill in the Arctic is likely to be much slower than 
that in the temperate region because of the remoteness of the area 
and its severe climate. In the face of these unique problems, accurate 
prediction of the extent and subsequent movement of an oil spill is 
vital to any cleanup effort. Presented is the framework of a program 
to study the movement of oil spills in the Arctic. Existing models of 
oil spreading and polar ice dynamics are reviewed and areas where 
new model development is required are defined. A system design is 
developed that may be used for developing a plan to act in the event 
of a major spill. 


21493 Proposed 1979 Outer Continental Shelf oi] and gas lease 
sale 58, draft environmental impact statement. western and central 
Gulf of Mexico. New Orleans, LA; Bureau of Land Management 
(1978). vp. (NP—23483/1-2). 

One hundred and ten tracts comprising 215,743 hectares 
(532,885 acres) proposed for leasing action are located offshore 
Texas, Louisiana, Mississippi, and Alabama. Each tract offered has 
been subjected to a matrix analysis technique in order to evaluate 
significant environmental impacts should leasing and subsequent oil 
and gas exploration and production take place. 
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POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 23510, 23512 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 21499, 23517 


21494 (PB—281845) An assessment of marine transportation 
costs related to potential port sites in Alaska. (Federal-State Land 
Use Planning Commission for Alaska, Anchorage (USA)). 15 Aug 
1977. 333p. (FSLUPCA—25). NTIS PC A15/MF AO1. 

This report contains an assessment of twenty-nine potential 
port sites throughout Alaska. The three basic marine transportation 
systems that were considered for each potential port site were an on- 
shore terminal-oil tanker system, an onshore terminal-bulk carrier 
system, and an onshore terminal-tugboat and barge system. 


21495 Method for decreasing resistance to flow of crude oil up 
from a well or through a pipeline. Allen, J.C.; Chien, S.F. (to Texaco 
Inc.). US Patent 4,126,182. 21 Nov 1978. Filed date 27 Feb 1978. 8p. 

Methods and mechanisms are disclosed comprising means for 
mixing only water with crude oil at temperatures above 32° F until 
the inversion point is crossed where a lower viscosity emulsion 
consisting of oil-in-water is formed for reducing resistance to flow of 
crude oil up from deep in a well to the surface, or through a pipeline. 
This oil-in-water emulsion consists of, by volume, 5 to 15% oil and 
95 to 85% water. 


21496 Electrotechnical equipment for the operation and surveying 
of a petroleum pipeline. Hoppmann, G. CZ-Chem.-Tech.; 7: No. 1, 15- 
22(Jan 1978). (In German). 

For more than 20 years, pipelines have been an important link 
in the mineral oil transport system. Safe operation of these long- 
distance lines, which are often hundreds of kilometres long, requires 
reliable and continuous surveillance of the whole system. Remote 
control systems are used for the transmission of measured values and 
orders and telephone, telegraph, and radio systems for fast communi- 
cation. In addition to optimisation tasks, process computers also take 
over safety surveillance tasks. The field of pipeline surveillance and 
control has seen great technical advances and is still growing. The 
electrotechnical and safety equipment for operation control and 
surveillance is described using the example of the pipelines of 
NORD-WEST OELLEITUNG GmbH (NWO). 


PROPERTIES 
REFER ALSO TO CITATION(S) 21484, 21485, 21487, 21509, 23716 


21497 (BETC/RI—78/9) Relative wetting properties of crude 
oils in Berea sandstone. McGhee, J.W.; Crocker, M.E.; Donaldson, 
E.C. (Department of Energy, Bartlesville, OK (USA). Bartlesville 
Energy Technology Center). Jan 1979. 49p. Dep. NTIS, PC A03/ 
MF AOl1. 

Sixty-one oils were collected from 21 states and the wettabil- 
ity of each oil determined at both 25 and 60°C. Independent wetta- 
bility determinations were made on 21 samples incubated for a 
minimum of 1,000 hours at 60°C. All determinations were made 
using Berea sandstone and a synthetic brine. The sulfur and nitrogen 
content, interfacial tension, and acid numbers were obtained and, 
while attempts wre made to correlate these parameters with wetta- 
bility, no simple correlations were discovered. However, residual oil 
was demonstrated to be dependent upon wettability. For the range 
studied--that is, neutral to water-wet--residual oil saturations were 
observed to decrease as wettability varied from water-wet to neutral. 
The polar organic compounds were extracted from the crude oils, 
and the amount of extract was compared to the wetting properties of 
the oils, but considerable variance in the data was observed. Howev- 
er, addition of 5 percent polar extract to a mineral oil consistently 
lowered the wettability number of the mineral oil-brine-Berea sand- 
stone system by an amount greater than 40 percent. 


21498 Low pour gas oils. Sweeney, W.M. (to Texaco Inc.). US 
Patent 4,127,139. 28 Nov 1978. Filed date 23 Nov 1977. 6p. 

A low pour gas oil composition is prepared from a waxy 
crude by blending a 650-750° F distillate fraction from a crude oil 
with a minor amount of a 350-650° F fraction of a middle distillate 
and from 0.01 to about 0.5 weight percent of an oil-soluble vinyl 
acetate-ethylene-vinyl chloride or allyl chloride terpolymer, the said 
terpolymer having a number average molecular weight of about 
4,000 to about 70,000. 
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21499 Crude oil compositions having low pour points. Sweeney, 
W.M. (to Texaco Inc.). US Patent 4,127,140. 28 Nov 1978. Filed 
date 23 Nov 1977. 6p. 

A crude oil composition having a low pour point is prepared 
by incorporating into a waxy crude oil an effective pour depressant 
amount of an oi!-soluble terpolymer, such as vinyl acetate-ethylene- 
vinyl chloride or allyl chloride terpolymer. The terpolymer may be 
added with mixing directly to the heated crude or in hydrocarbon 
solution such as a solution of the terpolymer in a middle distillate or 
kerosene. In another aspect, this invention relates to a process for the 
pipeline transportation of the crude oil compositions previously 
described. 


21500 Advances in high resolution glass capillary gas chromato- 
graphy. Cram, S.P.; Yang, F.J. (Varian Instrument Division, Walnut 
Creek, CA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 845- 
854(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Glass capillary gas chromatography (GC)?, represents a new 
era of chromatographic separation techniques and capabilities which 
is expected to become the most commonly used method of doing gas 
chromatography in the near future. Although the concept of capil- 
lary column chromatography was first described by Golay in 1957, 
the technique is only now becoming reliable, reproducible, accurate 
and amenable to routine use in analytical laboratories. Since 1957, a 
great deal of technology has been developed to bring GC instru- 
ments, techniques, and thin film glass capillary columns up to the 
point where these systems are a) highly efficient, b) more reproduc- 
ible than packed column separations, c) chemically inert, and d) 
thermally stable. Special techniques, injectors, detectors, accessories, 
and instrumentation are now available for doing (GC)*, and the 
literature contains a large number of papers demonstrating the 
proven capabilities of the technique. Further, the need exists now, 
more than ever, in trace organic analysis for analytical techniques 
which are capable of separating a octk complex samples and 
analyzing them at trace levels. Only (GC)? has that total capability 
today. To illustrate a few of the problems in trace organic analysis 
being solved today by (GC)?, examples are presented to illustrate the 
diversity and power of the technique in solving difficult separation 
and analysis problems. 


21501 Methods of analysis for polynuclear aromatic hydrocar- 
bons in environmental samples. Pancirov, R.J.; Searl, T.D.; Brown, 
R.A. (Exxon Research and Engineering Co., Linden, NJ). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 855-869(Aug 1978). 
(CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

For many years industry, academia, and the federal govern- 
ment have been involved in the development of methods for the 
analysis of polynuclear aromatic hydrocarbons (PNA’s) in the envi- 
ronment. This concern for the measurement of PNA’s has arisen 
because some of these materials are known carcinogens. The pres- 
ence of these compounds in the environment is well established. In 
particular, these compounds have been found in sediments and 
marine organisms. They can enter the ocean by many routes, includ- 
ing petroleum spills, runoff from roads, sewage, effluents from 
industrial processes, and fallout from the atmosphere. In order to 
obtain baseline data on this subject, several years ago API initiated a 
project in which a continuing effort was made to measure PNA’s in 
petroleum, fish, and foodstuffs. The question of the origin, distribu- 
tion, and fate of PNA’s in the environment has been of keen interest 
for many years. Data obtained from the API program tend to 
support earlier conclusions drawn by Blumer and Youngblood and 
Hites that PNA’s present in the marine environment are most likely 
derived from high temperature combustion sources. This conclusion 
is based on the distribution of alkyl substituted PNA’s measured 
relative to the parent PNA’s. Analytical methods applicable to PNA 
analysis are almost as varied as the number of laboratories doing this 
type of work. The more pertinent techniques are summarized and 
their applicability to various types of environmental samples is 
reviewed. 


21502 Determination of the solubility behavior of some polycyclic 
aromatic hydrocarbons in water. May, W.E. (National Bureau of 
Standards, Washington, DC); Wasik, S.P.; Freeman, D.H. Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 877-884(Aug 1978). 
(CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The dynamic coupled column liquid chromatographic 
(DCCLC) method for determining the solubility of polycyclic aro- 
matic hydrocarbons (PAH) in water is described. The DCCLC 
technique is a very rapid, precise, and accurate method for determin- 
ing the aqueous solubility behavior of sparingly soluble organic 
compounds. The agreement of PAH aqueous solubilities and calcu- 
lated solubility parameters, such as AHs, with values that have been 
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previously reported in the literature helps to confirm the validity of 
this approach. In all cases replicate solubility measurements of the 
generated PAH solutions at constant temperature were better than 
+- 3 percent and in most cases better than +- 1%. The lack of an 
appropriate physical parameter for accurately extrapolating PAH 
solubilities further enhances the utility of DCCLC method. 


21503 Role of nonhydrocarbons in the analysis of virgin and 
biodegraded petroleum. Jewell, D.M. (Gulf Research and Develop- 
ment Co., Pittsburgh, PA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
23: No. 3, 891-901(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Examples are given to illustrate that the nonhydrocarbon 
constituents present a unique challenge to the chemist and possess a 
significant role in the comprehensive analysis of any virgin or 
degraded petroleum. It is emphasized that nonhydrocarbons are or 
can be major constituents of petroleum and their concentration 
always increases, at the expense of hydrocarbons, with biodegrada- 
tion. A reasonable amount of structural information exists in the 
literature for nonhydrocarbons in several virgin crude oils. Essential- 
ly, no information has been published on biodegraded crudes. An 
effort is badly needed to determine both weathering and biological 
effects on naturally present nonhydrocarbons and hydrocarbons 
(independently) and the synergism, if any, among compound-type 
during biodegradation. 


21504 National motor gasoline surveys: a key source of fuel trend 
data. Coleman, H.J.; Shelton, E.M.; Thompson, C.J. (Bartlesville 
Energy Research Center, OK). Prep In, Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 949-957(Aug 1978). (CONF.780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The past, present, and suggested future of motor gasline 
quality reporting is summarized that ranges from early day listing of 
only gravity and distillation data to present day reporting of much 
detailed data by districts or areas. It is noted that new data presenta- 
tions continue to be incorporated as needs arise, exemplified by the 
improved octane number data presentations by gasoline grades in 
different areas of the nation, thus allowing for more detailed and 
definitive motor fuel evaluations. Such a citable source of fuel 
quality data forms a basis for establishing meaningful fuel specifica- 
tions in ASTM and for determining possible engine improvements. 
While there is an increasing trend toward the use of unleaded 
gasolines and an ever increasing use of diesel engines in automobiles, 
the motor gasoline surveys are and will continue to be of value to 
the refiner, marketer, and consumer. The average motor gasoline 
octane number will undoubtedly decline in the coming years but 
these values with the many other fuel quality determining character- 
istics reported in the surveys will be useful as an energy short nation 
adjusts to meet an almost insatable demand for transportation fuels. 


21505 Geochemical features of oil composition in paleozoic de- 
posits in the Perm Prikam. Yakubson, Z.V.; Lositskaya, I.F.; Chakh- 
makhchev, V.A. Geol. Nefti Gaza; No. 1, 64-70(Jan 1977). (In 
Russian). 

Oil characteristics of the Perm Prikam were correlated by 
using their hydrocarbon indices (for benzene fractions -- the ratio of 
n-alkanes to isoalkanes, hyxylalkanes to pentacyclanes, hema-substi- 
tuted isoalkanes; for paraffin-naphthenes -- the ratio of pristane to 
phitane and the content of isoprenoids C,4--C2o per total n-alkanes 
Cis--Cs0) and the microelement composition (ratio of vanadium and 
iron concentration and total content in oils of vanadium and nickel). 
Types of oils within the area under study were identified and 
vertical migration processes were noted as a result of the research 
undertaken. 2 tables, 2 figures, 7 references. 


21506 Composition and structure of hydrocarbons and low-viscos- 
ity extract of Samotlor oil. Artem’eva, V.P.; Mikhailov, I.A.; Sidlyar- 
onok, F.G.; Mikhailova, T.M.; Siryuk, A.G.; Kogan, L.O. Khim. 
Tekhnol. Topliv Masel; No. 5, 15-18(1977). (In Russian). 

A study was made of low-viscosity extract of Samotlor petro- 
leum during the use of low-temperature selective deparaffinization 
and adsorption chromatography, ultraviolet and infrared mass spec- 
trometry. A listing is given of the physico-chemical properties, 
group chemical and structural-group composition as well as the 
structure of hydrocarbons and compounds present in the studied 
extract. 5 tables. 


STORAGE 


21507 Underground storage. Hendrix, H.V. (to Phillips Petro- 
leum Co.). US Patent 4,117,684. 3 Oct 1978. Filed date 16 May 1977. 
8p. 


A method is provided for preventing the accidental discharge 
of hydrocarbon from an underground storage cavern by the use of a 
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pressure-sensing element connected in a brine discharge tube near or 
above the ground with the pressure-sensing element being operable 
for providing a signal which is proportional to the pressure in the 
tubing. The signal is transmitted to a valve which closes when a 
predetermined pressure level is obtained, thereby preventing further 
flow of liquid through the discharge tubing. 


COMBUSTION 
REFER ALSO TO CITATION(S) 21306, 21307, 21308, 24322 


21508 (ANL—77-84) Chemical activities of alkali sulfates in hot 
corrosion. Hsu, C.C.; Johnson, I.; Blander, M. (Argonne National 
Lab., IL (USA)). Jun 1978. Contract W-31-109-ENG-38. 20p. Dep. 
NTIS, PC A02/MF AOI. 

The condensation temperatures of sodium and potassium sul- 
fates from typical fuel-oil combustion gases were calculated as 
functions of the concentrations of SO2, HCl, NaCl and On:, and total 
combustion pressures ranging from 1 to 10 atm. Of these compo- 
nents, oxygen had the greatest effect on the condensation tempera- 
ture of sodium sulfate, producing an increase of as much as 280°K at 
10 atm. Alkali sulfate activities were least affected by sulfur dioxide, 
tested in the range from 93 to 270 ppM. The order of the effect on 
the alkali sulfates was as follows: O:. > HCl > NaCl > SOs. With 
the addition of K2COs, such as would occur in the 
magnetohydrodynamic (MHD) environment, the activity of potas- 
sium sulfate overshadowed that of sodium sulfate. The control of the 
activities of alkali sulfates is discussed in terms of the concentrations 
of the above-mentioned species and of the system pressure. 


21509 Some lubricant effects on octane requirement increase. 
Lee, R.C.; Thomas, S.P. (Phillips Petroleum Co., Bartlesville, OK). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 974-997(Aug 
1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The instantaneous effects of consuming lubricant on octane 
requirement and the effects on octane requirement increase (ORI) 
resulting from accumulation of combustion chamber deposits were 
studied. It was found that the decrease in fuel octane number of clear 
gasoline (containing no antiknock additives) due to the instantaneous 
consumption of motor oil was one octane number or less. Depending 
on the engine test procedure, approximately 19% or less of the 
combustion chamber deposit derived ORI was due to the fuel with 
the remainder due to consumption of lubricant. Fuel variations had 
no effect on ORI. The amount of lubricant consumed by the knock- 
ing cylinder determined the ORI of a multi-cylinder engine. The 
effect of the rate of oil consumption on ORI from a multi-cylinder 
engine test compared favorably with results from a single-cylinder 
engine test. Assessing the combustion chamber deposit contribution 
to ORI of multi-cylinder engines by using the check-back ORI (final 
octane requirement minus octane requirement after removal of com- 
bustion chamber deposits) was superior to using the final minus 
initial octane requirement as the ORI. The variation of ORI between 
six motor oils was due to their different ash levels; the lowest 
sulfated ash oil had the lowest ORI; the highest sulfated ash oil had 
the highest ORI. Of the components in a SE quality, high sulfated 
ash motor oil, the overbased petroleum sulfonate accounted for most 
of this oil's ORI. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 21325, 23832 


RESERVES 
REFER ALSO TO CITATION(S) 21330 


21510 (MERC/SP—77/5, pp 1-21) Unconventional gas re- 
sources: DOE program in enhanced gas recovery. Smith, J.B. (Depart- 
ment of Energy, Washington, DC). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


A synopsis is given of the overall DOE program in enhanced 

gas recovery. The program includes the Eastern Gas Shales Project, 

estern Gas Sands Project, methane from coal beds, and geopres- 
surized aquifers. (DLC) 
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GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 21267, 21331, 21332, 21333, 
21334, 21335, 21344, 21345, 21347, 21350, 21352, 21353, 21354, 
21355, 21356, 21359, 21361, 21362, 21363, 21365, 21366, 21601, 
21631, 24435, 24723 


21511 (MERC/SP—77/5, pp 23-36) Update concerning the 
three-dimensional seismic investigations in the Cottageville field. Teg- 
land, E.R. (Geophysical Services, Inc., Dallas, TX). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


In June 1977, Geophysical Service Inc. undertook an ERDA 
sponsored three-dimensional seismic program in the Cottageville 
field in conjunction with Consolidated Gas Supply Corporation. The 
program was aimed at defining the seismic characteristics of the 
Devonian shale section and accurately mapping deep seated faults 
which might control fracturing and production in the shale. The 
complete results available as of September 1, 1977, are presented. 9 
figures. 


21512 (MERC/SP—77/5, rnc Abundance and distribution 
of some chemical elements in the ttanooga, Ohio, and New Albany 
shales in Kentucky. Blackburn, W.H.; Dennen, W.H.; Davis, P.A. 
(Univ. of Kentucky, Lexington). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Chemical determinations of 25 major, minor, and trace ele- 
ments have been made on 60 outcrop samples of the Devonian shale 
collected around the Cincinnati Arch. No attempt was made to 
provide stratigraphic control and, since all the material was weath- 
ered to some extent, the data probably represent the maximum 
geochemical range to be anticipated in core samples. Elements 
showing bimodal or wide variability may be expected to be most 
useful in stratigraphic or areal analyses. These include V, Co, Ni, 
Zn, Mo, Ca, S, Y, Sr, and U. Other elements examined are unimodal 
with little variability and are probably least useful in this context. A 
relationship between concentrations of variable elements and modal 
components is also noted. 13 figures. 


21513 (MERC/SP—77/5, pp 68-79) Wireline evaluation of the 
Devonian shale: a progress report. Hilton, J. (Schlumberger Well 
Services, Wooster, OH). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Since the lithology of the Devonian shale is complex, a 
comprehensive logging program was needed. To obtain the maxi- 
mum value from the program, a computer-processes interpretation, 
"Kerogen Analysis”, was developed by Schlumberger. The output 
of this program is a qualitative analysis of the reservoir. In addition, 
the need of a positive fracture-detection system was recognized. 
Resistivity-profile measurements and the Fracture Identification Log 
(FIL) have been very useful for this purpose. 17 figures. 


21514 (MERC/SP—77/5, pp 111-126) Subsurface stratigraphy 
and extent of the Upper Devonian Dunkirk and Rhinestreet black 
shales in New York. Van Tyne, A.M.; Peterson, J.C.; Rickard, L.V.; 
Kamakaris, D.G. (New York State Museum, Alfred). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Gamma Ray log correlations of the Dunkirk and Rhinestreet 
shales were made for 142 wells in western New York. The total 
Dunkirk section, from West to East, ranges in thickness from 40 feet 
at the Lake Erie shoreline outcrop to more than 80 feet in Allegany 
County. The massive black shale portion of the Dunkirk varies from 
50 feet thick in Chautauqua County to less than 25 feet in Cattarau- 
gus County. The structure on base Dunkirk indicates a south- 
westward dipping surface with southwestward trending anticlinal 
features in Chautauqua and Cattaraugus Counties. The deeper total 
Rhinestreet, from West to East, ranges from 113 feet at Lake Erie to 
1,450 feet in Steuben County. The massive black shale zone of the 
Rhinestreet varies from 113 feet in Chautauqua County to less than 5 
feet in Allegany County. The structure on base Rhinestreet indicates 
a northeast-southwest trending basinal area with the same anticlinal 
features seen in the Dunkirk structure. 12 figures. 


21515 (MERC/SP—77/5, pp 127-144) Stratigraphy and gas oc- 
currence in the Devonian organic rich shales of Pennsylvania. Pio- 
trowski, R.G.; Krajewski, S.A.; Heyman, L. (Pennsylvania Geologi- 
cal Survey, Pittsburgh). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 
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Devonian shale gas was produced from shallow low pressure 
wells along Lake Erie in northwestern Pennsylvania between 1821 
and 1880. Unfortunately, little information on these wells is availa- 
ble. Current production from the Devonian shales in Pennsylvania is 
limited to two wells, the Welch Foods, Inc. No. 3 well in Erie 
County and the Metropolitan Brick No. 1 well in Beaver County. 
Using these wells as a starting point, a network of nine stratigraphic 
cross-sections is in preparation. The sections provide a stratigraphic 
framework for the rocks between the Mississippian—Devonian 
boundary and the Onondaga limestone, Middle Devonina. Special 
emphasis is given to the highly radioactive organic rich shales in the 
lower part of this stratigraphic sequence. Three major radioactive 
shale units are defined: the Marcellus, the Rhinestreet, and the 
Dunkirk. Preliminary mapping of two of these major radioactive 
shales, Rhinestreet and Dunkirk, has been completed. These units 
were mapped since they are the primary producing intervals in the 
recent shale gas wells in Pennsylvania. The maps indicate excellent 
exploration potential in northwest Pennsylvania. The Rhinestreet is 
the more extensive and thicker of the two. It reaches a maximum 
thickness of approximately 200 feet and extends over most of north- 
west Pennsylvania. The area of maximum Rhinestreet thickness in 
eastern Erie and Crawford Counties looks very promising. The 
Dunkrik is prospective in the extreme northwest portion of the state, 
primarily in Erie County. 13 figures. 


21516 (MERC/SP—77/5, pp 145-165) Wireline logs and sample 
studies in stratigraphy and gas occurence of the Devonian shales along 
the Southern Tie section in eastern Kentucky and vicinity. Wilson, 
E.N.; Zafar, J.S. (Univ. of Kentucky, Lexington). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


A stratigraphic cross-section (the Southern Tie section) was 
constructed from Ross County, southeastern Ohio, through north- 
eastern Kentucky and West Virginia to Scott and nearby Counties in 
southwest Virginia, using wireline logs (principally the Gamma Ray 
and Density logs) and sample studies of key wells along the section. 
Stratigraphic correlation by wireline logs, although the section 
crosses from the craton in Ohio to the deep part of the Valley-and- 
Ridge, is straightforward, identifying an alternation of radioactive 
and relatively non-radioactive shale units (some not present at the 
base in the northwest) across the whole section. In the southwest, 
there are more units at the base; and the upper radioactive units have 
been replaced by a different lithology. But wireline log characteris- 
tics are not entirely consistent with lithology as apparent in samples. 
Radioactivity is usually proportional to organic content or dark 
color; but some shales and metabentonites have unusual radioactiv- 
ity, and some black shales (especially those exhibiting moderate 
rather than low density) are only slightly radioactive. Drillers’ 
shows of gas (indicative of the vertical position of reservoirs) are 
commonly but not exclusively near the top of radioactive units (the 
“Berea” production of Pike County, Kentucky, being a significant 
exception). Very low density shales may be related to fractured or 
sloughing zones, possibly reservoir zones. 9 figures. 


21517 (MERC/SP—77/5, pp 183-194) New Albany Shale and 
correlative strata in Indiana. Bassett, J.L.; Hasenmuller, N.R. (Indi- 
ana Geological Survey, Bloomington). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The New Albany Shale has a maximum thickness of 337 feet 
in southwestern Indiana and thins northward and eastward to about 
90 feet in the outcrop area. In the Michigan Basin, strata equivalent 
to the New Albany are 348 feet thick in Lagrange County. The base 
of the New Albany is 4,500 feet below sea level in southwestern 
Indiana, and the base of the Antrim Shale is 150 feet above sea level 
in northern Indiana (Lagrange County). In the Illinois Basin the 
New Albany is divided into four members: the Hannibal, Grassy 
Creek, Sweetland Creek, and Blocher Shales. The lithologic equiv- 
alents of the New Albany in the Michigan Basin are the Sunbury, 
Ellsworth, and Antrim Shales. The New Albany produced commer- 
cial gas from seven fields in Harrison County and one field in Martin 
County. Two small gas fields have been found in the New Albany in 
Daviess County. 6 figures. 


21518 (MERC/SP—77/5, pp 230-258) Characterization and 
analysis of Devonian shales. I. Physical characterization. Kalyoncu, 
R.S.; Coppins, W.G.; Hooie, D.T.; Snyder, M.J. (Battelle Columbus 
Labs., OH). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Physical characterization of Eastern Devonian shales is an 
important step in Battelle’s Columbus Laboratories’ efforts to deter- 
mine the relationships between shale characteristics, hydrocarbon 
content, and well location. Among the physical properties to be 
determined are density, surface area, pore size, pore size distribution, 
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and permeability. Methods of physical characterization, and some 
characterization data, are reported and several problems are dis- 
cussed. The initial findings and some possible implications about 
relationships with other data on the same samples are also discussed. 
10 figures, 8 tables. 


21519 (MERC/SP—77/5, pp 259-296) New data for uranium, 
thorium, carbon, and sulfur in Devonian Black Shale, from West 
Virginia, Kentucky, and New York. Leventhal, J.S.; Goldhaber, M.B. 
(Geological Survey, Denver, CO). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Data are presented for uranium, thorium, organic carbon, and 
sulfur in Devonian Black Shale. Uranium varies between 1.5 to 38 
ppM. This range in part reflects regional trends, but within a given 
core, values from 1.5 to 15.8 ppM, (Cattaraugus County, New York); 
3.2 to 38 ppM, (Perry County, Kentucky); 3.4 to 36.6 ppM, (Lincoln 
County, West Virginia); 3.4 to 21 ppM, (Jackson County, West 
Virginia) were noted. Some large concentration changes over short 
(~ 1 ft) depth intervals were documented. Thorium is much less 
variable than uranium with a mean value of 15 ppM, near the mean 
value of 12 ppM previously reported for more typical marine shale. 
Both uranium and carbon are generally higher than the average 
values quoted for shales of 3.7 ppM for uranium and 2.1% for 
carbon. Uranium is positively correlated with organic carbon and 
total sulfur. The plots of the carbon, sulfur, and uranium with depth 
for Perry County, Kentucky, and Jackson County, West Virginia, in 
particular show a very good correspondence between uranium and 
carbon. In the Perry County core the uranium and sulfur relation- 
ship is not as closely correlated in the upper part of the shale, but 
becomes so, in the lower portion. 13 figures, 16 tables. 


21520 (MERC/SP—77/5, pp 297-310) Geochemical character- 
ization of the Devonian black shale from Cottageville, West Virginia: a 
preliminary look at multivariate analysis. Bialobok, S.J. (Morgan- 
town Energy Research Center, WV); Lamey, S.C.; Sumartojo, J. 
Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


R-mode cluster analysis of geochemical data obtained from 
the Cottageville wells No. 11940 and No. 12041 groups the data into 
nine clusters. The results indicate key’ geochemical variables 
which may be analyzed to characterize the Devonian shale. Of the 
43 geochemical and mineralogical parameters analyzed by regression 
analysis from well No. 11940, nine show variations with depth. 
Specific gravity, moisture, organic sulfur, copper, barium, Fe2Os, 
and Na2O have negative correlations with depth; whereas boron and 
chlorite have positive correlations with depth. 2 figures, 3 tables. 


21521 (MERC/SP—77/5, pp 311-327) Petrologic study of the 
Devonian shales from central Tennessee and West Virginia. Sumar- 
tojo, J. (Vanderbilt Univ., Nashville, TN); Waldstein P. Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The X-ray mineralogy of the Devonian black shales collected 
from outcorps in central Tennessee and drillings in Kentucky and 
West Virginia, is simple and fairly uniform. The mineral assemblage 
consists mainly of chlorite, illite (muscovite), and quartz, with minor 
amounts of feldspars, carbonates, and pyrite. Petrographic and scan- 
ning electron microscopic (SEM) examinations show the occurrence 
of organic matter (spore, kerogen, bitumen, and woody fragments) 
and minerals such as gypsum, pyrite, halite, albite, sphalerite, cal- 
cium phosphate. SEM observations also show the presence of spaces 
among the phyllosilicate platelets and the authigenic minerals, and in 
the fine cracks. Furthermore the size and distribution of quartz 
grains can be revealed by using an SEM. 10 figures. 


21522 (MERC/SP—77/5, pp 328-354) Petrology of New Albany 
Shale Group (Upper Devonian and Kinderhookian) in the Illinois 
Basin, a preliminary report. Harvey, R.D.; White, W.A.; Cluff, R.M.; 
Frost, J.K.; DuMontelle, P.B. (Illinouis State Geological Survey, 
Urban). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Studies of two cores through the New Albany Group of 
Upper Devonian and Kinderhookian (lower Mississippian) age in 
Christian County, Kentucky, and Sargamon County, Illinois, based 
on radiography of slabs and petrography of thin sections, permit 
classification of the shale strata into several distinct lithofacies. 
Lithofacies are defined on the basis of color, the character of 
laminations, synaeresis distribution and amount of pyrite, silt and 
carbonate constituents, spore content, and small scale sedimentary 
and biogenic structures. Correlations are examined between various 
lithofacies and the occurrence and the properties of internal surface 
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area, the clay orientation, and other physical properties of the shales. 
Lithofacies provide a basis for interpreting the environments of 
deposition. 10 figures, 8 tables. 


21523 (MERC/SP—77/5, pp 355-360) Relationship between 
density and gamma-ray intensity in the Devonian shale sequence, 
Lincoln County, West Virginia. Schmoker, J.W. (Geological Survey, 
Denver, CO). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The crossplot of density versus gamma-ray intensity from the 
Devonian shale sequence penetrated by three wells in Lincoln 
County, West virginia, is linear. Geochemical data predict a linear 
crossplot if it is assumed that organic content is the only variable 
producing changes in formation density. Factors other than organic 
content appear to have only a second-order effect upon density 
changes. The gamma-ray log can be used to distinguish lithologic 
and stratigraphic units in the Devonian shale sequence in this area 
and to estimate their density to +- 0.017 g/cm* (68% confidence 
level). The crossplot between density and gamma-ray intensity can 
be used to identify intervals where factors other than organic con- 
tent may contribute to density changes. 


21524 (MERC/SP—77/5, pp 434-441) Palecurrent systems in 
shaly basins: preliminary results for Appalachian basin (Upper Devon- 
ian). Kepferle, R.C. (Geological Survey, Cincinnati, OH); Lunde- 
| ay P.; Maynard, J.B.; Potter, P.E.; Pryor, W.A.; Samuels, N 
hauf, F.J. Mar 1978. 
From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Studies of paleocurrent systems in shaly basins can be made 
(1) by examining the paleocurrent structures of the siltstones, sand- 
stones, and carbonate deposits that are minor constituents of most 
shaly basins; (2) possibly by studying shale fabrics as seen by the 
Scanning Electron Microscope and other methods; and (3) by map- 
ping scalar variables such as the C:3/Ci2 ratio (marine versus terres- 
carbon) within the shale itself. A summer’s fieldwork studying 
outcrops and oriented cores of the Upper Devonian shale sequence 
of the Appalachian basin illustrates many of the above dividends that 
result Kom paleocurrent studies of shaly basins—one of 
sedimentology’s unexploited fields. 4 figures. 


21525 (MERC/SP—77/5, pp 474-483) Interrelationships of pho- 
tolineaments, geological structures, and fracture production of natural 
gas in the Appalachian Plateau of West Virginia. Werner, E. (West 
Virginia Univ., Morgantown). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Natural gas production from the Devonian black shales of the 
App palachian Basin is mainly from fracture permeability. Wells 
which intersect many natural or induced fractures are expected to be 
better producers than wells intersecting few or no fractures. Natural 
fracture zones often appear as photolineaments on various types of 
remote sensing imagery. In some areas, photolineaments have been 
demonstrated to be loci of improved production of hydrocarbons. 
Photolineaments are also often related to surface and subsurface 
fractures and stress fields. Thee various relationships of all these 
features in the Devonian shale gas production areas of western West 
Virginia were investigated during this project. Photolineaments 
were mapped from satellite and aircraft imagery; surface fractures 
were measured at outcrops; subsurface fractures were measured on 
cores; and natural gas initial open flow data were obtained from 
driller's logs. Fractures were found to relate to the primary direc- 
tions of nearby photolineaments; however, there was considerable 
scatter in this data. Wells of high initial open flows are usually found 
between rather than on or near photolineaments. 7 figures. 


21526 (MERC/SP—77/5, pp 476-523) Analysis of structural 
geological parameters that influence gas production from the Devonian 
shale of the Appalachian Basin. Shumaker, R.C.; Kirk, K.G.; Nuck- 
aan III; Long, B.R. (West Virginia Univ., Morgantown). Mar 


From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The project is designed to: (1) document fracture patterns and 
structural deformation within and around areas of Devonian shale 
production; (2) evaluate inexpensive geophysical and remote sensing 
techniques to locate potentially productive fracture zones; and (3) 
study production within producing fields for comparison with adja- 
cent non-productive areas to assess the influence of structure on 
production. Work was initiated this year on: (1) regional analysis of 
basin structure, (2) compilation of surface fractures from eastern 
Kentucky and West Virginia, (3) shallow high frequency seismic and 
resistivity studies to locate fracture zones, and (4) groundwater 
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studies above the Cottageville Devonian shale gas field for compari- 
son with a production study of that same field. 16 figures. 


21527 (MERC/SP—77/5, pp 668-677) Progress report on char- 
acterization of the Devonian Black Shales in Ohio. Majchzak, F.L. 
(Geological Survey, Columbus, OH). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Research in progress focuses on identification of widespread 
mapping units and radioactive shale facies from borehole geophysi- 
cal log cross sections. Gamma ray log control —_ rapid identifi- 
cation of the Cleveland Shale member and of the Olentagy Shale. 
Maps showing the elevation of the base of the Huron memeber of 
the Ohio Shale (top of the Olentangy Shale), the thickness and 
distribution of the radioactive facies of the lower Huron member, 
and the radioactive facies of the Rhinestreet Shale equivalent (New 
York state terminology) within the lower Olentangy Shale are 
included in this progress report. Ascertaining details of the strati- 
graphy of the nonradioactive Devonian shale units will be a formida- 
ble task requiring a comprehensive investigation which combines 
borehole geophysical log studies and detailed sample and core 
descriptions. 5 figures. 


21528 (MERC/SP—77/5, pp 678-690) Use of the scintillometer 
and gamma-ray logs for correlation from subsurface to the surface in 
black shale. Ettensohn, F.R. (Univ. of Kentucky, Lexington); Fulton, 
L.P.; ——. R.C. Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Stratigraphic studies of the Devonian and Mississippian Ohio, 
Sunbury, New Albany, and Chattanooga Shales (consisting primar- 
ily of black, organic-rich shale) in the eastern portions of Ohio, 
Kentucky and Tennessee indicate that radioactive units evident on 
subsurface gamma-ray logs from oil and gas wells penetrating these 
formations can be distinguished in outcrops and in cores by using a 
scintillometer. Measurements of gamma radiation made with a porta- 
ble scintillometer at close vertical intervals along the surface of a 
black-shale exposure or core are found to produce radioactivity 
profiles that closely resemble gamma-ray curves from the same 
formation in the subsurface. Because the units of the scintillometer 
profiles and gamma-ray curves are not identical (counts/second vs 
API units), the curves are not comparable on a quantitative basis, 
although their patterns are qualitatively similar enough to allow 
good correlation. Except for thin green-shale beds distributed 
throughout the black shale, exposures of the Ohio, New Albany, and 
Chattanooga Shales are lithologically homogeneous. Use of this 
technique has shown, however, that these black-shale formations 
contain seven major radioactive units, which can now be correlated 
with named surface and subsurface units. With a scintillometer, the 

resence or absence and thickness of these units can be determined 
in otherwise homogeneous-appearing exposures of the black shale or 
in cores from wells lacking gamma-ray logs. Use of this scintillo- 
meter technique together with gamma-ray logs has proved useful in 
defining an intern~' basin-wide stratigraphy for the Devonian and 
Mississippian black shales. 11 figures. 


21529 (MERC/SP—77/5, pp 702-708) Carbonaceous shales of 
Indiana as sources of energy, petrochemicals, and ceramic materials: 
first annual progress report. Patton, J.B. (Indiana Geological Survey, 
a Mar 1978. 

From Eastern oY shale program conference; Morgantown, 
WV, USA (17 Oct 197 


The Indiana Geological Survey's resource project has made 
these first-year contributions regarding Indiana to the overall East- 
ern Gas Shale — (1) map of 3,400 locations of wells providing 
data for stratigraphic studies; (2) three maps of oil and gas shows in 
about 1,400 wells above, in, and below the New Albany Shale; (3) 11 
cross sections of New Albany Shale and equivalents; (4) structure 
maps on the base and the top of the New Albany shale; (5) an 
isopach of the New Albany interval; (6) descriptions and some 
ny tests on one ERDA-sponsored oriented core and two new 

urvey cores; (7) one lineament map of area underlain by the New 
Albany Shale; and (8) tooling-up with personnel and equipment for 
geochemical, petrographic, mineralogic, and physical characteriza- 
tions of carbonaceous shales. 4 figures. 


21530 (NVO—0655-112) Western Gas Sands Project status 
report. Atkinson, C.H. (CER Corp., Las Vegas, NV (USA)). 30 Sep 
bog Contract EY-76-C-08-0655. 83p. Dep. NTIS, PC A05/MF 

The status of government sponsored projects undertaken to 
increase gas production from low-permeability gas sands of the 
western United States during August 1978 is summarized. Back- 
ground information is given in the September 1977 Status Report, 
NVO/0655-100. One of the largest massive Hydraulic Fracture 
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(MHF) treatment to date was performed on Gas Producing Enter- 

rises Well No. CIGE 2-29. C.H. Atkinson, Western Gas Sands 
Project (WGSP) Manager and D.C. Bleakly, CER Corporation 
were observers. Oriented coring operations on the Mitchell Energy 
well, Muse-Duke No. 1 were observed by Atkinson and Bleakly near 
Mexia, Texas. The Fourth Annual Department of Energy Sympo- 
sium on Enhanced Oil and Gas Recovery and Improved Drilling 
Methods was held on August 29-31, 1978 in Tulsa, Oklahoma. The 
USGS continued geological and geophysical studies in the four 
primary study areas. Low-level oblique photography of Tertiary and 
Cretaceous rocks exposed in the Rock Springs Uplift area was 
completed, and core from the J.C. Paine well in Montana was 
sampled for petrograhic analysis. Bartlesville Energy Technology 
Center continued work on the improved pressure coring system and 
anticipates completion of the project by September 30, 1978. Prelimi- 
nary work began on the Parametric Analysis of MHF Test Data, an 
Engineering Study of Western Gas Sands, by Intercomp. The Na- 
tional Laboratories, funded by DOE are continuing their work in the 
area of research and development. The emphasis is on instrumenta- 
tion systems, rock mechanics, mathematical modeling, and data 
analysis. The Mitchell Energy well, Muse Duke No. 1, has reached 
total depth and was logged on August 31, 1978. The DOE well test 
facility was moved from the RB-MHF 3 well in Colorado to Vernal, 
Utah for trailer modifications and checkout. 


21531 (NVO—0655-114) Western Gas Sands Project status 
report. Atkinson, C.H. (CER Corp., Las Vegas, NV (USA)). 30 Nov 
1978. Contract EY-76-C-08-0655. 95p. Dep. NTIS, PC A05/MF 
AOl. 

Progress of government-sponsored projects directed toward 
increasing gas production from the low-permeability gas sands of the 
western United States is summarized. A Technology Implementation 
Plan (TIP) meeting was held at the CER office in Las Vegas, 
Nevada, October 16—19 to initiate the implementation phase of the 
Enhanced Gas Recovery (EGR) working group activities. A WGSP 
Logging Program meeting was conducted on October 24, 1978, at 
CER offices to define the problems associated with logs in tight gas 
sands. CER personnel and the project manager attended a two-day 
course on the fundamentals of core and reservoir analysis in Denver, 
Colorado, and met with USGS personnel to discuss USGS work on 
the WGSP. A meeting was held to discuss a contract for coring a 
Twin Arrow well on the Douglas Creek Arch, Colorado. CER 
Corporation personnel attended the Geological Society of America 
Annual Meeting held in Toronto, Canada, October 23—27 and a Gas 
Stimulation Workshop at Sandia Laboratories in Albuquerque, New 
Mexico, October 11 and 12 to discuss recent mineback experiments 
conducted at the Nevada Test Site. Fiscal year 1979 projects initiat- 
ed by USGS and the Energy Technology Centers and National 
Laboratories are progressing as scheduled. Mobil Research and 
Development Corporation fractured zone 8 of the F-31-13G well in 
Rio Blanco County, Colorado. Colorado Interstate Gas Company 

ured the concrete pad for the compresser expected to be delivered 
in December and were laying pipeline between the wells at month 
end. The Mitchell Energy well, Muse Duke No. | was flowing on 
test at a rate of 2,100 Mcfd and preparations proceeded to fracture 
the well on November 15 with approximately 1,000,000 gal of fluid 
and 3,000,000 Ib of sand. Terra Tek completed laboratory analyses of 
cores taken from the Mitchell Energy well. 


21532 (ORO—5197-10) Study of hydrocarbon-shale interaction. 
Progress report No. 10, July 1—September 30, 1978. Schettler, P.D. 
Jr. (Juniata Coll., Huntingdon, PA (USA)). 1978. Contract EY-76-S- 
05-5197. 74p. Dep. NTIS, PC A04/MF AOl1. 

Portions of document are illegible. 

Work during the report period was directed at obtaining data 
at the maximum design equipment rate (1-2 samples/day). Proce- 
dures were streamlined so as to be able to ap bese 9 the equipmental 
design rate —_ the academic year. Work on the high pressure 
apparatus was delayed because of delays in delivery of component 
parts. Data on diffusion, degassing, isotherm, and BET parameters of 

articulate core samples from gas wells in Ohio, West Virginia, 
Illinois, and Kentucky are tabulated. (JRD) 


21533 (ORO—5197-10(Pt.2)) Study of hydrocarbon-shale inter- 
action. Progress report No. 10. Part II. Appendix B. (Juniata Coll., 
Huntingdon, PA (USA)). 1978. Contract EY-76-S-05-5197. 87p. 
Dep. NTIS, PC A05/MF AOl1. 

Portions of document are illegible. 

The volume represents a continuation of Appendix B in 
which data are presented on diffusion, degassing, isotherm, and BET 
parameters of particulate core samples from gas wells in Ohio, West 
Virginia, Illinois, and Kentucky. (JRD) 


21534 (ORO—5197-10(Pt.3)) Study of hydrocarbon-shale inter- 
action. Progress report No. 10. Part III. Appendix B. (Juniata Coll., 
Huntingdon, PA (USA)). 1978. Contract EY-76-S-05-5197. 78p. 
Dep. NTIS, MF A0Ol1. 

Portions of document are illegible. 
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The volume represents a continuation of Appendix B in 
which data are presented on diffusion, degassing, isotherm, and BET 
parameters of particulate core samples from gas wells in Ohio, West 
Virginia, Illinois, and Kentucky. (JRD) 


21535 (ORO—5197-10(Pt.4)) Study of hydrocarbon-shale inter- 
action. Progress report No. 10. Part IV. Appendices B—E. (Juniata 
Coll., Huntingdon, PA (USA)). 1978. Contract EY-76-S-05-5197. 
78p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The volume contains the remainder of Appendix B and the 
entire Appendix C in which data are presented on diffusion, degass- 
ing, isotherm, and BET parameters of particulate and slab core 
samples from gas wells in Ohio, West Virginia, Illinois, and Ken- 
tucky. Also included is a description of a method for estimating gas 
reserves in tight shales. (JRD) 


21536 Influence of error in determining the compressibility factor 
on the evaluation of gas reserves. Gurevich, G.R.; Ignatenko, N.P.; 
Ivanova, L.M. Gazov. Prom-st.; No. 9, 46-48(Sep 1977). (In Russian). 

An evaluation is made of the effect that water vapors in a gas 
has on the compressibility factor under stratal conditions. Error in 
determining the compressibility factor both by the volumetric 
method and by stratal pressure drop can lead to a marked misrepre- 
sentation of gas reserves. 


21537 Argon in natural gases of northern fields in western Siberia 
as a time index of their formation. Nesterov, I.I.; Nemchenko, N.N.; 
Rovenskaya, A.S.; Shpil’man, K.A. Geol. Nefti Gaza; No. 6, 29- 
31(Jun 1977). (In Russian). 

A study was made of the isotopic composition of argon in gas 
samples from Senoman layers of western Siberia fields. The research 
results established that gas appeared in the Senoman layer of the pay 
horizon in the Paleocene-Oligocene period. 2 tables, 3 references. 


21538 Evaluation of the reserves in the light of search and 
prospecting of natural gases from the bottom sediments of the world’s 
ocean. Cherskii, N.V.; Tsarev, V.P. (Inst. of Physical-Engineering 
Problems of North Yakutsk, USSR). Geol. Geofiz.; No. 5, 21-31(May 
1977). (In Russian). 

The results of studying the mechanism of accumulation of 
biochemical methane from the hydrate generation zones leads to the 
suggestion that the natural gas reserves in the World's Ocean (bed 
thickness up to 300 m) are higher by several orders of magnitude 
than the hydrocarbon reserves of the continents. The modern level 
of engineering permits the search for and extraction of natural gases 
from the marine sediments in large scale to be expanded. 


21539 Generation of hydrocarbon gases in modern sedimentary 
and volcanogenic sedimentary formations of the eastern and southern 
parts of the Atlantic Ocean. Veber, V.V.; Sazonov, M.L.; Morozova, 
S.N.; Gershanovich, D.E.; Zarikhin, I.P.; Chernov, V.I. Geol. Nefti 
Gaza; No. 1, 59-64(Jan 1977). (In Russian). 

A study is made of contemporary gas formation based on data 
on valcano-genic-sedimentary layers of the southern part of the 
Atlantic and carbon layers of the eastern part of the Atlantic as well 
as terrigenous residues of the Skoskh Sea. A broad range of deposit 
facies was established in which there occurs a natural generation of 

aseous hydrocarbons (including those heavier than methane). 2 
igures, 2 tables. 


21540 Gas is where your find it. Dawson-Grove, G.E. pp 9p, 
Section G of Transactions of the SPWLA eighteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log Ana- 
lysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

In early 1974 the company I was working for started a 
program of exploration for shallow gas in Central and Southern 
Alberta, Canada. Wells were drilled in areas in which previous 
deeper drilling had either —_— or failed to find the shallow gas. 
This paper describes how logs were used to evaluate the wells; it 
also shows clearly how easy it would have been, for one reason or 
another, to have missed the gas zones. Case histories are briefly 
described, and the logs presented and discussed, on five successful 
gas wells. The examples were chosen to illustrate different aspects of 
the petrophysical and operating problems involved. 


21541 Lithology crossplots: applications in an evaporite basin, the 
Maverick Basin of southwest Texas. Crues, J.V. Jr. (Schlumberger 
Well Services, San Antonio, TX). pp 24, Section L of Transactions 
of the SPWLA eighteenth annual logging symposium. Houston, TX; 
Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

A combination of two lithology-crossplot techniques, the 
M—N PLOT and the MID PLOT, may be used for analyzing 
subsurface zones of complex lithology at the wellsite. This does not 
supplant later, more accurate machine computations, however. It 
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does help in making field decisions as to whether to make a comple- 
tion attempt when this must be done in minimum time. Both plots 
use the three lithology-sensitive logs, Sonic, Density, and Neutron. 
They differ in the manner in which these quantities are entered into 
the crossplots. As a result, the locations of the various mineral points 
differ on the two plots, and the directions of the gas, salt, and sulfur 
trends may also differ. By comparing plots of log data on the two 
crossplots, and referring to the original logs when necessary, it is 
possible to identify gas zones even in complex lithology and evapor- 
ites, and to detect certain minerals within the matrix. Examples will 
be shown from the Maverick Basin in Southwest Texas where this 
approach to well-log analysis help solve some difficult problems. 


21542 Conflicting wellsite data on deep carbonate test. Mercer, 
R.F. (Continental Labs., Inc., Calgary, Alberta); Hausegger, R.W. 
pp 8p, Section T of Transactions of the SPWLA eighteenth annual 
logging symposium. Houston, TX; Society of Professional Well Log 
Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Production testing of three Mississippian sheets in Gulf-Sun- 
BP Stolberg 6-1-42-15 identified a need to resolve conflicts in 
wellsite data before completion procedures are initiated or concur- 
rent with them. Excellent agreement was observed between samples, 
gas detector readings and wireline logs on the first two Mississippian 
thrust sheets in this mountain front deep test and productivity was 
confirmed by production testing. However, on the third sheet, 
wireline log interpretation conflicted with lithology and gas detector 
indications. Resolution of the conflict was achieved well after the 
fact but might have resulted in considerable cost savings if made 
concurrent with production testing. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 21341, 21373, 21374, 21375, 
21376, 21377, 21378, 21379, 21381, 21387, 21392, 21393, 21401, 
21405, 21425, 21449, 21530, 24090 


21543 (CONF-7703114—) Proceedings of the gas conditioning 
conference. (Oklahoma Univ., Norman (USA)). 1977. 290p. Univ. of 
Oklahoma, Norman, OK. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 

Nineteen papers were presented at the conference on various 
aspects of gas processing. A separate distract was prepared for each 
paper. (JRD) 


21544 (CONF-7703114—, pp B.1-B.19) Tailoring your sulfur 
plant for unusual conditions. Chute, A.F. (Ralph M. Parsons Co., 
Pasadena, CA). 1977 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Modifications of sulfur removal processes are described. 
Methods of processing gases containing excessive hydrocarbons are 
described along with processing of gases containing ammonia. Sulfur 
burning processes are also described. Plant flowsheets are included. 
(IRD) 


21545 (CONF-7703114—, pp C.1-C.21) MDEA used in ethane 
purification, Vidaurri, F.C.; Ferguson, R.G. (Phillips Petroleum Co., 
Bartlesville, OK). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


A revised treating scheme was installed at the Borger Refin- 
ery and NGL Processing Center for the purposes of producing and 
treating a new ethane product stream and for minimizing COs in the 
Philtex Plant feed. Reduction of CO2 to Philtex was accomplished 
by initially treating high CO, (and low H2S) content NGL feed 
using diethanol amine (DEA) to remove CO» before deethanizing 
and by using methy! diethanol amine (MDEA) selective absorption 
to supply low CO» content acid gas to Philtex with the excess going 
to the sulfur plant. Use of MDEA selective absorption for Pantex 
and Refinery residues allows rejected CO2 to remain in the residue 
and enter the fuel system, thereby never becoming part of Philtex 
feed. The use of MDEA in Unit 35 also provides an additional outlet 
for CO: that has already entered the Philtex-Unit 29 loop. Although 
operation of the new facilities began about eight months ago, diffi- 
culties and problems unrelated to use of MDEA plus a shortage of 
manpower have made it impractical to evaluate accurately the 
performance of the new treating scheme. However, specification E/ 
P mix has been produced consistently and the additional objective of 
reducing CO» to the Philtex Plant is being met. Carbon dioxide 
slippages of 50 to 80 percent through the MDEA contactors are 
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being experienced. When current problems are corrected, a thor- 
ough evaluation of the process can be made. 


21546 (CONF-7703114—, pp D.1-D.11) Increased natural gas 
recovery from physical solvent gas treating systems. Freireich, E.; 
Tennyson, R.N. (Fluor Engneers and Constructors, Inc., Irvine, 
CA). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


A process for increased gas recovery by use of propylene 
carbonate as a solvent for removal of H2S and COs is described. The 
process involves the physical absorption of CO: at elevated pres- 
sures by a substantially anhydrous organic solvent. Acid gas is 
desorbed simply by the release of pressure at several levels without 
the application of heat. The flashed lean solvent is then returned to 
the absorber to complete the cycle. The first flash which contains 
significant volume of hydrocarbons is recycled. The advantage of 
this process is that it is completely dry and free from corrosion. 
Steam is not required. The power for pumps and compressors can be 
supplied by gas engines and/or motors. The requirement for such 
energy is low. In one instance, after the plant was on line, the unit 
was nearly self-sufficient. Such a plant is simple and inexpensive to 
operate. The initial plant cost is low. 


21547 (CONF-7703114—, pp E.1-E.15) Fundamentals of sulfur 
recovery by the Claus process. Goar, B.G. (Goar, Arrington and 
Associates, Inc., Tyler, TX). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


The Claus process has been used extensively by industry and 
is recognized as a very reliable and very forgiving process. In the 
past, industry has been able to operate Claus plants with a relatively 
small amount of attention and large amount of fluctuations in tail gas 
composition. The incinerator would handle large swings in tail gas 
flows and composition. However, with the advent of tail gas clean- 
up (TGCU) systems, much closer process control will be required in 
the future. The TGCU systems are not quite so forgiving as the 
parent Claus plants. When a TGCU system is planned, it may be 
advisable to install a Claus-plant tail-gas analyzer (possibly with 
feed-back control) to monitor the H2S/SOz ratio and permit adjust- 
ment of the combustion air flow to achieve the optimum ratio of 2/1 
at all times. 


21548 (CONF-7703114—, pp F.1-F.18) Disposal of acid gas 
from amine treating units. Herbert, K.; McGill, G. (John Zink Co., 
Tulsa, OK). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Acid gas disposal in small plants is described. Both direct- 
flame incineration and elevated flaring are technically acceptable 
methods of disposal of the acid gas streams from amine treating 
units. In cases in which large amount of auxiliary fuel gas required, it 
is economically desirable to dispose of the acid gas by direct-flame 
incineration. If the cost of auxiliary fuel gas is low, it may be less 
expensive to flare; however, when the fuel cost is high enough, the 
additional capital cost of incineration will be paid out in a short 
period of time. 


21549 (CONF-7703114—, pp G.1-G.27) Sulphur recovery at the 
Ram River Gas Plant. Kopp, S.P.; Morin, M.M. (Aquitaine Co. of 
Canada Ltd., Calgary, Alberta). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


The Ram River Gas Plant sulfur recovery process is de- 
scribed. Details are given concerning H2S/SO: ratio optimization, 
operation of Sulfreen units, Claus reduction kinetics, and catalyst 
maintenance. (JRD) 


21550 (CONF-7703114—, pp I.1-I.13) Fundamentals of gas 
sweetening. Kunkel, L.V. (L. V. Kunkel Engineering, Naperville, 
IL). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Gas sweetening processes are described. Process capabilities 
are evaluated and factors to be considered in selecting a process are 
listed. Process flow diagrams and equipment are discussed along 
with variables and process improvements. (JRD) 


21551 (CONF-7703114—, pp J.1-J.14) Reaction equilibria for 
acid gas systems. Moshfeghian, M.; Bell, K.J.; Maddox, R.N. (Okla- 
homa State Univ., Stillwater). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 
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Kinetics of the reactions between ethanolamine and sour gas 
are examined and a procedure for solving the reaction equilibria 
model of Kent and Eisenberg for amine-acid gas equilibria is present- 
ed. The model describes experimental data satisfactorily. It appears 
to offer a powerful tool for minimizing experimental determinations 
necessary to predict amine-acid gas equilibria in natural gas systems. 


21552 (CONF-7703114—, pp K.1-K.8) Chloride removal from 
DEA by ion exchange. Morgan, C.; Klare, T. (Lo-Vaca Gathering 
Co., Houston, TX). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Removal of chlorides from diethanolamine (DEA) using an 
anion exchange resin is described. The successful operation of this 
chloride removal unit demonstrated the feasibility of this type resin 
for reclaiming salt water contaminated DEA. The justification of a 
unit of this type will have to be considered on an individual basis, 
considering capital investment, operating costs and value of DEA to 
be reclaimed. 


21553 (CONF-7703114—, pp N.1-N.9) Bulk removal of carbon 
dioxide with Selexol solvent at Pikes Peak Plant. Raney, D.R. (Lone 
Star Gas Co., Dallas, TX). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Operation of the plant using Selexol absorbent for H2S and 
CO, is described. Details of absorption and regeneration are given. 
Operating problems are examined. It is noted that the overall per- 
formance of the Pikes Peak Gas Treating Plant has been very 
satisfactory. This plant was designed to process 100 MMCFD of 
inlet gas to meet pipeline specifications. This capability has been 
verified by a full-load performance test. This design circulation rate 
has been accomplished with power recovered from within the 
process and has been more than adequate to treat the residue gas to 
pipeline specifications. Unscheduled shutdown time and periods of 
delivery of off specification gas to the pipeline have been minimal. 
The plant has proven itself to be dependable, flexible and very 
economical to operate. 


21554 (CONF-7703114—, pp O.1-O.10) Sour gas treating at the 
world’s largest natural gas processing plant. Scheirman, W.L. (J. F. 
Pritchard and Co., Kansas City, MO). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Discussions are included on field separation of gas and oil, 
central gas treating complex, operating experience, and gas outlet 
systems. (JRD) 


21555 (CONF-7703114—, pp S.1-S.8) Innovative process for 
Claus sulfur recovery. Wright, R.D.; Strange, J.W. (El Paso Natural 
Gas Co., TX). 1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Sulfur recovery from acid gas is discussed along with startup 
of the Jal 4 Sulfur Plant in New Mexico. Startup and initial oper- 
ation of the Jal 4 Sulfur Plant was generally good and was complet- 
ed with relatively few serious problems. The basic plant operation 
has been very stable with minimum unscheduled shutdowns. Per- 
formance and operating experience with the Dowtherm preheat 
system have been very good. Problems that have been encountered 
were primarily due to significant changes to operating variables of 
the Claus plant. Following startup, plant performance tests were 
conducted to determine optimum plant operating conditions, and to 
identify any needed design changes. As a result of the test program, 
changes were made to the design of the Acid Gas Burner. Plant 
operating conditions were also defined to minimize formation of 
carbon sulfides to HeS in the No. | Reactor. Plant performance tests 
have successfully demonstrated the plant capability to comply and 
maintain compliance with New Mexico environmental regulations. 


21556 (MERC/SP—77/5, pp 608-619) Relationship of thermo- 
dynamic and kinetic parameters to well production in Devonian shale. 
Schettler, P.D. Jr.; Wampler, D.L.; Sipling, P.J.; Mitchell, D.J. 
(Juniata College, Huntingdon, PA). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


A mathematical model describing production of gas from 
wells in Devonian shales is introduced, and the extent of agreement 
with existing productivity data is discussed. Parameters needed for 
this model include the diffusion constant of gas through the rock and 
the sorption isotherms of gas within the rock. Methods and results of 
measurements of these important parameters made in our laborato- 
ries are described and discussed. 4 figures, 4 tables. 
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21557 (UCRL—50036-78-3) LLL Gas Stimulation Program. 
Quarterly progress report, July—September 1978. Hanson, M.E.; 
Anderson, G.D.; Shaffer, R.J.; Emerson, D.O.; Swift, R.P.; 
O’Banion, K.; Cleary, M.P.; Haimson, B.; Knutson, C.F.; Boardman, 
C.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 6 Nov 1978. Contract W-7405-ENG-48. 40p. Dep. NTIS, PC 
A03/MF AOl. 

The research and accomplishments of the LLL Gas Stimula- 
tion program during the fourth quarter of Fiscal Year 1978 is 
summarized. Two-dimensional theoretical models were applied to 
analyze the changes in the elastic stress field resulting from the 
presence of lenses in a surrounding medium. Here the lenses had 
different elastic moduli than the surrounding medium, and the em- 
placed load was assumed to be caused by the overburden. In these 
calculations, it is noted that the growth of a vertical fracture toward 
a lens with elastic moduli larger than the surrounding medium would 
be impeded. Other two-dimensional calculations indicate some ef- 
fects of material parameter changes across an interface on fracture 
mechanics. These calculations confirm that when a fracture in a 
lower modulus material aproaches a well-bonded interface in a 
higher modulus material, the stress intensity factor decreases. Ex- 
perimental results show that water saturation can significantly effect 
hydraulic fracture propagation. An example is a hydraulic fracture 
across a normally loaded interface from an unsaturated limestone 
block into a saturated block but not conversely for the same hydrau- 
lic pressure and normal load. Some preliminary experiments were 
conducted to determine how rock behaves when subjected to loads 
at rates higher than hydraulic fracturing but lower than explosive 
charges. Results indicate more than the two fracture wings common 
to normal hydraulic fracturing. A survey of several operators and 
logging companies operating in the western tight gas sands shows 
that log measurements do not define pertinent reservoir parameters 
accurately enough to exploit these reservoirs. 


21558 Well packers using metal to metal seals. Hanson, H.R. 
Baugh, H.A.; Childers, T.W.; Greer, J.B. (to Exxon Production 
Research). US Patent 4,127,168. 28 Nov 1978. Filed date 11 Mar 
1977. 16p. 

An improved well packer for use in sour gas wells is dis- 
closed. The improved packer includes a cylindrical mandrel encir- 
cled with a resilient metal seal ring, means for anchoring the packer 
at a predetermined vertical depth, means for radially expanding the 
seal rings so as to cause sealing engagement with the casing and 
mandrel and ratchet means for maintaining the seal rings in expanded 
form. The packer is adapted to be run into the cased wellbore on 
tubing and is particularly useful in sour gas wells. 


21559 Treating wells to mitigate flow-after-cementing. Messen- 
ger, J.U. (to Mobil Oil Corp.). US Patent 4,120,360. 17 Oct 1978. 
Filed date 16 May 1977. 10p. 

This specification discloses a method of treating a well drilled 
into the earth. In carrying out this method there is formed a 
lightweight thixotropic cement slurry that is comprised of a low 
density calcined shale cement, attapulgite and water, in ratios to 
provide a pumpable slurry that has zero water separation. This 
lightweight thixotropic cement slurry having zero water separation 
is placed in a well and allowed to set. 


21560 Nitrogen removal from natural gas. Streich, M.; Kranz, J.; 
Foerg, W. (Linde A.G., Hoellriegelskreuth/Muenchen (Germany, 
F.R.). Werksgruppe Tieftemperatur und Verfahrenstechnik). Gas- 
Wasserfach, Gas-Erdgas; 119: No. 5, 195-199(May 1978). (In 
German). 

This is a report on the removal of nitrogen from natural gas 
with a high nitrogen content. The plant at Clenze which was 
ordered in November 1974 and commissioned after 22 months is 
described as an example. The commissioning was carried out with- 
out appreciable difficulties. The plant has now been operated with 
up to 100,000 cu. metres/hour (Vn) of crude gas of different Nz 
content. Methane yields of between 96.5% and 99% were obtained. 


21561 Technical-economic indicators for working major gas 
fields. Korotaev, Yu.P.; Zakirov, S.N.; Kolbikov, S.B.; Nenakhov, 
V.A. Gazov. Prom-st.; No. 9, 27-29(Sep 1977). (In Russian). 

An examination is made of the finite national economy results 
obtained from working Medvezh’e type fields. An examination is 
made of variables that are distinguished by the duration of constant 
gas production, the rate of working a field during the constant 
production period, and technological systems for borehole oper- 
ations. An evaluation is made of the upper limits for finite gas yield 
and the national economic effectiveness of working fields. 


21562 Economic evaluation of the gas condensate of Ukrainian 
fields. Il'inskii, Yu.A.; Chapala, E.S.; Goroshko, E.Kh. Gazov. Prom- 
st.; No. 9, 30-31(Sep 1977). (In Russian). 

The existing wholesale prices for gas condensate are not 
stimulating efforts to increase its production. The condensate should 
be evaluated from the national economy viewpoint in technical- 
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economic computations. An economic evaluation of the condensate 
for each enterprise of the 'Ukragasprom and Ukrneft’ " associations 
was determined, and an example is given of its use. 3 tables, 3 
references. 


21563 Technical-economic factors of deep drilling. Sarkisova, 
A.Kh. Gazov. Prom-st.; No. 9, 32-35(Sep 1977). (In Russian). 

An analysis is made of the technical-economic factors of 
drilling operations (5000 to 7000 m) in the "Krasnodarneftgas,” 
"Ukrneft,” “Azneft,” and “Kaspmorneft” associations for the years 
1970 to 1975. 1 table. 


21564 Removal of hydrogen sulfide from natural gas by direct 
oxidation. Prokopenko, V.S.; Zemlyanskii, N.N.; Vasilenko, V.A.; 
Artyushenko, G.V. Gazov. Prom-st.; No. 9, 44-46(Sep 1977). (In 
Russian). 

Results are given for experiments on the catalytic oxidation of 
hydrogen sulfide to sulfur by air directly in a natural gas medium 
under pressures of up to 45 kgs/cm*. Relationships were obtained 
between the extent of purification and temperature in the catalytic 
reaction zone, bulk speed, and pressure in the system for various 
catalysts. 


HEALTH AND SAFETY 


21565 Thermal hazard from LNG fireballs. Hardee, H.C.; Lee, 
D.O.; Benedick, W.B. (Sandia Lab, Albuquerque, NM). Combust. 
Sci. Technol.; 17: No. 5-6, 189-197(1978). 

Accidents with many hydrocarbon materials such as propane, 
butane and gasoline frequently result in the formation of fireballs. 
The shipment of liquified natural gas (LNG) involves large quanti- 
ties of fuel which, in the event of an accident, could ignite to form a 
fireball. Depending on atmospheric conditions, the thermal effect 
from such a fireball could produce third degree skin burns and start 
fires out to distances of several kilometers. A simple fireball model is 
presented here which describes the potential thermal hazard. 29 refs. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 21464, 21561, 21562, 23496, 
23518, 23521, 23522 


21566 (BMFT-FB-T—77-84) Methane and methanol as energy 
carriers. Economy study . Deipenau, H. (Bundesministerium fuer 
Forschung und Technologie, Bonn-Bad Godesberg (Germany, 
F.R.)). Dec 1977. 357p. (In German). Dep. NTIS (US Sales Only), 
PC A16/MF AOI. 

Portions of document are illegible. 

The objective of the study was to develop economic and 
technical means of supplying LNG and methanol to the industrial 
centers of Germany using natural gas from the Iranian area as the 
raw material. The available possibilities for the preparation, trans- 
port, and storage of LNG and methanol were clarified and exam- 
ined. Cost estimates were made of transport from Kangan to Wil- 
helmshaven. Alternatives were compared from economic and techni- 
cal viewpoints. Ways in which LNG and methanol could be used in 
Germany (motor cars, power plants, gas utilities) were evaluated. 
The evaluations showed that energy costs for LNG in Wilhelmsha- 
ven are lower than those for methanol. Large quantities of LNG and 
methanol from the Persian Gulf can be sold in the various branches 
of the German energy market on the condition that the crude gas 
price of the Iranian Gulf does not exceed 1.- to 3.-DM/Gcal. At 
present the natural gas exporting countries demand crude natural gas 
prices of about 5.-DM/Gcal. 


21567 (DOE/EIA—0102/23) Analysis of short- and mid-term 
U.S. oil imports from Venezeula. Analysis memorandum. Weigel, H.S. 
(Department of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). Dec 1978. 27p. Dep. NTIS, PC A03/MF AOI. 

A range of projections of petroleum imports to the United 
States is presented for the period 1978—1980, and for the years 1985 
and 1990 along with an estimate of the expected level of imports 
from Venezuela. Import forecasts are developed for distillate fuel 
oil, residual fuel oil, other refined products, and crude oil. The 
projections are given in a table which constitute the range of 
expected imports from Venezuela in the period 1978—1980, assum- 
ing that Venezuela maintains its 1977 share of the U.S. market. To 
the extent that Venezuela chooses to change its prices charged to the 
U.S., it is possible for them to alter their share of the U.S. market. 
For both the years 1985 and 1990, the total oil imports for the Crude 
Oil Equalization Tax and $5 IMPORT FEE scenarios fall between 
the projections for Series D and C of the 1977 Annual Report to the 
Congress, Volume II. The two natural gas price study scenarios: 
HIGH GEOLOGY and LOW GEOLOGY (available only for 
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1985), however, bracket the Series C import projection, but are 
within the extreme projections represented by Series D and B of this 
report. 


21568 (DOE/EIA—0145) Statistics of interstate natural gas 
pipeline companies, 1977. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Dec 1978. 269p. Dep. 
NTIS, PC Al2/MF AOl. 

Financial and operating statistics presented are compiled from 
annual reports (FPC Form No. 2) filed with the Energy Information 
Administration (EIA) by Classes A and B interstate natural gas 
pipeline companies for the year ended December 31, 1977. Classes A 
and B, as defined for accounting and reporting purposes in the 
Federal Energy Regulatory Commission’s (FERC) Uniform System 
of Accounts, include interstate natural gas pipeline companies with 
annual gas operating revenues of $1,000,000 or more. The companies 
received total gas operating revenues of $22.3 billion ($17.3 billion) 
during the year. This reflects the effect of inflation, the passing 
through of higher purchase gas costs plus the higher returns on 
equity capital needed to assure the financial integrity of the industry 
in the search for additional gas supplies. Sales of natural gas declined 
for the fifth year in a row, from 16.2 trillion cubic feet in 1976 to 15.7 
trillion cubic feet in 1977. In 1975 total sales of natural gas was 16.5 
trillion cubic feet. There was an average of 5,084,329 natural gas 
customers in 1977 compared with 4,427,156 in 1976. Of this amount, 
ultimate consumers numbered 5,082,336 (4,525,156) and there were 
1,993 (2,000) wholesale gas utility customers. Sales of natural gas to 
ultimate consumers and to other gas utilities amounted to 2.5 trillion 
cubic feet (2.4 trillion cubic feet) and 13.2 trillion cubic feet (13.8 
trillion cubic feet), respectively. Revenues from such sales amounted 
to $4.2 billion ($3.1 billion) and $16.9 billion ($13.3 billion), respec- 
tively. 


21569 (DOE/EIA—0150) Natural gas deliveries and curtail- 

ments, to end-use customers and potential needs for additional alternat- 

ed fuels: 1978—1979 heating season (November—March). Eden, J.; 

Barch, G. (Department of Energy, Washington, DC (USA). Energy 

oa Administration). Dec 1978. 169p. Dep. NTIS, PC A08/ 
AOl. 


Results are presented of a survey on volumes of natural gas 
end-use customer deliveries, curtailments, and alternate fuel needs to 
offset gas curtailments. Information presented deals exclusively with 
markets for end-use customers. Data presented are for the 1977— 
1978 and 1978—1979 heating season (5 months, November through 
March) for states, DOE regions, and the total United States. Project- 
ed data are tabulations of data reported by companies based on the 
assumption of normal winter demands in their market areas. Data on 
deliveries are tabulations of metered volumes reported by companies 
of natural gas and supplemental gaseous fuels (LNG, SNG, propane 
air, etc.) delivered to end-use customers. Curtailments data represent 
volumetric reductions from contract quantities, reductions from 
normal historical quantities, or reductions from other bases the 
reporting firm may select. Requirements are defined as the sum of 
deliveries and curtailments. 


21570 Process to calculate the gas demand independently of the 
weather forecast. Pueschel, J.; Seitz, W. (Fachhochschule Bielefeld 
(Germany, F.R.). Fachbereich Elektrotechnik). Gas- Wasserfach, 
Gas-Erdgas; 119: No. 8, 354-357(Aug 1978). (In German). 

In most of the methods in use up to date the forecast of the 
short-term gas need a is based on temperature forecasts and regres- 
sion straight lines. In doing this, however, relatively high forecast 
errors occur, as regression straight lines show a high dispersion and 
temperature forecasts are often unexact. According to the method 
introduced here, the gas need of the following day is calculated from 
the actual consumption figures of the last hours before the time of 
the forecast. For the different seasons different daily supply charac- 
teristics are used. As all influences on the height of the demand are 
indicated in the supply figures of the last hours a considerably lower 
forecast error can be expected. 


21571 Marketing with regards to the opening of new areas for the 
supply of gas. Knapp, U. (Westfaelische Ferngas-A.G., Dortmund 
(Germany, F.R.)). Gas Waerme Int.; 27: No. 8, 414-425(Aug 1978). 
(In German). 

During the last years more and more areas have been opened 
up for the supply of gas in the Federal Republic of Germany. As a 
rule, the density of consumption here is lower than in the traditional- 
ly supplied areas. Special activities in the marketing field are there- 
fore necessary. The report relates the marketing measures of a 
regional gas supplying company in their sequential progress. Other 
measures regarding the opening-up of new areas for the supply of 
gas which lie outside the area of marketing are drawn into the 
presentation in order to clarify their objective and progressional 
association with the marketing activities. 
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21572 Natural gas - also in the 3rd millenium, Western European 
and German gas industry. Spaeth, F. Gas--Z. Ration. Energieanwend.; 
29: No. 1/2, 5-13(1978). (In German). 

In its first part the article refers generatlly to the Western 
European development of primary energy consumption and to the 
development of natural gas consumption in particular. Sufficient 
natural gas reserves will be available even after the year 2000. The 
Western European sources of supply with natural gas are diversified 
and the transportation of liquefied natural gas over large distances is 
described. The part of natural gas in solving energy problems is 
emphasized. In the second part a) the objectives of the energy policy 
lead by the Federal government relating to the future utilization of 
natural gas is pointed out, b) the situation of the gas supply industry 
is analyzed and c) conflicts possibly involved in energy policy and 
concerning the relationship of natural gas/district heating, the area 
of power plants, and measures for energy conservation are outlined. 


21573 Future availability of natural gas in the Federal Republic. 
Gundermann, H.P. (Mobil Oil A.G., Hamburg (Germany, F.R.)). 
Gas Aktuell; 29: No. 7/8, 297-304(1978). (In German). 

From Annal meeting of the DVGW; Bremen, Germany, F.R. 
(9 - 11 May 1978). 

After a description of the situation of the German natural gas 
industry and an estimation of the future gas demand, it is predicted 
that the gas supply will be assured also in the far future. 


21574 Selective marketing in the gas industry. Total surveys as a 
primary task. Rettberg, J. (Thyssengas G.m.b.H., Duisburg (Ger- 
many, F.R.)). Gas Aktuell; 29: No. 7/8, 305-313(1978). (In German). 

Due to the increasing market share of gas in branches or 
submarkets of the communal energy supply utilities, area marketing 
is losing in importance. In contrast, selective marketing will play a 
more important role in the future. However, selective marketing is 
useless unless the marketing instrument of market research investiga- 
tions has supplied highly specific data material beforehand. This is 
done by means of total surveys the techniques of which have been 
tested on the different branches of the communal market. The total 
surveys are to determine the energy situation for every possible 
market unit so that the other marketing instruments can then be 
applied purposefully and in a user-oriented way. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 21475, 21476, 21483, 21493 


21575 (DOE/ERD—0011) Environmental readiness document: 
enhanced gas recovery. Commercialization Phase III planning. (De- 
partment of Energy, Washington, DC (USA)). Sep 1978. 23p. Dep. 
NTIS, PC A02/MF AOl. 

Based on the current state of knowledge and the assessed 
probability of adverse findings resulting from environmental re- 
search relating to the western (tight) gas sands and Devonian shale 
gas recovery, there appear to be several areas of environmental 
uncertainty facing the commercialization of the enhanced gas recov- 
ery (EGR) technology relating to these resources. Concerns relating 
to geopressured methane and methane from coal seams are specifi- 
cally excluded from this study. The probability of contamination of 
and intrusions into groundwater systems is assessed to be low. The 
general technology to control such intrusions aboveground is con- 
sidered capable of achieving environmentally acceptable operation 
of the EGR technology. Further, based on available information on 
the currently proposed EGR techniques and materials, the impacts 
of accidental aquifer contamination would not be severe. Probabil- 
ities stated are the synthesis of the collective judgments of Office of 
Environment scientists. Three factors are evaluated in terms of 
probability of occurrence. These are that (1) there will be an adverse 
finding as a result of future environmental R and D, (2) that given 
this finding the commercialization program will encounter delays, 
and (3) that the consequence of an adverse finding will result in 
increased costs of control. The term adverse finding is used to reflect 
an R and D outcome identifying an environmental impact which 
must be dealt with. The later in the commercialization schedule that 
this determination is made, the greater the likelihood that the full 
commercialization program will be delayed somewhat while appro- 
priate mitigation measures are chosen. The last judgment, regarding 
the increase in abatement costs, takes into consideration the extent 
and difficulty of control, as well as the possibility that additional 
measures be required to deal with each environmental problem. 


21576 (PB—281327) Land use planning issues and the Alaska 
Gas Pipeline: a report to the president. Parker, W.B.; Kreitner, J.D.; 
Dooley, D.M.; Hoeltgen, K. (Federal-State Land Use Planning 
Commission for Alaska, Anchorage (USA)). Aug 1977. 120p. NTIS 
PC A06/MF AOI. 

The report has as its focus selection of an appropriate route 
for transportation of Alaska North Slope gas. Such a choice should 
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be made in the context of broad social, economic, and environmental 
concerns. Topics considered include the following: design and rout- 
ing implications of the Alaskan gas pipeline proposals; a suggested 
outline for policy development relating to long-term Alaska oil and 
gas development and transportation system; a review of the status of 
Canadian native land claims. (Portions of this document are not fully 
legible) 


21577 (UCID—17968-78-1) Liquefied energy fuels spill effects 
program. Quarterly report, July—September 1978. Hogan, W.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 1978. 
Contract W-7405-ENG-48. 4lp. Dep. NTIS, PC A03/MF AOl. 

Investigations related to liquefied fuel spills are summarized. 
Included is a brief survey of findings of selected studies relating to 
detonability of LNG (with the chemistry of the medium the main 
criterion for selection) which indicates the principal unanswered 
questions that are of interest to the Lawrence Livermore Laboratory 
Liquefied Energy Fuels Spill Effects Program. Several methods 
have been used to study the charge mass of high explosive needed to 
detonate methane-air and methane-ethane-air. Results indicate that a 
spherical charge of 50 to 150 kg of Comb-B high explosive will 
propagate a detonation in methane-air, and the addition of 5% 
ethane to the methane-air should cause an eightfold decrease in the 
charge mass needed to propagate a detonation. In other work, a 
conceptual design study for a 10 to 1000M® liquefied natural gas spill 
facility was completed. As part of a program to characterize the 
effects of an accidental spill of liquefied natural gas (LNG), the 
Lawrence Livermore Laboratory Liquefied Energy Fuels Spill Ef- 
fects Program designed, developed, and fielded a gas sampling 
system to record gas concentrations during and after an LNG spill. 
Because many gas sensors are needed to fully characterize a large 
spill, the instruments used must be inexpensive, easily fieldable, 
reliable, and accurate. The grab sampling unit developed for this 
program fulfills these requirements. 


21578 (UCRL—82031) Numerical modeling of LNG spill phe- 
nomena. Hogan, W.J.; Bowman, B.R.; Haselman, L.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 13 Dec 1978. 
Contract W-7405-ENG-48. 18p. (CONF-780387—1). Dep. NTIS, 
PC A02/MF AO1. 

From Seminar on LNG peak shaving; Washington, DC, USA 
(5 Mar 1978). 

The phenomena that must be simulated in modeling postulat- 
ed liquefied natural gas (LNG) spills are complex, and some are not 
thoroughly understood. These phenomena include differential boil- 
off, flameless vapor explosions, vapor dispersion, and various modes 
of combustion. Our modeling results indicate that differential boil-off 
will create an ethane-enriched portion of the vapor cloud and that 
this portion will persist for significant times. Dispersion-model pre- 
dictions begin to disagree at spill sizes between 50 and 100 m*. Thus 
spill tests are needed for larger spills. Both simple and complex 
combustion models exist. However, uncertainties in the combustion 
efficiency, optical thickness of the fireball, and cooling effects make 
the results of these models difficult to interpret properly. They do 
show that the addition of as little as 5% ethane to a methane cloud 
would increase the detonability of the cloud eightfold. The state of 
numerical modeling for evaluating postulated LNG accidents indi- 
cates that the theoretical and experimental efforts must be carried 
out interactively. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 21394, 21530, 21531, 21575 


21579 (LA—7523-PR) Stimulation and characterization of east- 
ern gas shales. Progress report, January—March 1978. Schott, G.L. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Dec 1978. Con- 
tract W-7405-ENG-36. 26p. Dep. NTIS, PC A03/MF AOI. 

The progress of investigations is reported on the use of metal- 
lined shaped charges for the explosive stimulation of natural gas 
wells in Devonian shales, and the use of rapid analysis by laser- 
pyrolysis/gas-chromatography to determine geochemical character- 
istics of these shales. Results are presented of small-scale tests that 
measure the penetration of several shales and grouts by a standard 
commercial shaped charge. A grout composition of Portland cement 
with ferrophosphorus sand has been found that simulates the pen- 
etrability of shale satisfactorily for continued development work on 
our tapered liner charges of wellbore scale. Shock wave Hugoniot 
data observed in planar impact experiments on Devonian shale core 
specimens have been systematized for future high-pressure penetra- 
tion dynamics calculations. The theoretical model used includes 
mechanical unloading hysteresis and high release-wave speed. Using 
controlled techniques devised for analyzing homogenized shale pow- 
ders, a preliminary correlation was achieved between the absolute 
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yield of acetylene from pulsed-laser pyrolysis and the independently 
measured total carbon content. 


21580 (MERC/SP—77/5) First eastern gas shales symposium. 
Schott, G.L.; Overbey, W.K. Jr.; Hunt, A.E.; Komar, C.A. (eds.). 
(Department of Energy, Morgantown, WV (USA). Morgantown 
Energy Research Center). Mar 1978. 794p. (CONF-771038—). Dep. 
NTIS, PC A99/MF AOl1. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 

Purpose of this symposium is to allow those associated with 
the Eastern Gas Shales Project (for increased production of natural 
gas) to report the results of laboratory and field R and D studies 
conducted during the past year. The 53 papers and abstracts are 
arranged under the following headings: general session I, strati- 
graphy/geology, characterization/physical-mineralogical, general 
session II, geology/structure, geochemistry-gas and organic, and 
other papers. Separate abstracts were prepared for 38 papers. (DLC) 


21581 (MERC/SP—77/5, pp 37-48) In situ examination of hy- 
draulic fractures. Tyler, L.D.; Vollendorf, W.C.; Northrop, D.A. 
(Sandia Labs., Albuquerque, NM). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Hydraulic fracture experiments have been performed in Rai- 
nier Mesa at ERDA’s Test Site as part of a nuclear containment 
study. An expanded program to understand hydraulic fractures as 
part of ERDA’s Enhanced Gas Recovery Program is underway. 
Three fracture experiments conducted to date and plans for this 
mineback test project are discussed. The fracture experiments were 
performed in a 4-in. dia uncased hole 1400 ft deep in a uniform ash- 
fall tuff formation. Two experiments were conducted in one hole 
with different colored grout. The results showed the strong influ- 
ence of in situ stress on fracture direction and orientation. The third 
experiment used a water gel frac fluid which was designed to place 
20 to 40 sand, injected in three stages with different concentration 
and color, uniformly in the fracture. The resulting fracture system 
was very complex. The effects of faults and bedding planes on 
blocking fracture growth and changing fracture orientation were 
pronounced. Data collection and analysis have not been completed, 
but valuable insight into in situ fracture behavior has been obtained. 
5 figures. 


21582 (MERC/SP—77/5, pp 80-110) Update on the LLL gas 
stimulation program. Hanson, M.E.; Shaffer, R.J.; Hearst, J.R.; An- 
derson, G.D.; Montan, D.N.; Heard, H.C.; Emerson, D. (Univ. of 
California, Livermore). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


This report discusses the progress and current state of the 
Lawrence Livermore Laboratory research program on the stimula- 
tion of tight gas reservoirs. This is primarily a theoretical and 
laboratory program; however, the application and interpretation of 
geophysical logging is an essei.tial part of it. The theoretical hydrau- 
lic fracturing models in their current state of development show that 
as the pore pressure is increased, the matrix stress around a fracture 
becomes more tensile. Laboratory experiments, which use uncon- 
fined specimens, show that both the characteristics of a layer and the 
mechanical properties of the adjacent materials control the fractur- 
ing in the region of the layer. We have acquired and interpreted 
some long-period seismic logging data. The preliminary analysis 
indicates gas-producing fractures intersecting the wellbore. Other 
fractures, which are either barren or do not intersect the wellbore, 
are also indicated by the data. Mechanical measurements of the 
Devonian shale indicate fairly uniform mechanical characteristics; 
however, a degree of mechanical anisotropy was noted for sections 
oriented horizontally or vertically with respect to the shale struc- 
ture. Reservoir analyses of the Rio Blanco nuclear stimulation ex- 
periment and the nearby MHF experiment indicate that characteris- 
tic lens dimensions were 40 to 60 ft (12 to 18 m) vertically and 400 to 
600 ft (120 to 180 m) horizontally. 23 figures. 


21583 (MERC/SP—77/5, pp 368-380) Chemical explosive frac- 
turing of eight tight gas wells. LaRocca, S.J.; Spencer, A.M. (Petro- 
leum Technology Corp., Redmond, WA). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The objective of this joint ERDA/industry program is to 
evaluate the potential of chemical explosive fracturing using up to 
30,000 pounds of explosives to stimulate and enhance recovery of 
gas from tight reservoirs. Six of the eight wells are in the Devonian 
Shale: three in Kentucky and three in West Virginia. The remaining 
two wells are in the Canyon Sands of southwest Texas. A general 
description of the on-site explosive manufacturing, placement and 
detonation techniques is presented. Details of the pre-shot and post- 
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shot testing and production are given on wells worked on and 
stimulated to date. 5 figures, 3 tables. 


21584 (MERC/SP—77/5, pp 410-424) Rock mechanics aspects 
of MHF design in eastern Devonian shale gas reservoirs. Jones, A.H.; 
Abou-Sayed, A.S.; Rogers, L.A. (Terra Tek, Inc., Salt Lake City, 
UT). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


As part of an ERDA/OGST program, rock mechanics con- 
siderations are used to help design deeply penetrating hydraulic 
fractures in Devonian shale at Columbia Gas System Service Corpo- 
ration wells in Lincoln County, West Virginia. Rock properties of 
the pay zone were considered in relation to the barrier formations. 
Formation properties ... specifically, elastic moduli, critical stress- 
intensity factor and the minimum in situ stresses ... were determined 
from laboratory core measurements and field tests. Analyses using 
formation properties suggest that the Middle Brown Shale zone is 
the layer (in the Devonian shale) that is most likely to “contain” a 
deeply penetrating hydraulic fracture. Fracture containment analy- 
ses indicated that the gray shales on either side of the Middle Brown 
would act as barriers to fracture growth, provided the fracture fluid 
is injected at a pressure that does not exceed the naturally occurring 
stress in the Middle Brown Shale by more than 400 psi. The Lower 
Brown Shale and the Upper Brown Shale are also preferred zones 
for fracturing but at less favorable conditions. Fracture fluid injec- 
tion pressure in the Lower and Upper Brown Shales should exceed 
the naturally occurring stress in the reservoir rock by no more than 
250 psi and 200 psi, respectively. Fracture initiated in the gray shales 
would be expected to move out of zone. 10 figures. 


21585 (MERC/SP—77/5, pp 442-448) Stress trajectory simula- 
tions across the Appalachian Plateau Province in West Virginia. 
Advani, S.H. (West Virginia Univ., Morgantown); GangaRao, 
H.V.S.; Wag H.Y.; Dean, C.S.; Overbey, W.K. Jr. Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Finite element model formulations for the simulation of stress 
trajectories across the Appalachian Plateau Province in West Virgin- 
ia are given. Pertinent mechanisms responsible for re-orientation of 
the East-West principal stress pattern over the Rome Trough region 
are reviewed. In addition, numerical results delineating the effect of 
sub-structure properties on surface stresses and field stresses for the 
“buttress” and “slip” model formulations are presented. Finally, the 
applicability of the results to the identification of natural Devonian 
shale fracture zones and preferential zones for induced fracturing is 
discussed. 11 figures. 


21586 (MERC/SP—77/5, pp 389-409) Novel fracturing treat- 
ments in the Devonian shale. Cremean, S.P. (Columbia Gas System 
Service Corp., Columbus, OH). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Two programs are being conducted on the technical and 
economic effectiveness of massive hydraulic fracturing (MHF) and 
cryogenic fracturing techniques for enhanced gas recovery in the 
Upper Devonian shales of the eastern United States. Three shale 
wells to be massively fractured under ERDA contract No. E(46-1)- 
8014 are located in a 5,000 acre undeveloped tract in western 
Lincoln County, West Virginia. In each of the three wells, selected 
with remote sensing imagery for proximity to surface features (linea- 
ments), the total depth encompasses the entire Upper Devonian 
shale; a sequence which contains four primary zones of interest. The 
scope of this investigation is to individually stimulate these twelve 
zones of interest with various MHF techniques. Since inception, six 
MHF stimulation treatments have been performed using foam and 
modified water in two of the wells. The third well is being preserved 
to utilize information learned from the first two. Four shale wells to 
be cryogenically fractured under ERDA contract No. EF-76-C-05- 
$303 are located in Martin County, Kentucky (2 wells), Wise 
County, Virginia (1 well), and Trumbull County, Ohio (1 well). In 
the first three wells, selected with remote sensing imagery, the total 
depth encompasses the entire Upper Devonian shale; a sequence 
which contains four primary zones of interest in the areas studied. 
Two zones of interest will be individually fractured using cryogenic 
fluids in each of these wells. The fourth well was chosen to test the 
technical and economical feasibility of stimulating the shale in a well 
currently producing from a deeper horizon. There are four zones of 
interest in the Devonian shale in this well, of which two will be 
individually stimulated. None of the shale wells in this program have 
yet been stimulated. 8 figures, 6 tables. 


21587 (MERC/SP—77/5, pp 361-367) AMEX/VESCORP De- 
vonian Shale project Lawrence and Scioto Counties, Ohio. Cochrane, 
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J.N.; Ryan, F.D.; Alkire, S.H. (Vescorp Industries, Worthington, 
OH). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Amex/Vescorp in cojunction with US ERDA, Ohio ERDA, 
and National Petroleum Corporation, is conducting a field demon- 
stration test to provide information on the Devonian Shales, in 
Lawrence and Scioto Counties, Ohio which can be used in the 
immediate and surrounding areas to increase gas production from 
the shale. The general objectives of this program are to establish the 
effectiveness of remote sensing imagery as a tool in picking shale 
well site locations, to determine the benefit of advanced stimulation 
techniques, and to determine if a scaled up version of the fracture 
technique deemed to be the better of the two above would be a cost- 
effective method of improving production rates and reserves. Analy- 
sis of the remote sensing imagery was completed on May 24, 1977. 
Nine primary and twelve alternate well locations have been selected 
as a result of this work. 


21588 (UCRL—17523(Rev.1)) Environmental impact assess- 
ment: chemical explosive fracturing project, Petroleum Technology 
Corporation/Sutton County, Texas. Tonnessen, K.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Jul 1977. 
Contract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AOl. 

The Nevada Operations Office of the Energy Research and 
Development Administration (ERDA) has contracted with Petro- 
leum Technology Corporation (PTC) to perform a gas stimulation 
program by chemical explosive fracturing (CEF) in the Canyon 
sands of the Val Verde—Kerr Basin of Sutton County, Texas. This 
lenticular tight sand deposit, underlying much of southwestern 
Texas, contains large volumes of natural gas. To date this formation 
has yielded only marginal amounts of gas because of its low porosity 
and permeability. The semi-arid environment of the Aldwell/Sawyer 
field is characterized by dry arroyos and xeric vegetation. Popula- 
tion is sparse and sheep ranching is the primary occupation. Because 
of the existence of previously drilled oil and gas wells, road and 
pipeline construction will be minimal. Impacts from this two well 
project are expected to be minimal and be confined to temporary 
surface disruption and increased erosion at the well site. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 21277 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 21565, 21576, 21912, 21915, 
22693, 24244 


21589 Compressor stations network at Ruhrgas. Vogel, G. 
(Ruhrgas A.G. (Germany, F.R.)). Oe/; 16: No. 7, 194-198(Jul 1978). 
(In German). 

Ruhrgas disposes of a vast distribution network thanks to its 
28 compressor stations which are put into operation for a variety of 
different tasks, negotiating various construction types. 


21590 Pipeline transport of gases. van der Linde, W. CZ-Chem.- 
Tech.; 7: No. 1, 5-10(Jan 1978). (In German). 

The historical development and present status of long-dis- 
tance pipeline transport of energy and industrial gases are reviewed 
mainly with a view to the situation in Western Europe. The advan- 
tages and disadvantages of long-distance pipelines are mentioned, 
and the different laws on long-distance pipelines in different coun- 
tries of Western Europe are pointed out. The costs of pipeline 
transport are compared with the costs of other means of transport. 
The paper closes on a few remarks concerning the possible future of 
long-distance gas pipelines in Western Europe. 


PROPERTIES 
REFER ALSO TO CITATION(S) 23519 


21591 (MERC/SP—77/5, pp 524-545) Characterization and 
analysis of Devonian shales: gas composition and release rates. 
Snyder, M.J.; Rausch, M.P.; Ogden, J.S.; Coutant, R.W. (Battelle 
Columbus Labs., OH). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


A program is being conducted to determine the relationships 
between shale characteristics, hydrocarbon gas content, and well 
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location. Ultimately, about 1000 core samples of gas bearing Devon- 
ian shales will be selected and sealed in special containers to preserve 
their approximate "down-hole” condition, and the gas-release char- 
acteristics and various chemical, physical, and lithologic characteris- 
tics will be determined. Hydrocarbon distributions and release rates 
of these hydrocarbons from selected Devonian shale samples are 
being determined as a major effort on the program. Procedures 
employed involve the use of gas chromatography for composition 
analysis; recording microbalance and continuous-flow FID total- 
hydrocarbon systems for kinetics measurements; and modified Fisch- 
er Assay procedure for determination of residual heavy hydrocar- 
bons. Preliminary measurements of these types have now been 
completed for approximately 20% of the projected total of 1000 
samples from various well sites in the Appalachian and Illinois 
basins. Results of these measurements and preliminary conclusions 
are discussed. 10 figures, 10 tables. 


21592 (MERC/SP—77/5, pp 596-607) Chemical and isotopic 
composition of gas from Devonian Black Shale canned core samples, 
Martin County, Kentucky and Wise County, Virginia. Claypool, G.E.; 
Trelkeld, C.N. (Geological Survey, Denver, CO). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The Black Shale interval in Martin Co., KY yields from 0.03 
to 0.6 ft (STP) of methane per ft* of rock, with an average of 0.25 
ft*/ft®. At Wise Co., VA the same rock unit yields from 0.1 to 2.2 
ft°/ft® of methane, with an average of 1.2 ft*/ft*. The gas from the 
Martin County core contains about 35% of the heavier hydrocarbon 
homologs (ethane, propane, butanes, etc.) in the hydrocarbon phase, 
and has isotopically lighter methane (weighted average 613C = -52 
per mil vs. PDB). The gas from the Wise County core contains only 
about 10% heavy hydrocarbons and has methane with average 613C 
of -43 per mil. Gas produced from wells completed in the Devonian 
Black Shale at nearby localities has the same isotopic composition of 
methane, but systematically lower contents of heavy hydrocarbons. 
These differences in the amounts of compositions of the gases are 
due to the marked difference in temperature history at the two 
localities. This difference in temperature history is suggested by 
present depth of burial and published conodont alteration and coal 
rank studies in the overlying rocks. The difference in thermal 
maturity is confirmed by geochemical analyses such as thermal 
analysis which indicates that the solid organic matter (kerogen) has 
evolved to an early post-mature stage at Wise County, while it is just 
mature at Martin County. The original nature of the organic matter 
at these localities is believed to have been the same. 3 figures, 3 
tables. 


21593 Interchangeability of Maui and Kapuni natural gases. 
Palmer, E.R.; Graham, B.W.L. Auckland, New Zealand; New Zea- 
land Energy Research and Development Committee (1978). 28p. 
(NP—23520). 

This report describes the work carried out under NZERDC 
Contract 3049 to examine the interchangeability of Kapuni and Maui 
gases, and to determine the optimum way of utilizing both gases in 
the natural gas distribution system. Maui and Kapuni gases differ 
significantly in chemical composition and therefore in combustion 
characteristics, and so may not be used interchangeably in gas 
appliances. There are a number of options whereby the two gases 
may be processed to have similar combustion properties, or gas 
appliances may be adjusted to be compatible with both gases. To be 
truly interchangeable on any gas appliance, gases must give a similar 
heat output and burn with a stable flame under all normal operating 
conditions. These interchangeability criteria have been examined by 
calculation of combustion properties and by experimental studies of 
flame stability for a range of gas compositions potentially available 
from the various processing options. The results have confirmed that 
Kapuni and Maui gases are not directly interchangeable. On the basis 
of an economic comparison of the alternatives, it is recommended 
that gas with a Wobbe index of 47 be distributed, but this would 
entail conversion of all appliances if the associated downrating were 
unacceptable. Without conversion, appliance performance would not 
be noticeably affected in other respects (flame stability and ignition, 
for instance) except in the case of surface combustion appliances 
which would be more difficult to ignite when cold. 


21594 Effect of salt on the mutual solubility in the system gas 
condensate--methanol--water. Kuliev, A.M.; Rasulov, A.M.; Lunina, 
T.N.; Zamanova, N.Z. Gazov. Prom-st.; No. 9, 60(Sep 1977). (In 
Russian). 

Aqueous solutions of methanol are added to gas condensates 
in preparing them for transport in order to inhibit hydrate formation. 
If the formation water is used for the methanol solution, then the 
system will contain NaCl. A measurement of the distribution con- 
stant of methanol between the condensate and the water showed that 
increasing the methanol content increased its distribution constant K 
(K = C/sub in cond.//C/sub water/). The increase of the NaCl 
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content leads to some increase of the methanol concentration in the 
condensate phase. (JSR) 


COMBUSTION 


REFER ALSO TO CITATION(S) 21914, 24140, 24141, 24323 


STORAGE 


21595 (DOE/EIA—0151) Underground storage of natural gas 
by interstate pipeline companies for 1976 and winter 1976—1977. 
Pappas, T.A. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Dec 1978. 45p. Dep. NTIS, 
PC A03/MF AOl1. 

Underground storage of natural gas for the calendar year 
1976 by pipeline companies subject to the jurisdiction of the Federal 
Power Commission (now Federal Energy Regulatory Commission) 
is reported. Annual data are based upon the FPC Form 2 annual 
reports of 31 companies, and Winter 1976—1977 data are from the 
FPC Form 8 semi-monthly reports of 33 companies (including 
Independent Producers). During 1976, three new storage fields were 
put in operation by jurisdictional pipeline companies. Five certifi- 
cates were issued by the Federal Power Commission for changes in 
ten existing storage fields. Estimated underground storage amounted 
to 3.8 billion Mcf, a 3.6 percent increase over 1975. The utilization of 
storage gas during the highest consecutive three-day system peak in 
the 1976—1977 winter season was 32.66 percent of the total system 
deliveries during that period as compared with 29.33 percent in the 
1975—1976 winter season. The average volumes of gas injected and 
withdrawn from storage in 1976 were 1,205 million Mcf which is 
approximately the same average volume injected and withdrawn in 
1975. The average cost of storage gas in 1976 was 27.49 cents per 
Mcf compared with 25.09 cents per Mcf in 1975, an increase of 2.40 
cents per Mcf. 


21596 System for storing liquefied gas. Marchaj, T.J. (to Preload 
Technology, Inc.). US Patent 4,110,995. 5 Sep 1978. Filed date 6 
Apr 1977. 12p. 

A system is described for storing liquefied gas, for example, a 
tank to store liquefied natural gas, wherein a vapor withdrawal 
piping system either within or outside the tank is provided to 

revent the contact of expanding warm gas above a suspended 
insulated ceiling with the main body of liquefied gas below the 
insulated ceiling due to pressure changes in the tank. In the proposed 
system a piping arrangement and vent manifold is used which 
includes a connection of the gas space above the suspended insulated 
ceiling in the storage tank with a vapor withdrawal line which is 
evacuating gas generated by heat influx into the main insulated body 
of gas stored in the tank. 


OIL SHALES AND TAR SANDS 


21597 (R—2293-DOE) Constraints on the commercialization of 
oil shale, Merrow, E.W. (RAND Corp., Santa Monica, CA (USA)). 
Sep 1978. Contract EX-76-C-01-2337. 142p. Dep. NTIS, PC A07/ 
ME AOl. 

The problems and prospects for the commercialization of oil 
shale from surface retorting are examined. Commercialization refers 
to the process of private sector adoption of a technology for general 
use after most of the technological uncertainties have been resolved. 
Three categories of constraints and uncertainties can be identified: 
technical constraints relating to the performance characteristics of 
the technology; economic constraints on the ability of the technol- 
ogy to yield an acceptable rate of return to investors; and institution- 
al constraints that arise from the organizational and political context 
in which commercialization takes place. Because surface retorting 
involves relatively well understood technologies, this study deals 
almost exclusively with economic and institutional constraints. At 
the present time, a government commercialization effort for oil shale 
surface retorting would not be likely to result in a viable industry in 
this century. Alternative oil shale technologies such as modified in 
situ processes offer prospects of lower shale oil costs, but are less 
well developed. Data on modified in situ processes are not abundant 
enough as yet to permit serious estimates of commercial-scale costs. 
Consequently, government decisions regarding the commercializa- 
tion of modified in situ technologies should await the completion of 
further technical tests and an independent definitive plant design. 


21598 Tenth oi] shale symposium proceedings. Reubens, J.B. 
(ed.). Golden, CO; Colorado School of Mines (1977). 260p. (CONF- 
770419—). $7.50. 
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From 10. oil shale symposium; Golden, CO, USA (21 Apr 
77). 


Twenty-two papers are included, covering such topics as in- 
situ retorting, prospects of oil shale technology, properties of oil 
shales and shale oil, mining, disposal of spent shales, partitioning of 
elements during retorting, and use of nahcolite byproduct. Separate 
abstracts were prepared for 19 of the papers; the remaining three 
were previously abstracted. (DLC) 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 21514, 21515, 21516, 21528 


SITE GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 21510, 21580 


SITE GEOLOGY 


REFER ALSO TO CITATION(S) 21335, 21511, 21513, 21517, 
21520, 21521, 21522, 21524, 21526, 21527, 21529, 21532, 21533, 
21534, 21579 


21599 (LETC/RI—78/6) Mineral and organic distributions and 
relationships across the Green River formation’s saline depositional 
center, Piceance Creek Basin, Colorado. Robb, W.A.; Smith, J.W.; 
Trudell, L.G. (Department of Energy, Laramie, WY (USA). Lara- 
mie Energy Technology Center). Sep 1978. 44p. Dep. NTIS, PC 
A03/MF AOl. 

Stratigraphically correlated profiles of organic matter con- 
centration and profiles of 8 major mineral x-ray diffraction peak 
heights in oil shales, through Colorado's Green River Formation 
near its saline depositional center, are presented in histogram form. 
The profiles are used to show distributions and relationships of the 
minerals and organic matter. Strong direct relationships between the 
volume of organic matter in Colorado's Green River Formation oil 
shales and the relative amounts of the silicate minerals--quartz, soda 
feldspar, and potash feldspar-- were demonstrated singly and collec- 
tively. The silicate minerals were also shown to be directly related to 
each other. Dawsonite in the saline zone of the Formation was also 
shown to be directly related to the volume of organic matter and 
indirectly to the amount of nahcolite. These relationships were all 
interpreted as the results of CO2 evolution from organic matter in 
the sediment. A strong direct relationship demonstrated between 
dawsonite and quartz was credited to both the organic CO2 mecha- 
nisms and to ash-fall decomposition. Significant non-correlation with 
organic matter or any of the other minerals was found for calcite and 
analcime. Lack of significant correlation among any of the compo- 
nents in one particular section demonstrated absence of geochemical 
control during its deposition. The relationships provide an additional 
interpretive tool for the Green River Formation. 


21600 (MERC/SP—77/5, pp 381-388) Dynamic properties of 
Devonian shales. Carter, W.J.; Olinger, B.W. (Los Alamos Scientific 
Lab., NM). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Successful prediction and optimization of explosive effects in 
geologic materials requires a thorough knowledge of the constitutive 
relations governing the rock response to impulsive loading. Such 
constitutive relations must include descriptions of both wave propa- 
gation and fracture phenomena under dynamic stress. The initial 
phase of our program therefore has been directed toward acquiring 
these basic data. Some of the dynamic properties of gas shales and 
the techniques used to determine them are discussed. 3 figures. 


21601 (MERC/SP—77/5, pp 642-658) Petrology of Lower 
Huron Devonian shale, Columbia Gas Transmission Co. well No. 
20403, Lincoln County, West Virginia. Vinopal, R.J. (West Virginia 
Geological and Economic Survey, Morgantown). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Petrographic analyses indicate that the seemingly homogene- 
ous Lower Huron "brown shale” consists of several distinguishable 
units based upon composition, density, and fabric. Organic constitu- 
ents occur as structured bodies (spores, shreddy material, cuticles) 
and as fine-grained and amorphous matter which commonly coats 
grains and contributes to the rock matrix. Quartz, illite, and kaolinite 
comprise in excess of 90% of the total mineral constituents. Pyrite, 
dolomite, and calcite are common authigenic minerals. Bulk densities 
determined on core samples commonly differ from values on the 
density log. Parameters to explain these differences remain under 
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investigation. Thin parallel laminae defined by changes in composi- 
tion, texture, and color are the most abundant primary sedimentary 
structures. Fabric elements include orientation of clay laths, silt 
lenses, and interspersed silt BD gems which disrupt packing of the clay 
laths. Increasing amounts of silty lenses might be expected to pro- 
duce increased permeability in the bulk rock, but compaction or 
authigenic mineral growth may alter this simple relationship. 14 
figures. 


21602 Subsurface environmental facies and reservoir relation- 
ships of the McMurray oil sands, Northeastern Alberta. Nelson, 
H.W.; Glaister, R.P. (Imp Oil Ltd, Calgary, Alberta). Bull. Can. Pet. 
Geol.; 26: No. 2, 177-207(Jun 1978). 

Analyses of cores and wireline logs from 28 wells within an 
eight-township area demonstrate that the Lower Cretaceous 
McMurray Formation consists of three fundamental progradational 
depositional units bounded by time-stratigraphic markers. The reser- 
voir quality and continuity of the oil-bearing sands are intimately 
related to the environniental facies. Statistical analyses show the 
distributary-type sands are coarser-grained, thicker-bedded, and 
have a lower percentage of muddy matrix and higher oil saturations 
than any of the other identified facies types. Petrographic and x-ray 
analyses reveal that the McMurray oil sands in the Athabasca area 
have a grain-and-matrix composition that is significantly different 
from those in the Cretaceous sands of the Cold Lake and Peace 
River heavy-oil areas. 2 refs. 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 21525, 21584, 21586, 21608, 21620 


21603 (LA—7438-PR) Explosively produced fracture of oil 
shale. Progress report, April—June 1978. Carter, W.J. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W-7405- 
ENG-36. 30p. Dep. NTIS, PC A03/MF AO1. 

Substantial progress in the theoretical description of rock 
fracture has been achieved during the last quarter. Two approaches 
are under consideration. The first uses a continuum measure of 
damage based on a theory of plasticity using a nonassociated flow 
rule. The second is based on detailed modeling of crack statistics and 
crack physics and offers the possibiliy of ab initio prediction of 
particle size distribution and permeability. This approach is discussed 
in three sections of this report, presenting the effect of yielding on 
crack stability, a general theory of statistical crack mechanics, and a 
special case in which the crack distribution is a combination of an 
isotropic and a bedded distribution. Both approaches are being 
programmed for inclusion in the computer hydrodynamic programs, 
and preliminary calculations have been performed for planning, 
support, and evaluation of the LASL/Colony oil shale field tests. 


OIL PRODUCTION, RECOVERY, AND REFINING 


21604 (UCID—18048) Development of a local void-defect model 
which accounts for yield losses caused by flow nonuniformities. Lycz- 
kowski, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Feb 1979. Contract W-7405-ENG-48. 25p. Dep. NTIS, 
PC A02/MF AOI. 

This report quantifies the specifics of T.R. Galloway's local 
void-defect-induced flow maldistribution model for the retorting of 
wide size-range oil shale particles. A first level void-defect model 
was developed which appears to be capable of quantifying oil yield 
losses caused by flow nonuniformities. (DLC) 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 21635 


21605 (BETC—1820-1) Experimental study of the kinetics of 
dry, forward combustion. Final report. Thomas, G.W.; Buthod, A.P.; 
Allag, O. (Tulsa Univ., OK (USA)). Feb 1979. Contract ET-77-S-03- 
1820. 124p. Dep. NTIS, PC A06/MF AO1. 

Results are presented of an experimental investigation of dry, 
forward combustion with two main objectives, viz, (1) to develop a 
method for determining the kinetic perameters of fuel laydown and 
burnoff from combustion tube data, and (2) to evaluate them for a 
particular crude-sand mixture. In the light of past experimental 
work, a two-step chain reaction model is postulated in which fuel 
laydown and burnoff are considered as competitive kinetic reactions. 
Laboratory equipment consisting of a combustion tube assembly and 
sampling probe, a flow control] system, an electronic control assem- 
bly, and a fluid analysis system are described in detail. The sampling 
probe provides a novel method for taking fluid samples at selected 
interior points within the combustion cell. Six experimental runs 
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were performed using a 27° API Prudhoe Bay crude. Analyses of 
the data indicte that, in addition to the coke residue, some light ends 
of the crude enter into the total fuel consumed by the burning zone. 
The use of the moveable sampling probe permitted the reconstruc- 
tion of CO + CO, production rate curves as functions of time and 
distance. A technique is presented for solving the integral equation 
and estimating the activation energies, pre-exponential factors, and 
some associated constants for fuel deposition and combustion. It was 
found that operating pressure has essentially no effect on the expo- 
nential energy, but it does affect the preexponential (or frequency) 
factor. It is concluded that the essential phenomena of forward 
combustion can be adequately depicted by the two-step chain reac- 
tion concept, and that kinetic data,or their bounds, can be deter- 
mined from combustion tube data. 


21606 (LA-UR—79-88) Empirical characterization of oil shale 
fragmentation experiments. Schmidt, S.C.; Ed:vards, C.L.; Oliver, R.; 
Johnson, J.N.; Wapner, P. (Los Alamos Scientific Lab., NM (USA); 
Rio Blanco Oil Shale Co., Denver, CO (USA)). 1979. Contract W- 
7405-ENG-36. 16p. (CONF-790218—1). Dep. NTIS, PC A02/MF 
AOl. 

From 5. annual conference on explosives and blasting tech- 
nology; St Louis, MO, USA (7 Feb 1979). 

Shale oil recovery rates that can be achieved in underground 
in situ retorts can be strongly influenced by the shale breakage and 
fragment-size distribution achieved during rubblization. Since the 
fragmentation pattern in the retort is a direct result of the blast 
design used for rubblization, the characterizing blast parameters 
should be carefully selected. Explosives should be matched to the 
host material and blast geometries properly chosen so that the 
required fragmentation results are achieved at optimum costs. Spe- 
cial attention must be directed to selecting blast parameters that 
produce uniform bed permeability, suppression of fines, proper frag- 
ment size distribution, and minimal damage to the retort walls and 
ceiling. The influence of joints and natural fractures should also be 
known. In instances where the requisite blasting parameters are 
unknown, they should be determined from test blasts. Small and 
intermediate size cratering and bench blast experiments are being 
made to determine critical depths, volume crater constants, and 
fragment-size distribution scaling constants for Piceance Creek Basin 
oil shale. The small tests are made using PETN explosive in meter- 
sized blocks. The intermediate-sized tests are on the ten-to-twenty 
foot scale using an ANFO explosive. The experiments are designed 
to investigate the adequacy of using empirical scaling laws to de- 
scribe the influence of bedding plane orientation, burden distance, 
explosive energy release, and borehole diameter on blast results. 
Crater volumes, sieved fragment-size distributions, free surface ve- 
locities, and explosive detonation velocities are measured. Data are 
treated using a Livingston type performance evaluation based on 
explosive volume to determine critical and optimum depths. Meas- 
ured fragment-size distributions are interpreted using empirical scal- 
ing techniques. 


21607 (SAND—78-1306) Numerical modeling of a true in situ oil 
shale retort. Tyner, C.E.; Hommert, P.J. (Sandia Labs., Albuquer- 
que, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 46p. 
(CONF-790405—2). Dep. NTIS, PC A03/MF AOI. 
From AICE meeting; Houston, TX, USA (1 Apr 1979). 
A numerical model has been developed to simulate the true in 
situ retorting process. The retort is assumed to be a low-porosity 
fractured bed composed of large seams of competent shale separated 
at intervals by open fractures. Kerogen and carbonate decomposition 
and char, oil, and gas combustion, as well as other reactions, are 
considered. In contrast to the results of rubbled-bed models, the 
retorting of seams thicker than one meter is characterized by incom- 
plete retorting and significant oil combustion (10 to 40% of that 
retorted). The amount of shale retorted can, however, be maximized 
by proper control of air and steam injection rates, with the injected 
as being optimally 40 to 50% steam. The oil available for recovery 
rom a two meter seam can then be, for example, as high as 50% of 
Fischer Assay. 


21608 (SAND—78-1950) In situ oil shale bed preparation study. 
Progress report, February 1976—February 1978. Munson, D.E. (ed.) 
(Sandia Labs., Albuquerque, NM (USA)). Nov 1978. Contract EY- 
76-C-04-0789. 184p. Dep. NTIS, PC A09/MF AOI. 

The technology for in-situ oil shale bed preparation is rela- 
tively much less well developed than some other resource recovery 
technologies that have been pursued for a long period of time 
Development of such a technology entirely by trial and error in the 
field can be extremely expensive. Computer modeling has been used 
increasingly in connection with a number of difficult problems of 
this type, and offers the opportunity of assisting and speeding the 
development of an in-situ technology if oil shale response can be 
described in a reasonable way. It is the goal of the in-situ oil shale 
bed preparation study to provide such modeling of the mechanical 
response and fracture processes of rock, as they apply to rubblization 
in order to prepare an adequate retort. An integral part of this 
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program is the validation of the resultant computer models — 
field data from rubblization experiments. A complementary effort is 
the use of the computer models in guiding the design and interpreta- 
tion of field events. The initial successful use of computer modeling 
using patently crude material descriptions is most encouraging. Con- 
tinuation of the program can expect to see an acceleration in the 
refinement of the material descriptions as the data which have been 
collected are assimilated and formalized in mathematical form in the 
computer models. These in turn will permit increasingly quantitative 
predictions to be made, allowing computer simulation to play an 
increasing role in understanding the processes of fracture and in the 
design of in-situ rubblization processes. The fracture nucleation, 
growth and coalescence models, in particular, should produce com- 
putationally convenient descriptions in the near term in which 
maximum use can be made of relatively simple laboratory measure- 
ments of deformation, strength and toughness. 


21609 (UCRL—81721) Oil yield loss mechanisms in modified in 
situ retorting of oil shale: the challenge of efficiently retorting very 
non-uniform beds of oil shale rubble. Galloway, T.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1979. 
Contract W-7405-ENG-48. 80p. (CONF-790405—1). Dep. NTIS, 
PC A05S/MF AOl1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

Recent experimental pilot scale retort work has shown signifi- 
cant declines in oil recovery yield as the size of the shale block 
increases. This paper reviews the present level of understanding of 
yield losses together with experimental evidence for the key fluid 
mechanical and heat and mass transfer mechanisms that cause these 
lower yields. It is found that loss in retort oil yield is dominated by 
the large blocks in the bed through the flow patterns in the matrix 
material around the blocks and the thermal transient characteristics 
within the blocks. The principle mechanism appears to be burning 
and cracking of the produced oil in the gas phase near the larger 
shale blocks. The use of process control methods involving air/ 
steam ratio, total flow, and flow variations coupled with monitored 
exit gas composition appear feasible. 


21610 Method for recovering viscous hydrocarbons utilizing 
heated fluids. Bombardieri, C.C. (to Exxon Production Research 
Co.). US Patent 4,130,163. 19 Dec 1978. Filed date 28 Sep 1977. 10p. 

A multi-phase heated fluid process, which avoids heated fluid 
breakthrough, is used to continually produce subsurface hydrocar- 
bons, utilizing two communicating wells in a process oe 


simultaneous injection of said heated fluid into said wells until 
substantial mobilization of hydrocarbons within a zone surrounding 

said wells is obtained; one well is shut in while production is 

commenced in the other weil; and preferably a final phase where 
sufficient heated fluid at relatively restricted rates is continually 
injected into said one well to provide driving force for continual 
roduction in said other well, without interruption, once production 
as commenced. 


21611 Viscous oil recovery method. Redford, D.A.; Cram, P.J. 
(to Texaco Exploration Canada Ltd.). US Patent 4,127,172. 28 Nov 
1978. Filed date 28 Sep 1977. 16p. 

Viscous petroleum may be recovered from viscous petro- 
leum-containing formations such as tar sand deposits in a process 
employing steam and air or a free oxygen-containing gas in the ratio 
of 0.05 to 0.65 M.S.C.F. per bbl and a cyclical injection-production 
program in which first steam or steam and air is injected and fluids 
are produced without restriction until live steam is produced at the 
production well, after which steam and air are injected and produc- 
tion throttled to a value less than 50% and preferably less than 20% 
until the formation pressure at the production well rises to a value 
between about 60% to 95% of the steam injection pressure, after 
which fluid production is permitted without restriction and steam 
and air injection is reduced to a value less than 50% and preferably 
less than 20% of the original injection rate. The process should be 
applied to a formation in which adequate communication exists or in 
which a communication path is first established. The air and steam in 
the optimum ratio cause a low temperature, controlled-oxidation 
reaction in the formation. Optimum results are obtained if the 
pressurization and drawdown cycles are initiated shortly after the 
beginning of the steam-air injection program, and the process results 
in substantially increased oil recovery efficiency at all values of 
steam pore volumes injected. 


21612 Viscous oil recovery method. Redford, D.A. (to Texaco 
Exploration Canada Ltd.). US Patent 4,127,170. 28 Nov 1978. Filed 
date 28 Sep 1977. 14p. 

Viscous petroleum may be recovered from formations in a 
process employing steam and a light hydrocarbon, and a cyclical 
injection-production program comprising repetitive cycles, each 
comprising three steps. First steam or steam and hydrocarbons are 
injected and liquids are recovered from the formation without re- 
striction so long as no vapor phase steam production occurs. Next, 
steam and hydrocarbons are injected and production throttled until 
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the formation pressure at the production well rises to a value 
between about 60 to 95% of the steam injection pressure, after 
which fluid production is permitted without restriction and steam 
and hydrocarbon injection rate is reduced to 50% or less of the 
original injection rate. The process should be applied to a formation 
in which adequate communication exists. Suitable hydrocarbons 
include Cs; through Ci paraffinic or olefinic hydrocarbons including 
natural mixture such as naphtha, natural gasoline, etc. Optimum 
results are obtained if the pressurization and drawdown cycles are 
initiated shortly after the beginning of the steam-hydrocarbon injec- 
tion program, and the benefits include substantially increased oil 
recovery efficiency at all values of steam pore volumes injected, 
reduced pressure differential, reduced plugging of the communica- 
tion channel, and production of a preponderance of the viscous 

troleum in the form of an oil-in-water emulsion which is easier to 
andle and to resolve into relatively water-free oil than a water-in- 
oil emulsion. 


21613 Method of enhancing yield from an in situ oil shale retort. 
Cha, C.Y. (to Occidental Oil Shale, Inc.). US Patent 4,126,180. 21 
Nov 1978. Filed date 13 Jun 1977. 14p. 

To recover liquid and gaseous products from a fragmented 
permeable mass of particles containing oil shale, a buffer zone 
containing retorted oil shale is established in the fragmented mass by 
passing a hot processing gas substantially free of free oxygen 
through at least a portion of the fragmented mass. Thereafter, a 
combustion zone is established in the buffer zone, and a combustion 
zone feed containing oxygen is introduced into the fragmented mass 
on the trailing side of the combustion zone. This advances the 
combustion zone through the fragmented mass and retorts oil shale 
in a retorting zone on the advancing side of the combustion zone. 
The thickness of the buffer zone is sufficient for reaction of most of 
the oxygen in the combustion zone feed with residual carbonaceous 
material in retorted oil shale in the buffer zone. 


21614 High vertical and horizontal conformance viscous oil re- 
covery method. Allen, J.C.; Korstad, R.J. (to Texaco Inc.). US Patent 
4,124,071. 7 Nov 1978. Filed date 27 Jun 1977. 10p. 

Disclosed is an oil recovery method especially useful for 
recovering viscous oil from thick formations including tar sand 
—. The method comprises several phases which accomplish 
efficient recovery of the viscous oil from the formation with good 
vertical and horizontal sweep conformance or effectiveness. The 
first phase may utilize as few as two spaced apart wells, one for fluid 
injection and one for oil production and an oil recovery method such 
as injecting steam or a mixture of air and steam for low temperature 
controlled oxidation is a preferred fluid for use in the first phase. 
After fluid breakthrough at the production well occurs, the producer 
of the first phase is converted to an injection well and one or more 
new production wells outside of the pattern swept by the injected 
fluid are completed in the oil formation. Thermal recovery fluids are 
then injected into two wells with the displacement moving in the 
direction of the new production wells. The oil displacement process 
of the second phase may be air or oxygen for high temperature in 
situ combustion. In thick formations, if the wells utilized in the first 
phase are completed low in the formation, the new production wells 
should be completed high in the formation to expand the recovery 
zone vertically to encompass more of the formation. A third phase 
employs a well located centrally to the four previous wells for 
production with air injection being into all four wells utilized in the 
first two cycles to further expand the three-dimensional extent of the 
swept zone within the pattern defined by the wells. 


21615 Method for forming a gravel pack in tar sands. Allen, J.C.; 
Harnsberger, B.G. (to Texaco Inc.). US Patent 4,124,074. 7 Nov 
1978. Filed date 9 Dec 1976. 6p. 

A process and system are disclosed for producing bitumen 
from a subterranean reservoir of tar sands as unconsolidated oil 
bearing sands. The process comprises basically (1) washing out a 
cavity in the formation to the bottom thereof, (2) pouring a graded 
gravel in the cavity for building a conical shaped gravel pack, (3) 
running a screen down through the apex of the cone to the cavity 
bottom to bury the screen, (4) ejecting hot fluids into the cavity for 
melting bitumen from the tar sands, and (5) flowing the melted 
bitumen through the gravel pack and screen for filtering out sand 
and gravel from the melted bitumen for recovering the bitumen at 
the surface. A system for producing bitumen from tar sands is 
disclosed, and a method for forming a gravel pack in an unconsoli- 
dated oil bearing sand formation is disclosed. 


21616 Methods for minimizing plastic flow of oil shale during in 
situ retorting. Lewis, A.E.; Mallon, R.G. (to Department of Energy). 
US Patent 4,096,912. 27 Jun 1978. Filed date 6 Jun 1977. 6p. 

PAT-APPL-804, 194. 

In an in situ oil shale retorting process, plastic flow of hot 
rubblized oil shale is minimized by injecting carbon dioxide and 
water into spent shale above the retorting zone. These gases react 
chemically with the mineral constituents of the spent shale to form a 
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cement-like material which binds the individual shale particles to- 
ether and bonds the consolidated mass to the wall of the retort. 
is relieves the weight burden borne by the hot shale below the 
retorting zone and thereby minimizes piastic flow in the hot shale. 
At least a portion of the required carbon dioxide and water can be 
supplied by recycled product gases. 


21617 Outlook on oi! shale research. Weber, J.H. (Laramie 
Energy Tech. Center, WY). Trans. Am. Nucl. Soc.; 30: 6(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21618 DOE-sponsored in situ shale oil recovery projects. 
Dockter, L.; Harak, A.E. (Laramie Energy Tech. Center, WY). 
Trans. Am. Nucl. Soc.; 30: 6-7(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21619 Simulated in situ retorting of Michigan antrim oil shale. 
Duvall, J.J.; Martel, R.A.; Bartke, T.C. (Laramie Energy Tech. 
Center, WY). Trans. Am. Nucl. Soc.; 30: 7-8(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21620 True in situ fracturing of oil shale: preliminary results. 
Parrish, R.L. (Sandia Labs., Albuquerque, NM); Turner, T.F.; Ste- 
vens, A.L. Trans. Am. Nucl. Soc.; 30: 8(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21621 Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil shales. 
Rothman, A.J.; Lewis, A.E. (Univ of Calif, Lawrence Livermore 
Lab). Isr. J. Technol.; 15: No. 4-5, 273-282(1977). 

An experimental program is being carried out to advance oil- 
shale retorting technology. This paper summarizes some results of 
laboratory and pilot retorting and gives the reactions of oil-shale 
char with gases. A computer model of the retorting process has been 
compared with retort experiments and has been used to predict in 
situ retorts under various operating conditions. Finally, the results of 
a retort using Negev (Israe!) oil shale are compared with those using 
Colorado oil shale. Two “modified in situ” methods of pyrolyzing 
kerogen in oil shale are described: “combustion retorting” and “hot 
gas retorting”. 12 refs. 


21622 Oil shale retorting under adiabatic conditions. Mahajan, 
V.V.; Lumpkin, R.E.; Gragg, F.M.; Fraser, R.J. (Occidential Re- 
search Corp., La Verne, CA). pp 191-199 of Tenth oil shale sympo- 
sium proceedings. Reubens, J.B. (ed.). Golden, CO; Colorado 
School of Mines (1977). 


From 10. oil shale symposium; Golden, CO, USA (21 Apr 
). 


1977 

A small pilot plant has been designed and constructed to 
simulate the retorting of oil shale under conditions pertinent to a 
modified vertical in-situ shale oil recovery process. The pilot plant 
consists of a 6-inch diameter (15.2 cm) fixed bed reactor, 4 feet (1.2 
m) long with provision for heat supply along the wall. This external 
heat supply balances the heat losses so that the retort operates like an 
in-situ retort. Results from typical pilot plant runs are included. 
These runs are characterized by high oil yields and excellent mass, 
energy and heat balance closures. 5 figures, 1 table. 


21623 Partitioning of As, Cd, Cu, Hg, Pb, and Zn during simulat- 
ed in-situ oil shale retorting. Fox, J.P. (Univ. of California, Berkeley); 
McLaughlin, R.D.; Thomas, J.F.; Poluson, R.E. pp 223-237 of Tenth 
oil shale symposium proceedings. Reubens, J.B. (ed.). Golden, CO; 
Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Effects of retort operating conditions on the volatilization 
were as follows: the amount of Cd volatilized from the oil shale is a 
function of temperature. The amount of Hg in the oils is also a 
function of temperature. The As species present in the gas stream 
depend on gas composition. No loss of Cu, Pb, or Zn occurs at 
retorting temperatures studied. 4 tables. (DLC) 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 21435, 21436 


21624 (MERC/SP—77/5, pp 734-747) Gas chromatographic 
analysis of Fischer retort products of the New Albany Shale. Rinaldi, 
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G.; Ciccioli, P.; Wimberg, W.B.; Meinschein, W.G. (Univ. of Indi- 
ana, Bloomington). Mar 1978. 


From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Samples of the New Albany Shale were heated to various 
temperatures in the range from 50 to 500°C. The main organic 
constituents of the oil as well as of the gas phases that were obtained 
from the heated samples were collected and then characterized and 
quantified by means of gas chromatography. n-Alkanes were the 
most abundant compounds in these phases. All possible isomers of 
alkanes and monoolefinic alkenes are present in C; through C, 
products. Branched chain alkanes and steranes were degraded more 
rapidly than n-alkanes at temperatures between 150° and 300°C. The 
concentrations of low molecular weight (C; to C,) hydrocarbons 
increased with sample temperature, but the concentrations of the > 
Ci7 alkanes were depleted in the heated shale samples relative to the 
unheated sample. 7 figures. 


21625 Low-temperature oil shale and tar sand extraction process. 
Anthony, M.L. (to Shoilco, Inc.). US Patent 4,130,474. 19 Dec 1978. 
Filed date 9 Jun 1976. 22p. 

Fertilizers and kerogen materials are extracted from crushed 
oil shale utilizing a low temperature dekerosing (kerogen removal) 
solvent phase followed by a second fertilizer extraction phase using 
water as solvent. Process control factors are effective in producing 
delamination of the crushed oil shale resulting in high yield of 
kerogen and fertilizer values. The dross shale residue is not disinte- 
grated and constitutes an ecologically acceptable soil conditioner 
and land restoration residuum. Proper blending of the various ex- 
tracts and residues results in a wide variety of commercial fertilizer 
products. Bitumens and fertilizer materials may also be extracted 
from tar sands of both the hard, stony and soft variety; and again a 
non-petroleum solvent, low temperature extraction process is used in 
a first step to recover the bitumen fraction. The solvent is totally 
recovered and recycled. Thermal energies are also recycled resulting 
in high overall efficiency. The sand residuum of dross is clean and 
uncontaminated, constituting a water wettable land restoration 
medium with plant nutrient value imparting arable character. A 
second step may be employed to selectively leach fertilizers, notata- 
bly phosphates and potash. Leaching is accomplished by the use of 
water, which is recovered and recycled. 


21626 Oil shale retorting process. Young, D.A. (to Union Oil 
Co. of California). US Patent 4,127,469. 28 Nov 1978. Filed date 22 
Aug 1977. 6p. 

The concentration of arsenic in shale oil produced from 
retorting arsenic-containing oil shale in a conventional retorting kiln 
is reduced by blending with said oil shale a nickel-containing addi- 
tive. During retorting, the amount of arsenic released in vaporous 
form from the oil shale is reduced, thereby decreasing the amount of 
arsenic which collects with the produced liquid shale oil. Thus, a 
shale oil is produced having a significantly lower arsenic content 
than is obtainable without the use of the nickel additive. 


21627 Spouted-bed shale retorting process. Tamm, P.W.; 
Kuehler, C.W. (to Chevron Research Co.). US Patent 4,125,453. 14 
Nov 1978. Filed date 10 Mar 1978. 8p. 

Disclosed is a process for the retorting of shale and other 
similar hydrocarbon-containing solids in which the solids to be 
retorted are mixed with a solid heat-transfer material to provide the 
necessary heat for retorting. The shale is retorted in a spouted bed of 
the shale and heat-transfer solids. Preferably, molecular oxygen is 
excluded from the retorting zone. 


21628 Extraction of oil shales and tar sands. Williams, D.F.; 
Martin, T.G. (to Coal Industry (Patents) Ltd.). US Patent 4,108,760. 
22 Aug 1978. Priority date 25 Jul 1974, United Kingdom of Great 
Britain and Northern Ireland (UK). 10p. 

A invention is described relating to the extractiion of oil 
shales and tar sands by using a solvent under supercritical conditions 
at a temperature within 200°C or its critical temperature in order to 
effect extraction of kerogen from the sand or shale. In the case of 
shales considerable heat needs to be applied to the shale before 
effective extraction can occur and extraction in this case may be 
carried out at a temperature within the range of 370° to 450°C. 


21629 Effects of thermal history on oil shale pyrolysis products. 
Coomes, R.M.; Sommer, F.H. (Tosco Corp., Golden, CO). pp 200- 
206 of Tenth oil shale symposium roceedings. Reubens, J.B. (ed.). 
Golden, CO; Colorado School of Mines (1977). 

ies From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

This laboratory study determined the effects of mild thermal 
treatment of oil shale on quantity and quality of subsequently pro- 
duced Fischer assay oil. It was determined that heating oil shale, at 
70 to 180°C in air, reduced Fischer assay oil yield as much as 58%. 
Similar thermal histories in oxygen-free atmospheres gave un- 
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changed Fischer assay oil yields. Specific gravity of product shale 
oil was increased when oil shale was preheated in an oxygen- 
containing atmosphere. | figure, 9 tables. 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 21225, 21512, 21519, 21591, 
21624, 21673, 21674, 21675, 21922 


21630 (MERC/SP—77/5, pp 572-588) Structural characteriza- 
tion of bitumen and kerogen from Devonian shale. Yen, T.F.; Wen, 
C.S.; Tang, J.1.S.; Kwan, J.T.; Young, D.K.; Chow, E. (Univ. of 
Southern California, Los Angeles). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


Both the bitumen and kerogen concentrates from a Cottage- 
ville Devonian Marine shale core sample have been isolated. The 
bitumens are further fractionated into hydrocarbons, polar resins, 
and asphaltic material. Each fraction has been individually charac- 
terized. Carbon perference index (CPI) was used as a parameter for 
the correlation of the maturation of shales. The structure of kerogen 
has been elucidated by physical as well as chemical methods. 
molecular structure was compared with that of the lacustrine shale 
of the Green River Formation. 10 figures, 5 tables. 


21631 (MERC/SP—77/5, pp 589-595) Internal surface area and 
porosity in eastern gas shales from the sorption of nitrogen, carbon 
dioxide, and methane: a status report. Thomas, J. Jr.; Frost, R.R. 
(Illinois State Geological Survey, Urbana). Mar 1978. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 


The adsorption of No at -196°C and of CO: at -77°C on 
eastern gas shales reveals significant differences in their micropore 
structures. Owing to differences in the activated diffusion of the two 
gases at their respective adsorption temperatures, as studies on 
molecular sieves and coals have shown, CO: is able to penetrate 
pores less than 4 to 5 A in diameter, whereas Nz is unable to do so. 
One measure of this difference is in the internal surface area (ISA) 
estimated from the BET method. For example, shale samples from a 
Kentucky core, with CO: as the adsorbate, have ISA values ranging 
from 10 to 39 m?/g, whereas the ISA values from Nez adsorption on 
the same samples range from 0.8 to 8.7 m?/g. The diffusion rate of a 
gas initially contained within such an ultramicroporous network will 
be greatly decreased in comparison with the diffusion rate from 
shales containing larger pores. High-pressure (up to 80 atmospheres) 
methane sorption isotherms near room temperature are shown for 
selected shale samples. These isotherms provide supplemental infor- 
mation with regard to total porosity and the gas-holding capacity of 
shales at depth of burial. 1 figure, 4 tables. 


21632 Assaying Green River oil shale with microwave radiation. 
Judzis, A. Jr. Ann Arbor, MI; Univ. of Michigan (1978). 140p. 
University Microfilms Order No. 7813676. 

Thesis (Ph. D.). 

The dielectric behavior of Green River oil shale from the 
Piceance Creek Basin was studied in the microwave frequency range 
as a function of organic content, frequency of radiation, packing 
factor, and geometric orientation. Shale containing 10 to 76 gallons 
oil per ton of shale as determined by Fischer assay exhibited increas- 
ing values of the imaginary relative permittivity from 0.034 to 0.155 
at a frequency of 500 MHz. The real permittivity remained between 
3.5 and 4.7 with no apparent pattern as richness changed. The 
correlation between the loss tangent (ratio of imaginary to real 
permittivity) and shale richness at 500 MHz and 24°C is accurate to 
+4.4 gal/ton at a 95 percent level of confidence. Orientation polar- 
ization disperses molecular dipole relaxation of kerogen (the organic 
phase of oil shale) over the studied frequency range of 250 MHz to 
10 GHz. Both the real and imaginary permittivity are, therefore, 
fairly constant in this range, and a broad spectrum of frequencies 
may be used to assay shale. The inorganic phase of oil shale is 
relatively transparent” to microwaves. This material is also nonfer- 
ritic, exhibited by values of the magnetic permeability consistently 
near one at 500 MHz. A slotted line was used for the “short-circuit, 
open-circuit” measurement of both the complex relative permittivity 
and magnetic permeability of Piceance Creek oil shales. Two sam- 
pling techniques were developed for these measurements: one, 
coring natural rock specimens; the other, pulverization with subse- 
quent compaction in a mold. Shale oil yields were determined by the 
modified Fischer assay. 


21633 Assaying Green River oil shale with microwave radiation. 
Judzis, A. Jr.; Williams, B.; Hiatt, R.E. (Univ. of Michigan, Ann 
Arbor). pp 207-212 of Tenth oil shale symposium proceedings. 
Reubens, J.B. (ed.). Golden, CO; Colorado School of Mines (1977). 
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From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Microwave radiation may be an alternate means of assaying 
the organic content of Green River oil shale. Preliminary results 
show a strong correlation between the dissipation of microwave 
energy in shale and its richness, as determined by Fischer assay, in 
the frequency range investigated (0.3 to 1.0 GHz). The loss tangent, 
an index of a material's ability to absorb electromagnetic radiation 
energy and a function of the complex dielectric constant, increases 
by a factor of six as shale richness increases from 0.034 to .261 m* 
metric ton of shale (10 to 76 gal/short ton). There is an indication 
also that radiation of oil shale with high-power microwave energy 
may aid in the recovery of oil and gas by the decomposition of 
kerogen. 


DIRECT USES AND BY-PRODUCTS 


21634 Nahcolite use development. Weichman, B.E. (Superior Oil 
Co., Houston, TX). pp 238-245 of Tenth oil shale symposium pro- 
ceedings. Reubens, J.B. (ed.). Golden, CO; Colorado School of 
Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

The use of nahcolite to remove SO/sub x/ and NO/sub x/ 
from combustion gases was studied. Pilot plant tests were conducted 
to test three systems: countercurrent contactor, ductwork injection, 
and direct combustion zone injection. Results showed that nahcolite 
is an efficient dry scrubbing agert for SO/sub x/ and NO/sub x/ and 
that it is potentially the most efficient and lowest cost system 
available. 8 figures, 1 table. (DLC) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 21323 


WASTE RESEARCH AND MANAGEMENT 


21635 Removing sulfur dioxide from gas streams with retorted oil 
shale. Ridley, R.D. (to Occidental Oil Shale, Inc.). US Patent 
4,125,157. 14 Nov 1978. Filed date 12 Jul 1977. 8p. 

Sulfur dioxide is removed from a gas stream by passing the 
gas through retorted oil shale particles containing alkaline earth 
metal oxides. 


21636 Purifying oil shale retort water. Yen, T.F.; Findley, J.E. 
(to Univ. of Southern California). US Patent 4,124,501. 7 Nov 1978. 
Filed date 4 Aug 1977. 8p. 

Anaerobic bacteria, e.g., of the Desulfovibrio family, are 
added to oil shale retort water producing an increase in cell biomass 
and reducing sulfate ions present to sulfide. The cell biomass is 
aggregated into a flocculent mass and removed. The sulfide can be 
oxidized and recycled to neutralize the retort water. Oxidation of 
sulfide to sulfate can be accomplished by addition of aerobic bacte- 
ria, e.g., of the Thiobacillus family. 


21637 Underground disposal of retorted oil shale. Earnest, H.W. 
(Cleveland-Cliffs Iron Co., Rifle, CO); Rajaram, V.; Kauppila, T.A.; 
Hill, J.R.M. pp 213-222 of Tenth oil shale symposium proceedings. 
Reubens, J.B. (ed.). Golden, CO; Colorado School of Mines (1977). 

From 10. oil shale symposium; Golden, CO, USA (21 Apr 
1977). 

Methods for underground disposal of retorted oil shale from a 
gas combination retorting process include transport and stowing by 
hydraulic, mechanical, and pneumatic means for a deep mine in the 
Piceance Creek Basin of northwestern Colorado. Mechanical trans- 
port and stowing, using conveyors, was determined to be the most 
promising system. The various backfilling methods were studied as 
an integral part of two mining methods: chamber and pillar, and 
sublevel stoping. Excessive water and energy requirements, poor 
pillar support characteristics of the backfill, and high costs were the 
principal reasons for rejecting hydraulic transport and stowing. 
Excessive energy requirements, severe dust problems, and high costs 
resulted in the rejection of the pneumatic transport and stowing 
methods. The surface and undergicund environmental effects of the 
various methods were considered in all evaluations. Underground 
disposal of retorted shale may reduce the amount of material placed 
on the surface by as much as 85%. Resource recovery may be 
increased up to 16% when backfilling provides supplementary pillar 
support and the opportunity to reduce the size of rib pillars. Prelimi- 
nary Operating cost estimates for underground disposal ranged from 
$0.3101 per ton, for conveyor transport and stowing, to $1.1855 per 
ton for pneumatic transport and stowing. Operating costs for total 
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surface disposal are estimated to be $0.2438 per ton. 2 figures, 4 
tables. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 21255, 24484, 24549 


21638 (LBL—6877, pp 110-112) Water conservation with in-situ 
oil shale development. Fox, J.P.; Hall, W.G.; Ossio, E.A.; Amy, G.; 
Russell, P.; Thomas, J.F. 1977. 

In Energy and Environment Division annual report 1977. 

Water-related impacts from oil shale processing were studied 
with indications that retort operating conditions can be varied to 
control the water quality. Fifty major and minor elements were 
found to be available for leaching by groundwaters. Some volatile 
elements (Hg, As, F, Sb, and Se) were found incerporated into retort 
waters, oil, and offgas. Concentration and nature of ieached organics 
are controlled primarily by retorting temperature and atmosphere. 
Anaerobic fermantation was found to remove 60 to 70% of the 
organics in retort water. A hydraulic model of the aquifer system 
connected with in-situ retorting was developed. Analytical methods 
were developed to monitor Hg in offgas, and wet chemical tech- 
niques to measure several anions and cations. Multi-element analysis 
compared x-ray fluorescence and neutron activation analysis for 52 
elements. (PCS) 


21639 (NP—23491) Water quality and aquatic resources of the 
Beaver Creek Diversion System, 1977. Environmental Research Mono- 
graph 1978-3. Noton, L.R.; Chymko, N.R. (Syncrude Canada Ltd., 
Edmonton, Alberta). 1977. 364p. Dep. NTIS (US Sales Only), PC 
A16/MF AOl. 

The Beaver Creek Diversion System was investigated from 
March to November 1977, to describe post-diversion conditions in 
Beaver Creek, Ruth Lake and Poplar Creek, and to characterize the 
two newly created water bodies in the system. Ten sites in the 
system were sampled regularly for physical-chemical parameters, 
phytoplankton, zooplankton, and benthic macroinvertebrates. Addi- 
tional surveys were done for fish, aquatic macrophytes, stream drift, 
and stream habitat. Results of these investigations are presented. 


21640 Historical Resources Impact Assessment, western portion 
of Syncrude Lease No. 17, Alberta. McCullough, E.J.; Reeves, 
B. 


O.K. Edmonton, Alberta; Syncrude Canada, Ltd. (1978). 47p. 
(NP—23482). Syncrude Canada, Ltd., 10030-107 Street, Edmonton, 
Alberta T5J 3ES. 

A Historical Resources Impact Assessment was undertaken of 
Syncrude Canada Ltd.’s Lease No. 17 in the area between the 
Beaver and MacKay Rivers. This assessment was designed to locate 
and assess prehistoric and historic sites which might be present. 
Three prehistoric sites were recorded, each consisting of a single 
artifact found exposed on slopes along the high banks of the 
MacKay River. These finds represent artifacts lost or discarded by 
peoples hunting or traveling through the area. They are of no 
further value or concern. One historic site, a trapper’s cabin, was 
recorded. It is situated in the wetlands and is of no further value or 
concern. Reconnaissance of the extensive wetlands between the 
Beaver and MacKay Rivers did not locate any prehistoric sites, 
reflecting the low productivity of the area for prehistoric man. 
These environmental limitations are also reflected in the extremely 
limited finds located along the MacKay River. 


NUCLEAR FUELS 
REFER ALSO TO CITATION(S) 22709, 22710, 22711 


RESERVES 


21641 (GJBX—1(79)) Uranium distribution in mined deposits 
and in the earth’s crust. Final report. Deffeyes, K.; MacGregor, I. 
(Princeton Univ., NJ (USA). Dept. of Geological and Geophysical 
Sciences). Aug 1978. Contract EY-76-C-13-1664. 508p. Dep. NTIS, 
PC A22/MF AOl. 

Examination of both the global distribution of uranium in 
various geological units and the distribution of uranium ore grades 
mined in the U.S. shows that both distributions can be described by a 
single lognormal curve. The slope of that distribution indicates 
approximately a 300-fold increase in the amount of uranium con- 
tained for each 10-fold decrease in ore grade. Dividing up the U.S. 
production by depth zones, by geologic setting, by mineralogical 
types, by geographic regions, and by deposit thicknesses shows 
substantially the same 300-fold increase in contained uranium for 
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each 10-fold decrease in ore grade. Lieberman's (1976) analysis of 
uranium discoveries as an exponentially declining function of the feet 
of borehole drilled was extended. The analysis, in current dollars and 
also in constant-value dollars, using exploration expenditures and 
acreage leases as well as drilling effort, shows that a wide range of 
estimates results. The conclusion suggests that the total uranium 
available in the 300 to 800 part-per-million range will expand 
through byproduct and coproduct mining of uranium, through in- 
creased exploitation of low-grade ores in known areas, and through 
the exploration of terrains which historically never produced high- 
grade ores. These sources of uranium (coupled with efficient reac- 
tors like the heavy-water reactors) could postpone the economic 
need for mining 100 part-per-million deposits, and the need for the 
breeder reactor and fuel reprocessing, well into the next century. 


21642 (GJBX—3(79)) Preliminary report on the geology of the 
Red River Valley drilling project, eastern North Dakota and north- 
western Minnesota. Moore, W.L. (North Dakota Univ., Grand Forks 
(USA)). Jan 1979. Contract EY-76-C-13-1664. 301p. Dep. NTIS, PC 
A14/MF AOl1. 

Thirty-two wells, 26 of which penetrated the Precambrian, 
were drilled along the eastern edge of the Williston Basin in the 
eastern tier of counties in North Dakota and in nearby counties in 
northwestern Minnesota. These tests, along the Red River Valley of 
the North, were drilled to study the stratigraphy and uranium 
potential of this area. The drilling program was unsuccessful in 
finding either significant amounts of uranium or apparently impor- 
tant shows of uranium. It did, however, demonstrate the occurrence 
of thick elastic sections in the Ordovician, Jurassic and Cretaceous 
Systems, within the Red River Valley, along the eastern margins of 
the Williston Basin which could serve as host rocks for uranium ore 
bodies. 


21643 (LA—7536-PR) Investigations of the natural fission reac- 
tor program. Progress report, October 1977—September 1978. 
Cowan, G.A.; Norris, A.E. (eds.). (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 26p. Dep. NTIS, PC 
A03/MF AOl. 

The U.S. study of the Oklo natural reactor began in 1973 with 
the principal objectives of understanding the processes that pro- 
duced the reactor and that led to the retention of many of its 
products. Major facets of the program have been the chemical 
separation and mass spectrometric analysis of the reactor compo- 
nents and products, the petrological and mineralogical examination 
of samples taken from the reactor zones, and an interdisciplinary 
modeling of possible processes consistent with reactor physics, geo- 
physics, and geochemistry. Most of the past work has been on 
samples taken within the reactor zones. Presently, these studies give 
greater emphasis to the measurement of mobile products in addition- 
al suites of samples collected peripherally and “downstream” from 
the reactor zones. This report summarizes the current status of 
research and the views of U.S. investigators, with particular refer- 
ence to the extensive work of the French scientists, concerning the 
main features of the Oklo natural fission reactor. Also mentioned 
briefly is the U.S. search for natural fission reactors at other loca- 
tions. 


21644 (STI/PUB—475) Natural fission reactors. (International 
Atomic Energy Agency, Vienna (Austria)). Aug 1978. 768p. (In 
French and English). (CONF-771222—). IAEA $60.00. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The thirty-nine papers presented at the Technical meeting 
considered various aspects of the following topics: the Oklo site, 
petrological studies, isotopic chemistry, and reactor physics. In 
addition five round table discussions were held and these are com- 
piled. Individual abstracts were prepared for selected papers. (JSR) 


21645 Genetic aspects and classification of important Canadian 
uranium deposits. McMillan, R.H. (Western Mines Ltd., Toronto, 
Ontario, Canada). CJM Bull; 71: No. 800, 61-67(Dec 1978). 

A classification of important uranium deposits which utilizes 
both genetic and descriptive criteria is presented. The dual aspect is 
useful because, while the non-genetic nomenclature for the different 
deposit types is amenable to various interpretations, the critical 
characteristics of each deposit type can be analyzed to clarify 
various genetic points. Although the classification is intended pri- 
marily for Canadian uranium deposits, most of the important deposit 
types known elsewhere can be accommodated. The genetic classifi- 
cation of mineral deposits provides a basis for identifying the 
common features of what otherwise would be a myriad of individ- 
ually complex deposits. Identification of common features not only 
aids in interpretation of the evolution and genesis of the different 
deposits within each class, but points to important differences among 
deposits. 
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21646 Geology of the Cluff Lake uranium deposits. Harper, C.T. 
(Saskatchewan Geological Survey, Regina). CJM Bull.; 71: No. 800, 
68-78(Dec 1978). 

The uranium deposits discovered by Amok (Canada) Ltd. in 
the Cluff Lake area of northwestern Saskatchewan occur at or near 
the southern edge of the uplifted basement core of the Carswell 
circular structure. Two types of mineralization, distinguishable by 
their geological and structural setting and mineral paragenesis, have 
been recognized. The N-Claude type is characterized by a relatively 
simple mineral assemblage, consisting of uraninite or pitchblende 
with coffinite, and is accompanied by variable amounts of graphite 
and organic matter, and Fe, Cu, Pb and Mo sulphides. Both N and 
Claude orebodies occur within quartzofeldspathic gneisses of the 
basement core. On the other hand, the D-type ore has a complex 
mineral assemblage consisting of: uraninite, pitchblende, thucholite 
and coffinite, along with native gold and selenium; gold tellurides, 
and selenides of Pb, Bi, Ni and Co; sulphides of Fe, Cu and Pb; and 
organic matter. The D orebody occurs within carbonaceous shales at 
the base of the Athabasca Formation as well as in fault zones in 
regolithic quartzofeldspathic gneisses above the inverted unconfor- 
mity. An age of 1050 m.y., which is consistent with a period (circa to 
1200 to 1000 m.y.) of widespread hydrothermal activity and uranium 
mineralization or reworking within and adjacent to the Athabasca 
Basin, has been obtained from uranium mineralization from the D 
orebody. Later reworking (circa 470 m.y.) of the mineralization 
occurred at the intersection of older mineralized shear zones with 
radial faults produced during meteorite impact. 


21647 Setting and genesis of uranium mineralization at Rexspar. 
Preto, V.A. (Ministry of Mines and Petroleum Resources, Victoria, 
British Columbia). CJM Bull.; 71: No. 800, 82-88(Dec 1978). 

The Rexspar uranium deposit is located approximately 5 
kilometers south of Birch Island, B.C. Three separate zones of 
commercial-grade uranium mineralization mineable by open pit have 
been outlined. Uranium and fluorite-celestite mineralization occur in 
a trachytic member of alkali-feldspar porphyry, lithic tuff, tuff 
breccia and pyritic schist conformably interlayered with a succession 
of strongly deformed greenschists and fragmental rocks that are, in 
large part at least, of volcanic origin. The age of these strata is not 
precisely known, but they are considered as part of the possibly 
Mississippian Eagle Bay Formation. Commercial-grade uranium 
mineralization is always associated with fluorphlogopite-pyrite re- 
placement of the trachytic unit and is contiguous to, but separate 
from, a zone of ore-grade fluorite mineralization. In all zones, ore 
occurs in lenses of variable thickness and lateral extent, which lie 
parallel to the schistosity of the trachytic rocks and surrounding 
greenschists. The principal radioactive minerals at Rexspar have 
been identified by other workers as uraninite, uranothorite, bastnae- 
site, torbernite and metatorbernite. Considerable amounts of thorium 
oxide and widespread rare earths have been reported from all three 
radioactive zones. The geology of the deposit suggests that the 
trachytic rocks represent a highly differentiated intrusive-extrusive 
system in which fluorphlogopite, pyrite, fluorite and uranium-bear- 
ing minerals were deposited late in the evolution of the system by 
deuteric, volatile-rich fluids. The considerable amounts of thorium 
and widespread rare earths associated with the uranium tend to 
support the thesis that this element is of primary origin rather than 
secondary. 


21648 Iron-titanium oxide minerals and associated alteration 
phases in some uranium-bearing sandstones. Reynolds, R.L.; Gold- 
haber, M.B. J. Res. U.S. Geol. Surv.; 6: No. 6, 707-714(Nov 1978). 
Detriial iron-titanium (Fe—Ti) oxide minerals of the ulvo- 
spinel-magnetite (titanomagnetite) and ilmenite-hematite (titanohe- 
matite) solid solution series are common in uranium-bearing sand- 
stones. Alteration of Fe—Ti oxide minerals in oxidizing environ- 
ments formed secondary products (primarily hematite) that are dis- 
tinct from those produced under reducing conditions (iron disulfide 
minerals). Oxidation of sulfidized Fe—Ti oxide minerals, by the 
processes that formed uranium rolls, produced ferric oxide minerals 
(limonite) having textures that mimic those of the iron disulfides. 
Titanomagnetite and titanohematite have been severely depleted in 
the ore-bearing zones of some uranium deposits. The alteration of 
detrital Fe—Ti oxide minerals near uranium ore deposits may pro- 
duce characteristic signatures in the magnetization of the sandstone. 
Knowledge of the distribution and magnetic properties of these 
minerals can aid in interpreting data from total magnetic-field and 
magnetic-susceptibility surveys of uranium deposits 


21649 Fractured structures and screens of uranium deposits in 
calderas of subsidence. Nevskiy, V.A.; Filonenko, Yu.D. Jnt. Geol. 
Reyv.; 20: No. 10, 1221-1229(Oct 1978). 
Translated from Geol. Rud. Mestorozh.; No. 5, 26-37(1976). 
The significance of fractures of different genetic nature and of 
impermeable screens for the localization of uranium ore mineraliza- 
tion in ore deposits confined to old volcanic structures is discussed. 
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21650 Uranium and thorium in rocks of the Soviet Northeast. 
Zagruzina, I.A.; Smyslov, A.A. Int. Geol. Rev.; 20: No. 10, 1230- 
1238(Oct 1978). 

Translated from Sov. Geol.; No. 7, 23-33(1977). 

Radioactivity of noncontemporaneous magmatic, metamor- 
phic, and ore formations was determined over a wide area of the 
Soviet Northeast from 1500 analyses of uranium and 800 analyses of 
thorium (x-ray spectral and luminescence analyses). Leucocratic and 
alaskitic potassium granites of the culminating phases of late Mesozo- 
ic granitoid a have heightened radioactivity and these 
granites are close to hid radioactive granites of the trace-metal 
type as defined by L Komlev and A.A. Smyslov. Detailed 
characteristics of the salient petrologic and petrologic-chemical fea- 
tures of granitoid assemblages differing in the nature of radioactivity 
are given, as are data on uranium and thorium concentrations in the 
principal rock-forming minerals. 


21651 Huronian polar wander and paleomagnetism of the Thessa- 
lon volcanics, Symons, D.T.A.; O’Leary, R.J. (Univ of Windsor, 
Ont). Can. J. Earth Sci.; 15: No. 7, 1141-1150(Jul 1978). 

The Thessalon basalts outcrop in Ontario on the north shore 
of Lake Huron near the base of the Huronian Supergroup in the 
Southern tectonic province. Existing North American Paleoaphe- 
bian paleomagnetic data are critically evaluated and a conservative 
apparent polar wander path drawn. The Thessalon volcanics were 
extruded at a middle peleolatitude of 35°indicating that the contem- 
poraneous Blind River-Elliot Lake uranium deposits were formed in 
a warm temperate climate. 51 refs. 


21652 Uranium in phosphate rock. Cathcart, J.B. (US Dep of the 
Inter, Geol Surv). U.S. Geol. Surv., Prof: Pap.; No. 988-A, Al- 
A6(1978). 

This study deals with the distribution and occurrence of 
uranium in phosphate deposits of the world, with particular refer- 
ence to U.S. deposits. Uranium is a trace constituent of all apatites in 
amounts that typically range from <0.001 to 0.003 percent for guano 
and guano-derived deposits, from 0.001 to 0.010 percent for ingeous 

tites, and from 0.005 to 0.030 percent for marine phosphorites. 
ranium has been recovered as a byproduct of the manufacture of 
phosphoric acid by the wet process. It seems likely that tonnages of 
uranium in phosphoric acid will reach 3,000 tons per year within the 
next 25 years because of the increased demand for phosphatic 
fertilizers and increases in the amount of phosphate rock used to 
make phosphoric acid. About twice this amount might be present 
worldwide. Thus, marine phosphorites are a significant source of 
uranium for the future. 26 refs. 


21653 Uranium and vanadium resources in the Moab 1°*2° quad- 
rangle, Utah and Colorado. Butler, A.P. Jr.; Fischer, R.P. U.S. Geol. 
Surv., Prof. Pap.; No. 988-A, B1-B22(1978). 

The Moab quadrangle, Utah and Colorado, includes highly 
productive uranium and uranium-vanadium deposits and has a sig- 
nificant resource — This report summarizes the geology of 
the area, and briefly describes the habits of the uranium and vanadi- 
um deposits. An appraisal is made of the uranium and vanadium 
resources of the area, and suggestions are made for prospecting 
several of the more favorable parts of the area. 30 refs. 


21654 (LA-tr—78-71) Report on thermic effects in the study of 
the control and propagation of nuclear reactions. Naudet, R. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). 
1978. Translation of IAEA-TC—119/23. (CONF-771222— 
17(Trans)). 28p. Dep. NTIS, PC A03/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

It is very likely that nuclear reactions in natural reactors are 
governed by temperature, chiefly as a result of the moderation rate 
when the water density is altered. Since reactors operate under high 
pressure, with supercritical water, high temperatures (at least 350 to 
400°C in some instances) are required in order to stabilize the 
reactors. Some typical calculations are shown in order to illustrate 
the changes in the control temperature during irradiation. The speed 
and, therefore, the duration of reactions is determined by the need to 
maintain the necessary temperature required for criticality, with heat 
dissipation conditions taken into account. Apparent measured dura- 
tions are compatible with heat dissipation by simple conduction 
However, it is likely that convection currents exist, and that their 
effects are superimposed on those of simple conduction. Reaction 
propagation must also be taken into consideration since criticality 
cannot be realized simultaneously at every point. The presence of 
impurities such as gadolinium or samarium in the mineral ore allows 
reactions to propagate in initially subcritical increments, through 
progressive breakdown of the impurities by means of neutronic 
diffusion. However, it has been shown that this phenomenon is 
seriously affected by thermic effects. Typical calculations are pre- 
sented. Results clearly depend on temperature distribution hypoth- 
eses; sufficient thermic coupling can totally inhibit reaction propaga- 
tion. It is concluded that, if convection currents are present, propa- 
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ation is favored inversely with respect to the currents, and there- 
ore a priori downstream of the reactors. 6 figures. 


EXPLORATION 
REFER ALSO TO CITATION(S) 21648, 24054, 24726 


21655 (GJBX—8(79)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Bozeman NTMS quadrangle, Montana. 
Bolivar, S.L. (Los Alamos Scientific Lab., NM (USA)). Nov 1978. 
Contract W-7405-ENG-36. 167p. (LA—7504-MS). Dep. NTIS, PC 
A08/MF AOl. 

A total of 1251 water and 1536 sediment samples were 
collected from 1586 locations over a 17 400-km? area at a nominal 
density of one location per 10 km*. Samples were collected predomi- 
nantly from surface streams although 38 ground water locations 
were also sampled. The uranium concentrations in waters sampled 
range from below the detection limit of 0.20 ppB to 41.35 ppB, with 
a mean concentration of 1.17 ppB. Waters with anomalous uranium 
concentrations as defined were found in tributaries of the Boulder 
River which drain Precambrian rocks in the Beartooth Mountains 
and in tributaries of the Three Forks basin which are underlain 
predominantly by Tertiary-Quaternary sediments. The two areas 
appearing most favorable for future exploration on the basis of water 
data are in the Three Forks basin in the vicinity of the Madison 
plateau and in a district about 20 km due west of Three Forks. 
Sediment samples from the quadrangle were found to have uranium 
concentrations that range from 0.90 ppM to 94.30 ppM, with a mean 
concentration of 3.71 ppM. The majority of anomalous sediment 
samples were collected from areas underlain by Precambrian rocks. 
Based on the data from sediments, the areas appearing most favora- 
ble for future exploration include the tributaries of the Boulder River 
in the Beartooth Mountains, the northern part of the Madison 
Range, and the Tobacco Root Mountains just north of Virginia City. 
The uranium concentrations in the sediments from these areas are 
probably associated with uraniferous siliceous veins or pegmatites. 


21656 (GJBX—13(79)) Hydrogeochemical and stream sediment 
reconnaissance, eastern United States. National Uranium Resource 
Evaluation program. Semiannual report, April—September 1978. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Nov 1978. Contract EY-76-C-09-0001. 56p. (DPST—78-138- 
2). Dep. NTIS, PC A04/MF AOl. 

SRL development efforts in the following areas are discussed: 
orientation, reconnaissance, and anomaly follow-up in geological 
programs; management, analysis, and interpretation of analytical and 
field data; reporting of HSSR results; and sample preparation meth- 
ods, neutron activation analysis, and other analytical developments 
including emission spectrometry and electron microprobe analysis of 
sediments, and mass spectrometric analysis of helium and neon in 
groundwater. Appendices to the report discuss the SRL—NURE 
production of the April—September 1978 period and the production 
program plans for the first half of FY-1979. Page scale maps of the 
eastern United States are included showing the status of completed 
sampling, analysis, and Basic Data Reports placed on open file. 
Other appendices to the report discuss groundwater sample collec- 
tion procedures for helium and neon analyses, the analysis proce- 
dures for helium and neon in groundwater, and an example of a 
hydrology report to be included in future selected Basic Data 
Releases. 


21657 (GJBX—127(78)(Vol.2)BERINGGLACIER) NURE 
aerial gamma-ray and magnetic reconnaissance survey: Chugach/Ya- 
kutat area-Alaska, Bering Glacier Quadrangle. (LKB Resources, Inc., 
Huntingdon Valley, PA (USA)). Oct 1978. Contract EY-76-C-13- 
1664. 113p. Dep. NTIS, PC A06/MF AO1. 

Volume II contains the following data for the Bering Glacier 
area of Alaska: geologic base map, flight path map, anomaly maps 
(U, Th, K, U/Th, U/K, Th/K), radiometric multiple-parameter 
stacked profiles, magnetic and ancillary stacked profile data, and 
statistical data. (LK) 


21658 (GJBX—127(78)(Vol.2)YAKUTAT) NURE aerial 
gamma-ray and magnetic reconnaissance survey: Chugach/Yakutat 
area-Alaska, Yakutat Quadrangle. (LKB Resources, Inc., Hunting- 
don Valley, PA (USA)). Oct 1978. Contract EY-76-C-13-1664. 103p. 
Dep. NTIS, PC A06/MF AO1. 

Volume II contains the following data on the Yakutat, Alaska 
area: geologic base map, flight path map, anomaly maps (U, Th, K, 
U/Th, U/K, Th/K), radiometric multiple-parameter stacked pro- 
files, magnetic and ancillary stacked profile data, and statistical data. 


(LK) 


21659 (GJBX—130(78)) Engineering report on drilling in the 
Red River Valley of North Dakota and Minnesota. Hesse, K.K. 
(Bendix Field Engineering Corp., Grand Junction, CO (USA)). Nov 
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1978. Contract EY-76-C-13-1664. 36p. Dep. NTIS, PC E03/MF 
E03. 

The Red River Valley drilling project consisted of 32 drill 
holes. The objective was to investigate uranium favorability in 
Precambrian through Cretaceous rocks in a 20,000-square-mile area 
of eastern North Dakota and western Minnesota. A total of 18,262 ft 
was drilled; 1,083 ft were cored. The average depth of the holes was 
570 ft. Core recovery averaged 64 percent. All but one hole was 
logged for gamma, spontaneous potential, resistance, and density. 
Special geophysical logs were run on six holes. 


21660 (GIBX—133(78)(Vol.2C)) Aerial radiometric and magnet- 
ic reconnaissance survey of Baltimore, Washington, and Richmond 
Quadrangles, Richmond Quadrangle. (Texas Instruments, Inc., Dallas 
(USA)). Sep 1978. Contract EY-76-C-13-1664. 127p. Dep. NTIS, PC 
A07/MF AOl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the eastern portion of the Rich- 
mond Quadrangle, Virginia, are presented. Instrumentation and 
methods are described in Volume | of this final report. Statistical 
and geological analysis of the radiometric data revealed five uranium 
anomalies worthy of field checking as possible prospects. They are 
located over Tertiary sediments that may have long-range future 
potential for low-grade sedimentary uranium deposits. The Rich- 
mond Quadrangle does not appear to have appreciable potential for 
economic uranium deposits under current conditions. 


21661 (GJBX—143(78)) Survey of lands held for uranium explo- 
ration, development, and production in fourteen western states in the 
six month period ending June 30, 1978. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA)). Dec 1978. Contract EY-76-C- 
13-1664. 23p. Dep. NTIS, PC A02/MF AO1. 

The statistics are based on data gathered from records availa- 
ble to the public. These data were derived from public county 
records of mining claim locations, from the public reports of state 
and federal land offices, from commercial reporting services, and 
from annual reports to stockholders of land companies. The data are 
arranged into tables of land distribution by ownership, state, and 
land category. 


21662 (IS—4547) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978. D’Silva, A.P.; Floyd, M.A.; Haas, 
W.J. Jr. (Ames Lab., IA (USA)). Oct 1978. Contract W-7405-ENG- 
82. 49p. Dep. NTIS, MF AO1. 

The control status observation on the water and sediment 
batch control charts is tabulated. LASL shows a negative bias in 
their delayed neutron counting analyses of sediments R1 and T1. 
The control charts for ORGDP sediments R1 and S1 analyzed by 
both fluorometric and delayed neutron counting techniques show 
results which fall outside the 3 o control limits (outliers). The cause 
of the outlier results should be investigated. The interlaboratory 
comparisons of water A3, sediment R1 and sediment S1 show that 
LASL and ORGDP results are in agreement with one another. The 
comparison for water B3 indicates a significant difference between 
LASL and ORGDP results. The status of interlaboratory compari- 
sons are tabulated. 


21663 (K/UR—21(Pt.1)) National Uranium Resource Evaluation 
Program. Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. Semiannual progress report, April 
1—September 30, 1978. Arendt, J.W. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 6 Oct 1978. Contract W-7405-ENG-26. 14p. Dep. 
NTIS, PC A02/MF AO1. 

Basic data reports were prepared for open filing for nine 
NTMS Quadrangles during the reporting period by the Uranium 
Resource Evaluation (URE) Project: Plainview (K/UR-101), Green 
Bay (K/UR-102), Eau Claire (K/UR-103), Rice Lake (K/UR-104), 
San Antonio (K/UR-105), Iron Mountain (K/UR-106), Oklahoma 
City (K/UR-107), Seguin (K/UR-108), and Sherman (K/UR-110). 
Results indicate that the most favorable areas for the occurrence of 
uranium mineralization in the quadrangles reported herein are as 
follows: a. Green Bay and Iron Mountain Quadrangles—Wolf River 
Batholith (Precambrian). b. Plainview Quadrangle—Ogallala Forma- 
tion (Tertiary). c. Seguin Quadrangle—Whitsett, Catahoula, Oak- 
ville, and Fleming Formations (Tertiary). During the period, ap- 
proximately 17,900 samples of groundwater and stream sediments 
were collected by the URE Project. Approximately 13,900 samples 
were analyzed by the URE Laboratory. 


21664 (K/UR—109) Hydrogeochemical and stream sediment re- 
connaissance basic data for Houston NTMS Quadrangle, Texas. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 22 Sep 1978. Contract 
W-7405-ENG-26. 213p. (GJBX—141(78)). Dep. NTIS, PC E0S5/MF 
E0S. 


Results of a reconnaissance geochemical survey of the Hous- 
ton Quadrangle, Texas are reported. Field and laboratory data are 
presented for 508 groundwater samples and 96 stream sediment 
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samples. Statistical and areal distributions of uranium and other 

ible uranium-related variables are displayed. A generalized geo- 
logic map of the survey area is provided, and pertinent geologic 
factors which may be of significance in evaluating the potential for 
uranium mineralization are briefly discussed. Groundwater data indi- 
cate that uranium concentrations above the 85th percentile are 
widely dispersed in the western half of the quadrangle. Several of 
these high values occur in an area centered at approximately 29°51’ 
north latitude and 95°24’ west longitude. Also, an area centered at 
approximately 29°22’ north latitude and 95°20’ west longitude con- 
tains several high-uranium concentrations. Additional samples with 
high-uranium values were collected in the northeastern corner of the 
quadrangle. These data results most likely reflect contamination 
from saline water associated with oil fields in this area. Due to the 
low topographic relief, number and variety of anthropogenic influ- 
ences, and paucity of stream sediment samples collected in the 
Houston Quadrangle, stream sediment data were found to be less 
than optional for the determination of potential uranium mineraliza- 
tion. 


21665 (K/UR—111) Hydrogeochemical and stream sediment re- 
connaissance basic data for Ardmore NTMS ie, Oklahoma. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). 20 Oct 1978. 
Contract W-7405-ENG-26. 21lp. (GJBX—142(78)). Dep. NTIS, PC 
E05/MF E05. 

Results of a reconnaissance geochemical survey of the Ard- 
more Quadrangle, Oklahoma are reported. Field and laboratory data 
are presented for 745 groundwater samples and 782 stream sediment 
samples. Statistical and areal distributions of uranium and possible 
uranium-related variables are displayed. A generalized geologic _ 
of the survey area is provided, and pertinent geologic factors whic 
may be of significance in evaluating the potential for uranium 
mineralization are briefly discussed. Groundwater data indicate that 
the most promising areas for potential uranium mineralization occur 
in the western half of the quadrangle. Geologic units in this area 
include the Oscar Group of Pennsylvanian age, the Hennessey and 
El] Reno Groups, Garber Sandstone, and Wellington Formations of 
Permian Age. Several high values of uranium occur in groundwater 
near known asphaltite deposits in the folded Paleozoic rocks of the 
Arbuckle Mountains. Stream sediment data indicate that high values 
of uranium are associated with the folded and faulted Paleozoic 
rocks in the Arbuckle Mountains, the Pennsylvanian-Permian rocks 
in the western third of the quadrangle, and the Lower Cretaceous 
rocks in the southeastern part of the quadrangle. Most of the high- 
uranium values occurring in these rocks appear to be associated with 
heavy and resistate minerals. 


21666 (LA—7344-M5) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Raton NTMS quadrangle, New 
Mexico. Morgan, T.L.; Broxton, D.E. (Los Alamos Scientific Lab., 
NM (USA)). Oct 1978. Contract W-7405-ENG-36. 130p. (GJBX— 
138(78)). Dep. NTIS, PC A07/MF AO1. 

A total of 824 water and 1340 sediment samples were collect- 
ed from 1844 sample locations in the Raton NTMS quadrangle and 
analyzed for uranium. Samples were collected at a nominal density 
of one per 10 km? Notably high uranium values were found in both 
water and sediment samples collected from tributaries of Costilla 
Creek in the Culebra Range. Uranium contents in stream waters 
from this area range from individual high values of 145.1 and 76.1 to 
values slightly higher than the background concentrations in adja- 
cent areas. Stream sediments range from 4.1 to 202.2 ppM uranium 
and average 30 ppM. The Culebra Range is a favorable setting for 
hard-rock type uranium mineralization. The uraniferous water and 
sediment samples call attention to this area as a possible exploration 
target. Numerous groups of ground waters with high uranium con- 
cenirations come from locations along the Cimarron and Sierra 
Grande Arches in the eastern part of the quadrangle. The Cimarron 
Arch is the locus of the largest group of uraniferous ground waters, 
with concentrations ranging between 5.2 and 103.3 ppB. Aquifers 
from which these samples were derived include the Fort Hays and 
Smoky Hill members of the Niobrara formation, the Pierre shale, 
and Quaternary surficial deposits. Most of the uraniferous ground 
waters along the Sierra Grande Arch occur in small, isolated groups 
that probably represent minor, local sources of uranium. Carbonate 
complexing of uranium may contribute to the high uranium values 
seen in these samples. Stream sediment samples with high uranium 
concentrations (10.1 to 51.4 ppM) were found in several drainages 
from the western front of the Taos Range. One group of locations 
providing high-uranium sediments is near known uranium occur- 
rence in the vicinity of Cabresto and Latir Peaks. The western Taos 
Range is a favorable setting for hard rock uranium mineralization 
and may also warrant further study. 


21667 (USGS-OFR—77-764) Uranium and thorium distribution 
in soils and weathered bedrock in south Texas. Dickinson, K.A. 
(Geological Survey, Reston, VA (USA)). 1977. 21p. Geological 
Survey, Reston, VA. 
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The distribution of uranium and thorium in soils and weath- 
ered bedrock in areas of calich soil development on various kinds of 
sedimentary bedrock in south Texas indicates that uranium and 
thorium are leached from the surface layers and deposited deeper in 
the soil or weathered bedrock. The data provide field evidence that 
uranium is mobilized during dry-climate weathering, and suggest 
that caution be used in the interpretation of airborne radioactive 
surveys that measure uranium at the surface. 8 figures 


21668 (Y/DK—207) Analysis of botanical samples for 25 ele- 
ments using an automated inductively-coupled plasma spectrometer. 
Goodpasture, R.T.; McElhaney, R.J.; Morrow, R.W. (Oak Ridge Y- 
12 Plant, TN (USA)). 19 Oct 1978. Contract W-7405-ENG-26. 16p. 
(CONF-781140—1). Dep. NTIS, PC A02/MF AOl. 

From Southeastern meeting of the American Chemical Soci- 
ety; Savannah, GA, USA (8 Nov 1978). 

In one phase of Union Carbide Corporation's portion of the 
Uranium Resources Evaluation program, geochemists desired to 
investigate the correlation of the concentration of several elements in 
trees to their proximity to uranium ore deposits. This required 
multielement analysis of thousands of tree-branch samples at a mini- 
mum cost per sample. The concentration of the desired 25 elements 
ranged from ppM levels to major constitutents. Inductively-coupled 
plasma optical emission spectroscopy (ICP OES) was chosen as the 
analytical technique most capable of filling these requirements. The 
samples were dry ashed at 700°C and the ash leached with water 
and HNOs. The solution was diluted to an equivalent of 0.001 g ash/ 
ml and analyzed on an automated ICP OES system. This paper 
describes the automated system and results obtained on spiked 
samples and NBS plant material standards. 


21669 Possible pitfalls in the search for uranium deposits using 
lake sediments and lake waters. Levinson, A.A.; Bland, C.J.; Parslow, 
G.R. (Univ of Calgary, Alberta). CJM Bull; 71: No. 796, 59-62(Aug 
1978). 

The organic-rich sediments from the centers of Canadian 
lakes are a valuable sampling medium in the search for uranium. 
However, because of the young age of hydromorphically transport- 
ed uranium in these sediments, which must post-date the last period 
of glaciation, there has been insufficient time for the isotope ***Bi to 
reach equilibrium with its ancestor *°*U. This results in equivalent 
uranium (eU) values significantly lower than actual uranium values 
determined by fluorometry or delayed neutron activation analysis. 
Radiometric (**°Ra) analyses of 12 center-lake sediments from Sea- 
horse Lake, Saskatchewan illustrate the potential pitfalls which may 
be encountered using gamma-ray spectrometry, as only 3-8% of the 
actual uranium present in most of the samples would have been 
detected. 12 refs. 


21670 Extending the range of investigation of borehole electrical 
measurements. Daniels, J.J. (Geological Survey, Denver, CO). pp 
18p, Section D of Transactions of the SPWLA eighteenth annual 
logging symposium. Houston, TX; Society of Professional Well Log 
Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Increased cost of drilling for both minerals and fossil fuels 
provides strong motivation for the development of techniques which 
can determine the physical properties of rock units a long distance 
from the borehole. This paper presents theoretical and field results 
from hole-to-hole measurements (where source and receiver are 
placed in separate, widely spaced holes) and theoretical results for 
direct-current measurements from widely spaced electrodes placed 
ina single hole. Theoretical hole-to-hole studies give an insight into 
the complex nature of the signal received in an inhomogeneous 
halfspace. Anomalies can be misinterpreted if the contribution to the 
signal from the earth-air interface is not considered. Theoretical 
studies of layered models show that the vertical resolving limits of 
the normal and bipole—bipole single hole arrays are essentially the 
same. A recent investigation in Wyoming illustrates the potential 
usefulness of hole-to-hole measurements in helping to reduce the 
number of drill holes needed to delineate a uranium orebody. This 
study also shows the importance of using conventional well logs and 
theoretical models to interpret data from widely spaced electrodes. 


MINING 


21671 (CONF-781105—60) Solution (in situ leach) mining of 
uranium: an overview. Kuhaida, A.J. Jr.; Kelly, M.J. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Increases in the demand for and price of uranium have made 
in-situ mining an attractive alternative to the open-pit and under- 
ground U mining methods. Up to 50% of the known ore-bearing 
sandstone in the western U.S. can be mined using the in-situ mining 
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method. In-situ mining also offers a significant environmental advan- 
tage. Restoration of the contaminated groundwater is discussed. 
LC) 


21672 (EPRI-EA—731) Uranium solution mining cost model. 
Final report. Toth, G.W.; Chase, C.K. (NUS Corp., Rockville, MD 
(USA)). Dec 1978. 120p. Dep. NTIS, PC A06/MF A0O1. 

The model represents a process oriented approach to estimat- 
ing both requirements and costs associated with a commercial urani- 
um in situ leaching project. The analysis covers the project's life 
cycle, from the exploration stage through project termination. The 
methodology computes both capital and operating requirements for 
an in situ project using the “borehole mining technique.” All costs 
are subsequently aggregated in a discounted cash flow, return on 
investment analysis which computes a production cost per pound of 
UsOs. The cost model provides a methodology for estimating the 
production cost/Ib UsOs from most any domestic sandstone uranium 
deposit which is considered amenable to solution mining. The model 
can accommodate a wide range of input parameters, dictated by the 
model user, which most accurately reflect the production situation 
being analyzed. 15 figures, 2 tables. 


21673 (GJBX—4(79)(Vol.1)) Engineering assessment and feasi- 
bility study of Chattanooga Shale as a future source of uranium. 
(Mountain States Research and Development, Tucson, AZ (USA); 
Toups Corp., Orange, CA (USA)). Jun 1978. Contract EY-76-C-13- 
1664. 350p. Dep. NTIS, PC A15/MF AOl. 

This report describes the engineering, feasibility, economics, 
and environmental aspects of exploitation of Chattanooga Shale to 
recover U, synthetic crude oil, and byproduct Th, NHs, S, Mo, V, 
Ni, and Co. It is concluded that the shale is a potential source of U, 
energy, and byproduct metals. This volume of the report covers the 
engineering description, feasibility, and economics of exploitation of 
the shale. (DLC) 


21674 (GJBX—4(79)(Vol.2)) Engineering assessment and feasi- 
bility study of Chattanooga Shale as a future source of uranium. 
(Mountain States Research and Development, Tucson, AZ (USA); 
Toups Corp., Orange, CA (USA)). Jun 1978. Contract EY-76-C-13- 
1664. 366p. Dep. NTIS, PC A16/MF AOl. 

This volume characterizes the major baseline environmental 
features of the Chattanooga Shale study and projects the effects 
which may accrue from implementation of a large scale development 
to recover uranium from the shale. Environmental, socioeconomic, 
and regulatory impacts are covered. The prototype project is locat- 
ed in Dekalb County in Tennessee. (DLC) 


21675 (GJBX—4(79)(Vol.3)) Engineering assessment and feasi- 
bility study of Chattanooga Shale as a future source of uranium. 
(Mountain States Research and Development, Tucson, AZ (USA); 
Toups Corp., Orange, CA (USA)). Jun 1978. Contract EY-76-C-13- 
1664. 212p. Dep. NTIS, PC A10/MF AOl1. 

This volume contains five appendixes: Chattanooga Shale 
preliminary mining study, soils data, meteorologic data, water re- 
sources data, and biological resource data. The area around DeKalb 
County in Tennessee is the most likely site for commercial develop- 
ment for recovery of uranium. (DLC) 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 21694, 21697, 21838 


21676 (BM-RI—8306) Extracting uranium from low-grade ore 
from the Coso Mountains, California, Maysilles, J.H.; Nichols, I.L.; 
Seidel, D.C. (Bureau of Mines, Salt Lake City, UT (USA). Salt Lake 
City Metallurgy Research Center). 1978. 17p. Bureau of Mines, 
Washington, DC. 

The Bureau of Mines, U.S. Department of the Interior, is 
investigating several types of low-grade uranium deposits. Projec- 
tions indicate that an increased percentage of future production will 
be derived from such sources. One material studied was from the 
Coso Mountains of California; this material contained 0.04 to 0.12 
percent U3Os. The deposit contains at least two distinct types of 
mineralization. The material representing the bulk of this deposit was 
amenable to acid leaching; 80 to 85 percent UsOs extraction resulted 
from leaching with 20 to 40 pounds per ton of sulfuric acid. No 
oxidizing agent was required. This ore fraction could be treated by 
either agitation or percolation leaching. Uranium recovery and puri- 
fication from the acid leach solution was accomplished using anion 
exchange followed by precipitation with hydrogen peroxide and 
ammonia. The second type of mineral was very refractory to acid 
leaching; a maximum extraction of only 44 percent was obtained 
with sulfuric acid. Nitric and hydrochloric acids were ineffective 
also. 
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21677 (BM-RI—8331) Flotation-nitric acid leach procedure for 
increasing uranium recovery from a refractory ore. Carnahan, T.G.; 
Lei, K.P.V. (Bureau of Mines, Reno, NV (USA). Reno Metallurgy 
Research Center). 1979. 17p. Bureau of Mines, Washington, DC. 

The Bureau of Mines investigated a flotation-nitric acid leach 
procedure as part of the goal to maximize minerals and metals 
recovered from primary and secondary domestic resources. Studies 
were conducted on an ore that contained carbon-bearing and sulfide 
mineralization that rendered a portion of the ore refractory (resis- 
tant) to conventional leaching technology. The procedure investigat- 
ed for treating the ore consisted of the following: (1) separation by 
flotation of the carbonaceous and sulfidic components from the ore, 
(2) leaching the flotation concentrate with nitric acid at 100° to 
110°C, (3) leaching the flotation tailings with sulfuric acid, and (4) 
processing the combined leached slurries in a conventional manner 
to recover yellow cake. In step 2, HNOs is converted to gaseous 
products from which it is regenerated by reacting these products 
with air and water for further leaching. An overall uranium extrac- 
tion of 96% was achieved by this procedure. 


21678 (DP—1466) Preparation of controlled particle size UsO; 
by uranyl formate precipitation and calcination. Johnson, D.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Nov 1978. Contract EY-76-C-09-0001. 41p. Dep. NTIS, PC 
A03/MF AOl1. 

A conceptual process flowsheet for preparation of UsOs by 
precipitating uranyl formate monohydrate with excess formic acid 
and calcining it was developed and demonstrated on a laboratory 
scale. The product Us3Os has a particle size distribution apropriate 
for fabrication of U;Os-Al fuel by powder metallurgy. The UsOs 
particles are crystalline, do not exceed 150 ym in diameter, and have 
a narrow particle size distribution with most particles within the 
range of 44 to 150 um. A ten-fold decontamination of uranium from 
low-level fission products during uranyl formate precipitation was 
demonstrated. Minimal variations in UsQs particle size distribution as 
a function of various uranyl formate precipitation conditions were 
observed. Preliminary tests demonstrated that calcination of uranyl 
formate monohydrate recovered from solution by evaporation to 
dryness did not produce UsOs with the desired particle size distribu- 
tion. Calcination of uranyl oxalate, uranous oxalate, or uranous 
formate also did not produce UsOs with the appropriate particle size 
distribution. 


21679 Sohio’s L-Bar uranium mill. Pettibone, M.H.; Cody, 
W.W. (Fluor Mining and Metals, Inc., San Mateo, California). CIM 
Bull.; 71: No. 792, 151-156(Apr 1978). 

Sohio Petroleum Company's new L-Bar uranium mill near 
Grants, New Mexico, refines 2722 kilograms of yellowcake daily 
from 1360 metric tons of ore produced at Sohio's J.J. No. 1 mine and 
other nearby mines. This paper follows the ore from the mine 
through the various processing steps - semi-autogenous grinding, 
acid leaching, countercurrent decantation, solvent extraction, ammo- 
nium diuranate precipitation, washing and drying, and tailings dis- 
posal. 


ENRICHMENT 


21680 Isotope separation process. Anderson, J.B. (to Depart- 
ment of Energy). US Patent 4,097,247. 27 Jun 1978. Filed date 10 
Oct 1972. 6p. 

PAT-APPL-298,431. 

Apparatus and method are specified for the separation of 
isotopes of elements and their compounds and other mixtures in 
gaseous form, for example, the separation of mixtures of uranium 
isotopes U-235 and U-238 as uranium hexafluorides. The separation 
is effected by passing a stream of the gaseous isotopic elements or 
compounds at high velocity into a low-molecular-weight stopping 
gas. The heavier isotopes travel farther through the stopping gas 
than the light isotopes in a given time and a spatial separation is thus 
achieved. The high velocity isotope stream is produced by accelera- 
tion of the isotope mixture in a low-molecular-weight carrier gas 
during passage through a nozzle into the region of the stopping gas. 
A flow of the stopping gas is maintained to remove the isotopes from 
the region of the high velocity stream. This flow is subsequently split 
into streams each enriched in one of the isotopes. The stopping gas is 
maintained at low temperature, either by expansion or by conven- 
tional refrigeration techniques, to enhance the degree of separation. 


21681 Method to separate isotopes. Kaldor, A.; Rabinowitz, P. 
(to Exxon Research and Engineering Co., Linden, N.J. (USA)). 
German(FRG) Patent 2,640,583/A/. 21 Apr 1977. 16p. (In German). 

In order to separate the isotopes of an element in a gaseous 
compound (e.g. uranium in UFe), the molecule is simultaneously 
irradiated with two IR radiations of different wavelength over a 
period of less than 1075 seconds. The intensity of the first radiation 
excites the molecule so that it absorbs the second radiation. The 
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molecule may thus be converted (decomposition or reaction with a 
second gas) and is separable. An example (*°>UF¢/?**UF¢) clarifies 
the method. 


21682 New circulation method. Miyake, T.; Ogawa, N.; Asano, 
M.; Okuyama, K. (to Asahi Chemical Industry Co. Ltd., Osaka 
(Japan)). Japanese Patent 1977-147,299/A/. 1 Jun 1976. 7p. (In 
Japanese). 

The objective is to effectively activate an inactivated oxidiz- 
ing agent and reducing agent in uranium isotope separation method 
by ion exchange chromatography. In separation of uranium isotope 
by developing an uranium adsorption zone formed within a develop- 
ing tower fillled with anion exchanging resins while effecting oxidiz- 
ing and reducing at front and rear ends thereof, a solution containing 
a mixture of outflowing inactivated oxidizing agent and reducing 
agent is oxidized and converted into an activated oxidizing agent, 
and then this is separated from the inactivated reducing agent and 
the thus separated and inactivated reducing agent is reduced and 
converted into an activated reducing agent. The thus obtained 
oxidizing agent and reducing agent are reused for said development. 


21683 Isotope separation method. Miyake, T.; Seko, M.; Inada, 
K.; Ochi, K.; Sakamoto, T. (to Asahi Chemical Industry Co. Ltd., 
Osaka (Japan)). Japanese Patent 1977-144,596/A/. 28 May 1976. 6p. 
(In Japanese). 

The objective is to improve the separation coefficient in a 
method for chemically separating uranium isotope by superposing 
isotope equilibrium reaction of U** and U® with an oxidation- 
reduction chromatography using an anion exchanger. In a superpos- 
ing operation by means of a band method with an anion exchanger 
chromatography, separation is carried out with the ratio (molar 
fraction) of U® ion contained in uranium solution, which moves 
between columns, to all uranium ion being 0.50 - 0.98. In this case, 
the selective adsorptive value of U® ion in the anion exchanger to 
be filled is more than 2 relative to U** ion, the selective adsorptive 
value of U® is more than 2 relative to ion in a non-active state of 
reducing agent in said exchanger, temperature within the separating 
column is from 50 to 150°C, and concentration of reducing agent 
used is from 0.02 to 1.2 mol/1. 


GASEOUS DIFFUSION 


21684 Process and installation for recovering energy in an isotope 
separation plant. Hirtz, A.; Poulain, J. (to Societe Rateau, 93 - La 
Courneuve (France)). French Patent 2,321,589/A/. 19 Aug 1975. 6p. 
(In French). 

An isotope separation plant comprises a succession of com- 
pressors. After each passage of the gaseous fluid through a separa- 
tion wall, uranium hexafluoride needs to be cooled. This invention 
concerns the recovery of energy from the cooling fluid of the 
different compression circuits, the salient feature being that the 
cooling fluid is subjected to a thermodynamic cycle during which it 
is expanded in a turbine directly coupled to a compressor. 


CENTRIFUGATION 


21685 Compressible flow in a gas centrifuge and its effect on the 
maximum separative power. Brouwers, J.J.H. (Ultra Centrifuge Ne- 
derland N.V., Almelo, Netherlands). Nucl. Technol.; 39: No. 3, 311- 
322(Aug 1978). 

The gas circulation in a gas centrifuge due to temperature 
differences, differential rotation and injection, and removal of fluid 
at the ends, as well as due to temperature gradients at the cylinder 
wall, is treated analytically. The motion consists of a small perturba- 
tion on a state of isothermal rigid body rotation. Linear analysis of 
conservation of mass, momentum, and energy and the perfect gas 
law leads to the definition of several vertical layers and regions at 
various radii: a Stewartson layer near the wall where viscosity and 
heat conduction are important to allow the thermal and kinematic 
conditions at the wall; an inviscid region; and an inner layer adjust- 
ing the inviscid flow to a diffusion-controlled center region where, 
due to low density, mass fluxes are negligible. The axial motion in 
these layers and regions is short-circuited in Ekman layers at the 
ends. The solutions for the flow field are used to calculate the 
maximum attainable separative power of a countercurrent gas centri- 
fuge for uranium enrichment. It appears that the separative power is 
less than Dirac’s figure, the difference being primarily determined by 
the width of the diffusion-controlled region in the center of the 
rotor. The difference increases with circumferential velocity and 
cylinder length and decreases with cylinder radius and gas pressure 
at the wall. 


21686 Structure of the Stewartson layers in a gas centrifuge. 
Pt.2. Insulated side wall. Matsuda, T.; Takeda, H. (Kyoto Univ. 
(Japan)). J. Fluid Mech.; 85: No. , 443-457(13 Apr 1978). 

The Stewartson Esup(1/3)- and Esup(1/4)-layers in a rapidly 
rotating compressible fluid are considered within the framework of 
linearized equations and the boundary-layer method. The fluid is 
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contained in a cylinder made of a thermally insulated side wall and 
conducting top and bottom end plates. The end plates and the side 
wall rotate with slightly different angular velocities. The case of an 
incompressible fluid was discussed by Stewartson (J. Fluid Mech.; 
3:17 (1957)), who found that the flow is restricted to the side-wall 
boundary layers. In the case of a compressible fluid, however, the 
solutions are strongly dependent upon the thermal boundary condi- 
tions assumed on the side wall. In particular, if the wall is insulated 
the fluid in the inner core is dragged along too, since it is coupled 
strongly to the flow in the side-wall Stewartson layers. The critical 
parameter governing the solutions is found to be (y - 1) PrGo 
E~ sup(1/3)/4y, where ¥ is the ratio of specific heats, Pr the Prandtl 
number, Go the square of the rotational Mach number and E the 
Ekman number. 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 24104, 24105, 24258 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 21721, 21800, 22768, 23030, 
24185, 24186, 24187, 24188 


21687 (DPSPU—78-11-19) Uranium standards for Californium 
Shuffler. Gibbs, A.; Boynton, S.P. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Oct 1978. Contract 
EY-76-C-09-0001. 10p. Dep. NTIS, PC A02/MF AO1. 

The Laboratories Department analyzed pieces of a U-Al log 
which were to be canned and used as a set of standards for the 
nondestructive Californium Shuffler instrument. Evaluation of this 
instrument is part of an on-going Safeguards Program and is a joint 
project between LASL and SRP. A U-AI casting of a,nominal 30% 
to 70% composition was made with enriched uranium (56 wt % 
235). The log was 6 in. in diameter and approximately 2 ft long. A 
1/4-in. slice was made before and after each 1-in. slice taken for use 
as a standard. The l-in. slices were scanned nondestructively by 
collimated gamma pulse height analysis. The 1/4-in. slices were 
divided into quadrants and one quadrant for each slice was destruc- 
tively analyzed. Results from these tests showed an approximate 
1.5% relative variation in uranium concentration from the high to 
the low point. Successive pieces showed less than 1% relative 
difference. The 1-in. pieces have been canned and shipped to LASL 
for testing and will be returned with the Californium Shuffler. The 
remaining 1/4-in. slices have been sent to NBL and LASL for 
destructive analysis. 


21688 (HEDL-SA—1417) Handling system for nuclear fuel 
pellet inspection. Nyman, D.H.; McLemore, D.R.; Sturges, R.H. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Nov 1978. Contract EY-76-C-14-2170. 17p. (CONF-780622—77). 
Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

HEDL is developing automated fabrication equipment for 
fast reactor fuel. A major inspection operation in the process is the 
gaging of fuel pellets. A key element in the system has been the 
development of a handling system that reliably moves pellets at the 
rate of three per second without product damage or excessive 
equipment wear. 


21689 (HEDL-SA—1523-FP) LMFBR plutonium fuel develop- 
ment and fabrication. Heer, W.F. (Babcock and Wilcox Co., Apollo, 
PA (USA). Nuclear Materials Div.). 1978. Contract EY-76-C-14- 
2170. 8p. (CONF-781004—8). Dep. NTIS, PC A02/MF AO1. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

The history, development, and fabrication of Fast Flux Test 
Reactor driver fuel pins at the Babcock and Wilcox Company's 
Parks Township Fabrication Facility in Western Pennsylvania are 
summarized. The basic process steps are described with emphasis 
placed on the development efforts which led to the specific produc- 
tion practices used today. Typical conventional production equip- 
ment is shown to highlight the standardization which has taken 
place. Years of continuous production operation have enabled test- 
ing and refinement of techniques and equipment systems to the 
extent that manufacture of LMFBR fuel is now performed routinely 
within the constraints of all regulatory safety and safeguards criteria, 
including ALARA (As Low As Reasonably Achievable) control 
philosophy. 


21690 (HEDL-SA—1548-S) Pellet presses for remote fuel fabri- 
cation. Densley, P.J. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 5p. 
(CONF-781105—91). Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 
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Two types of mechanical presses are being tested from the 
remote operation and remote maintenance aspects. Results will be 
used to recommend the type of press and design considerations 
required for operation in a remotely operated and maintained proc- 
ess line. 


21691 (HEDL-SA—1565-FP) Sintering furnace for remote fuel 
fabrication. Bowen, W.W. (Hanford Engineering Development Lab., 

Richland, WA (USA)). Oct 1978. Contract EY-76-C-14-2170. lip. 
(CONF-781105—93). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

Component testing and evaluation of a chemical vapor depo- 
sition Re/W muffle has been initiated. Hydrogen permeation testing 
and thermal cycling behavior will be evaluated. Fabrication of 
prototype 10-12 Kg furnace is scheduled for completion late in 1979, 
at which time testing of the system will be initiated. 


21692 (HEDL-SA—1569) Evaluation of new compaction sys- 
tems for high radiation fuel fabrication. Densley, P.J. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-14-2170. 32p. (CONF-7810143—2). Dep. NTIS, 
PC A03/MF AOl. 

From 31. pacific coast meeting of American Ceramic Society; 
San Diego, CA, USA (25 Oct 1978). 

Two remotely operated automated pressing systems are being 
evaluated: a sliding anvil press, and a rotary press. 18 figures. (DLC) 


21693 (ORNL/TM—6589) HTGR Fuel Recycle Development 
Program (189a OHO45), Fuel refabrication, Task 500. Rate-control- 
ling factors in the carbothermic preparation of UO.—UC,—C micros- 
pheres . Stinton, D.P.; Tiegs, S.M.; Lackey, W.J.; Lindemer, T.B. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 21p. Dep. NTIS, PC A02/MF AO1. 

Rate controlling factors in the conversion of UO. + C 
microspheres to UC, + C were investigated using a 13-cm-dia 
fluidized bed furnace. X-ray diffraction, ion microprobe, and micros- 
tructural examination revealed that the conversion of UO2 to UC, 
began at the surface of the microsphere and progressed toward the 
central unreacted core. Kinetic models for solid state reactions in 
spheres were evaluated by using quantitative mass spectrometric 
data on the rae of evolution of carbon monoxide during conversion. 
This analysis revealed that the rate of conversion was controlled by 
reaction at the outer surface of the microsphere. Also, decreased 
partial pressures of carbon monoxide were found to accelerate the 
rate of reaction. 


21694 (ORNL/TM—6631) Distribution of iron during full load- 
ing of amberlite IRC-72 resin with uranium from nitrate solutions at 
30°C. Shaffer, J.H.; Greene, C.W. (Oak Ridge National Lab., TN 
(USA)). Jan 1979. Contract W-7405-ENG-36. 26p. Dep. NTIS, PC 
A03/MF AOl1. 

The integrity of resin-based fuel kernels used in the fabrica- 
tion of fuel elements for a high-temperature gas-cooled reactor will 
depend, in part, on the concentration of iron incorporated in the 
resin particles during their loading with uranium. Consequently, 
assessment of chemical specifications for iron as an impurity in 
uranyl nitrate solution should be based on its distribution during the 
resin loading operation. For this purpose, the behavior of iron, as an 
impurity in urany] nitrate solutions, was investigated under equilibri- 
um conditions at 30°C during full loading of Amberlite IRC-72 
cation exchange reaction were derived from calculations based on 
complex coordination of ferric ion with the resin over the nitrate ion 
concentration range of ~ 0.5 to2 N 


21695 (UCRL—13916(Pt.1)(Add.)) Material control in nuclear 
fuel fabrication facilities. Addendum to Part I: fuel descriptions and 
fabrication processes. Borgonovi, G.M.; McCartin, T.J.; Miller, C.L.,; 
Nguyen, T. (Science Applications, Inc., McLean, VA (USA)). Oct 
1978. Contract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF 
AOl. 

The addendum contains additional information on existing 
and planned nuclear fuel fabrication facilities in the world, and 
descriptions of a selected number of facilities including a conceptual 
facility which replaces the one initially presented and has been used 
as a basis for the discussions of material accountability and control. 8 
figures, 4 tables. 


21696 (UCRL—13916(Pt.2)) Material control in nuclear fuel 
fabrication facilities. Part II. Accountability, instrumentation and 
measurement techniques in fuel fabrication facilities. Borgonovi, 
M.; McCartin, T.J.; McDaniel, T.; Miller, C.L.; Nguyen, T. 
(Science Applications, Inc., McLean, VA (USA)). 1978. Contract 
W-7405-ENG-48. 66p. Dep. NTIS, PC A04/MF AO. 

This report describes the measurement techniques, the instru- 
mentation, and the procedures used in accountability and control of 
nuclear materials, as they apply to fuel fabrication facilities. A 
general discussion is given of instrumentation and measurement 
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techniques which are presently used being considered for fuel fabri- 
cation facilities. Those aspects which are most significant from the 
point of view of satisfying regulatory constraints have been empha- 
sized. Sensors and measurement devices have been discussed, togeth- 
er with their interfacing into a computerized system designed to 
permit real-time data collection and analysis. Estimates of accuracy 
and precision of measurement techniques have been given, and, 
where applicable, estimates of associated costs have been presented. 
A general description of material control and accounting is also 
included. In this section, the general principles of nuclear material 
accounting have been reviewed first (closure of material balance). 
After a discussion of the most current techniques used to calculate 
the limit of error on inventory difference, a number of advanced 
statistical techniques are reviewed. The rest of the section deals with 
some regulatory aspects of data collection and analysis, for account- 
ability purposes, and with the overall effectiveness of accountability 
in detecting diversion attem — in fuel fabrication facilities. A specif- 
ic example of application of the accountability methods to a model 


fuel fabrication facility is given. The effect of random and systematic 
errors on the total material uncertainty has been discussed, together 
with the effect on uncertainty of the length of the accounting period. 


21697 (RFP-Trans—263) Process for the fabrication of uranium 
oxide as well as products conforming to those obtained by the present 
process or similar process. [nd]. Translation of French Patent No. 
1,567,033. 7p. Dep. NTIS, PC A02/MF AO1. 

A process is given for the fabrication of UO. powder from 
ammonium uranyl carbonate (AUC) or ammonium diuranate 
(ADU). The precipitated products are fed into a hot spinning bed, 
with an atmosphere of steam and hydrogen, which transforms the 
starting products directly into UOz, thus making it possible to obtain 

O2 which is sinterable without special precautions. The transforma- 
tion is carried out in a spinning bed, which is broken up well above 
the spinning point, so that extremely rapid mixing is obtained. The 
UO, is stabilized by controlled oxidation by means of air. The 
continuous reaction is carried out in three successive spinning reac- 
tors, where decomposition and reduction take place in the first 
reactor, subsequent pyrohydrolysis in the second reactor and stabili- 
zation in the third reactor, the temperature in each case being 
between 500 and 600°C. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 21733, 21757, 21833, 21834, 
21841, 21845, 21850, 21860, 21868, 21869, 21871, 22953, 23460, 
23462, 24079, 24129, 24130, 24230, 24233, 24234, 24311 


21698 (ANL-K—78-4190-3) Final report, Task 3: possible uses 
of the Nuclear Fuel Services, Inc. reprocessing plant at West Valley, 
New York. (Johnson (E.R.) Associates, Inc., Vienna, VA (USA)). 14 
Jun 1978. Contract W-31-109-ENG-38. 75p. Dep. NTIS, PC A04/ 
MF AOl. 

The West Valley Plant could readily be used for work on 
reprocessing of alternative fuels, spiking, coprocessing (including 
CIVEX), waste solidification, and the recovery of radioactive gases. 
The plant could be easily modified for any scale between small-scale 
experimental work to production-scale demonstration, invo!ving vir- 
tually any combination of fissile/fertile fuel materials that might be 
used in the future. The use of this plant for the contemplated 
experimental work would involve lower capital costs than the use of 
other facilities at DOE sites, except possibly for spiking of recovered 
products; the operating costs would be no greater than at other sites. 
The work on reprocessing of alternative fuels and coprocessing 
could commence within about one year; on recovery of radioactive 
gases, in 3 to 5 years; on spiking, in 4 years; and on waste solidifica- 
tion demonstration, in about 5 years. The contemplated work could 
be begun at this plant at least as early as at Barnwell, although work 
on spiking of recovered products could probably be started in 
existing hot cells earlier than at West Valley. (DLC) 


21699 (CONF-781169—2) Vibration analysis method for detec- 
tion of abnormal movement of material in a rotary dissolver. Smith, 
C.M.; Fry, D.N. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA). Dept. of Nuclear Engineering). Nov 1978. 
Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AOI. 

From Mechanical failures prevention group symposium; San 
Antonio, TX, USA (28 Nov 1978). 

Vibration signals generated by the movement of simulated 
nuclear fuel material through a three-stage, continuous, rotary dis- 
solver were frequency analyzed to determine whether these signals 
contained characteristic signal patterns that would identify each of 
five phases of operation in the dissolver and, thus, would indicate the 
proper movement of material through the dissolver. This character- 
ization of the signals is the first step in the development of a system 
for monitoring the flow of material through a dissolver to be 
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developed for reprocessing spent nuclear fuel. Vibration signals from 
accelerometers mounted on the dissolver roller supports were ana- 
lyzed in a bandwidth from 0 to 10 kHz. The analysis established that 
(1) all five phases of dissolver operation can be characterized by 
vibration signatures; (2) four of the five phases of operation can be 
readily and directly identified by a characteristic vibration signature 
during continuous, prototypic operation; (3) the transfer of material 
from the inlet to the dissolution stage can be indirectly monitored by 
one of the other four vibration signatures (the mixing signature) 
during prototypic operation; (4) a simulated blockage between the 
dissolution and exit stages can be detected by changes in one or more 
characteristic vibration signatures; and (5) a simulated blockage of 
the exit chute cannot be detected. 


21700 (DP-MS—78-61) Chemical aspects of alternate fuel cycles. 
Hyder, M.L. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
15p. Dep. NTIS, PC A02/MF AOl1. 

This paper focuses on the chemical difficulties involved in the 
alternative fs el cycles which are being considered to deal with the 
Pu diversion problem. The fuel cycles include diversion resistant 
U—Pu cycles (coprocessing, Civex, spiking) and the Th—***U 
cycle. (DLC) 


21701 (ICP—1174) Methods evaluation and development for the 
monitoring of technetium-99 and selenium-79 in nuclear fuel reprocess- 
ing and waste solidification facility off-gas. Fernandez, S.J.; Girton, 
R.C. (Idaho National Engineering Lab., Idaho Falls (USA)). Nov 
1978. Contract EY-76-C-07-1540. 33p. Dep. NTIS, PC A03/MF 
AOl. 

The feasibility of continuously monitoring gaseous techne- 
tium-99 and selenium-79 emitted from nuclear fuel reprocessing 
plants was examined. A continuous monitor for technetium-99 was 
designed based upon on-line chemical separation — differential 
volatility from acid media. The investigated detectors for selenium- 
79 were not sufficiently sensitive so an alternative time-integrated 
sampling technique using silver zeolite as a collection media was 
developed. The chemical separation procedure was compatible with 
liquid scintillation counting and allowed the simultaneous determina- 
tion of selenium, technetium, and iodine. Demonstration of the time- 
integrated sampling technique at the Idaho Chemical Processing 
Plant (ICPP) produced satisfactory results. 


21702 (ORNL/TM—6466) Detection of hydrogen buildup in 
initially pure nonhydrogenous liquids. McNeany, S.R.; Jenkins, J.D. 
(Oak Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 26p. Dep. NTIS, PC A03/MF AOl1. 

A technique for monitoring hydrogen buildup in initially pure 
nonhydrogenous liquids is described in this report. The detection 
method is based upon the neutron-moderating properties of hydro- 
gen. The analysis leading to the selection and design of a hydrogen- 
monitoring device is described. An experimental mockup of the 
device was then constructed and tested for hydrogen sensitivity. A 
hot cell was used for these tests. A device proved capable of 
measuring hydrogen concentrations in the range of 0 to 13.0 x 10?’ 
atoms/m’*, with an accuracy of about 1.0 x 10?’ atoms/m®. A typical 
measurement can be made in 3 to 5 min. The experimental results 
confirmed the sensitivities predicted by the analysis and demonstrat- 
ed that such a device would be practical for hydrogen concentration 
—— for criticality control in an HTGR fuel refabrication 
plant. 


21703 (ORNL/TM—6577) Advanced Fuel Recycle Program. 
Progress report, July 1—September 30, 1978. Unger, W.E. (comp.) . 
(Oak Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 113p. AT. 

This quarterly progress report on the Fuel Recycle Program 
covers the ongoing development program aimed at providing the 
technology for production-scale advanced fuels recyle. The continu- 
ing basic laboratory and hot-cell stuides, engineering research, and 
component equipment development activities are in support of a 
cold Integrated Equipment Test scheduled for 1981 and a current 
conceptual design of a Hot Experimental Facility planned for oper- 
ation in the early 1990's. 


21704 (ORNL/TM—6613) Distribution of thorium during full 
loading of carboxylic acid cation exchange resins with uranium from 
nitrate solutions at 30 and 40°C. Shaffer, J.H.; Greene, C.W. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 35p. Dep. NTIS, PC A03/MF AO. 

The recycle of **°U for the refabrication of fuel elements for 
a high-temperature gas-cooled reactor will require an assessment of 
chemical specifications for impurities in the uranyl nitrate product 
stream from the fuel reprocessing facility. The behavior of thorium, 
as an impurity in this simulated process stream, was investigated 
under equilibrium conditions during full loading of carboxylic acid 
cation exchange resins with uranium. Mathematical correlations of 
the data indicate a complex metathetical reaction for thorium distri- 
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bution between the two phases. Activity coefficient ratios for thor- 
ium distribution were calculated by a simple empirical relationship 
with thorium concentrations in the aqueous phase over the nitrate 
ion concentration range of ~ 0.2 to 2.0 N. Estimates of thorium 
behavior and its separation from uranium can be calculated from 
these values and derived constants for the reaction system. In all 
tests, thorium was preferentially absorbed on the resin with separa- 
tion factors, relative to uranium concentrations, greater than unity. 


21705 (ORNL/TM—6635) Voloxidation of the UO, axial blan- 
kets from irradiated (U,Pu)O, fuel rods. Goode, J.H.; Stacy, R.G. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 30p. AT. 

Oxidation of sheared fuel rods in air at 480 and 600°C 
released 99.8% of the tritium contained in the UO: axial blankets of 
highly irradiated (U,Pu)O2 fuel rods. In one experiment, as much as 
20% of the tritium in the blanket was released during heatup to 
600°C. The treatments also volatilized up to 22% of the “*C, 28% of 
the Kr, and 7% of the '*°I from the UO2. Less than 0.1% of the 
1°6Ru was found outside the voloxidizer chamber. However, up to 
0.5% of the '* 185 136 187Cs in the UO. was found in the off-gas 
system after voloxidation at 600°C, while only ~ 0.2% of the 
cesium was released at 480°C. The voloxidation apparently had little 
effect on the solubility of the uranium or plutonium in HNOs. The 
results of these experiments suggest that the hot-cell voloxidation 
tests should be conducted with mixtures of the (U,Pu)O2 core and 
the UO, blanket since such a mixture would be equivalent to 
shearing a complete fuel rod. The UO: in the axial blanket of these 
rods contained 96 to 97% of the total tritium remaining in the fuel 
rod after irradiation. The suggested experiments could thus demon- 
strate whether more than 90% of the contained tritium in the 
mixture would be released by voloxidation at a temperature lower 
than that required for the mixed-oxide core alone. 7 figures, 10 
tables. 


21706 (PB—281904) Construction management problems have 
delayed completion of the new plutonium facilities at Rocky Flats, 
Colorado. (General Accounting Office, Washington, DC (USA). 
Procurement and Systems Acquisition Div.). 2 Jun 1978. 25p. 
(PSAD—78-90). NTIS PC A02/MF AO1. 

The Department of Energy plutonium recovery and waste 
treatment facility project at Rocky Flats has experienced a $47 
million cost growth and a 1 1/2 year schedule delay. However, the 
Albuquerque Operations Office has adopted corrective measures to 
improve construction management procedures which led to the cost 
increases and schedule delays. GAO recommends that the Secretary 
of Energy assure that the Albuquerque Operations Office imple- 
ments its corrective action to improve construction management, 
and that it consider using construction management firms to assist in 
future projects if inhouse capabilities are inadequate. 


21707 (PNL—2832) Proliferation resistance design of a plutoni- 
um cycle (Proliferation Resistance Engineering Program: PREP). 
Sorenson, R.J.; Roberts, F.P.; Clark, R.G. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). 19 Jan 1979. Contract EY-76-C- 
06-1830. 249p. Dep. NTIS, PC Al1/MF AOl1. 

This document describes the proliferation resistance engineer- 
ing concepts developed to counter the threat of proliferation of 
nuclear weapons in an International Fuel Service Center (IFSC). 
The basic elements of an International Fuel Service Center are 
described. Possible methods for resisting proliferation such as proc- 
essing alternatives, close-coupling of facilities, process equipment 
layout, maintenance philosophy, process control, and process moni- 
toring are discussed. Political and institutional issues in providing 
proliferation resistance for an International Fuel Service Center are 
analyzed. The conclusions drawn are (1) use-denial can provide time 
for international response in the event of a host nation takeover. 
Passive use-denial is more acceptable than active use-denial, and 
acceptability of active-denial concepts is highly dependent on sover- 
eignty, energy dependence and economic considerations; (2) multi- 
national presence can enhance proliferation resistance; and (3) use- 
denial must be nonprejudicial with balanced interests for govern- 
ments and/or private corporations being served. Comparisons be- 
tween an IFSC as a national facility, an IFSC with minimum 
multinational effect, and an IFSC with maximum multinational effect 
show incremental design costs to be less than 2% of total cost of the 
baseline non-PRE concept facility. The total equipment acquisition 
cost increment is estimated to be less than 2% of total baseline 
facility costs. Personnel costs are estimated to increase by less than 
10% due to maximum international presence. 46 figures, 9 tables. 


21708 (RHO-LD—S54) Study of the characteristics of fuel repro- 
cessing plants. Wilson, G.W. (Atomics International Div., Richland, 
WA (USA). Rockwell Hanford Operations). Sep 1978. Contract EY- 
76-C-06-1830;EY-77-C-06-1030. 39p. Dep. NTIS, PC A03/MF AOI. 

Objective is to present a survey study of the physical charac- 
teristics of fuel reprocessing plants. Specific building construction 
features are identified for study of their impact on decommissioning 
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requirements. Plants used in this characterization include: Hanford 
B, T and U plants; Redox plant; Purex plant; Savannah F and H 
plants; Nuclear Fuel Service plant; AGNS plant; and Exxon pro- 
posed plant. The features identified include process cells, intercell 
piping, contaminated ventilation system, support facilities and waste 
handling. 16 figures. 


21709 (SRO—0947-M-1) Study of advanced professional educa- 
tional requirements relative to nuclear fuel cycle engineering in indus- 
try and government. Third quarterly report, April 1, 1978—June 30, 
1978. Jur, T.A. (South Carolina Univ., Columbia (USA)). Aug 1978. 
Contract EY-76-S-09-0947. 37p. Dep. NTIS, PC A03/MF AOl. 

The educational needs of engineers and scientists working in 
nuclear related industry in the southeastern United States were 
investigated. The results are expected to form the basis for imple- 
menting a program to meet these educational needs. The project 
runs the duration of FY78, and this report covers the third quarter of 
operations, April through June, 1978. During the past quarter, that 
phase of the project concerning the needs analysis survey is now 
complete. A list of subject areas has been compiled based on the 
results of the survey. Work is now in process to develop a course 
description relative to each subject. These descriptions are to include 
level, depth, content, prerequisite information, makeup of the audi- 
ence, learning resources, and suggested delivery format. Samples are 
given of course descriptions which have already been prepared. 


21710 (SRO—0949-M2) Study of advanced professional educa- 
tional requirements relative to nuclear fuel cycle engineering in indus- 
try and government. Final report. Jur, T.A.; Huhns, M.N.; Keating, 
D.A.; Orloff, D.1.; Rhodes, C.A.; Stanford, T.G.; Stephens, L.M.; 
Tatterson, G.B.; Van Brunt, V. (South Carolina Univ., Columbia 
(USA). Coll. of Engineering). Dec 1978. Contract EY-76-S-09-0947. 
164p. Dep. NTIS, PC A08/MF AOl1. 

An assessment was conducted of educational needs among 
engineers working in nuclear fuel cycle-related areas, focusing on 
the nuclear industry in the Southeast. Educational needs addressed 
were those at the post-baccalaureate professional level. As a result of 
the study, a list of subject areas has been compiled as best represent- 
ing the current content of an educational program. In addition to 
identifying subject areas, a set of course descriptions and reference 
materials has been developed around each subject. Each course 
description contains information regarding objectives, anticipated 
audience, and prerequisites and offers a suggested course outline. An 
initial modest program of implementation is recommended which 
would continue to concentrate on the Southeast as a target area. 


21711 (TID—28905-2) Western New York Nuclear Service 
Center Study. Volume 2 (of 2 volumes). Companion report. (Depart- 
ment of Energy, Washington, DC (USA). Office of Nuclear Waste 
Management). 1978. Contract W-31-109-ENG-38. 460p. Dep. NTIS, 
PC A20/MF AOl. 

Chapters are devoted to description of the site, description 
and status of facilities, technical options for decommissioning and 
waste disposal, continued use of Western New York Nuclear Service 
Center, environmental impacts of the options, and institutional as- 
pects. (LK) 


21712 (UCRL—52616) Nondestructive, energy-dispersive x-ray 
fluorescence analysis of product-stream concentrations from repro- 
cessed LWR fuels. Camp, D.C.; Ruhter, W.D.; Benjamin, S. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Jan 
1979. Contract W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF 
AOl. 

Energy-dispersive x-ray fluorescence analysis can be used for 
quantitative on-line monitoring of the product concentrations in 
single- or dual-element process streams in a reprocessing plant. The 
122-keV gamma ray from *’Co is used to excite the K x-rays of 
uranium and/or plutonium in nitric acid solution streams. A colli- 
mated HPGe detector is used to measure the excited x-ray intensi- 
ties. Net solution radioactivity may be measured by eclipsing the 
exciting radiation, or by measuring it simultaneously with a second 
detector. The technique is nondestructive and noninvasive, and is 
easily adapted directly to pipes containing the solution of interest. 
The dynamic range of the technique extends from below 1 to 500 g/ 
1. Measurement times depend on concentration, but better than 1% 
counting statistics can be obtained in 100 s for 400 g/l concentra- 
tions, and in 1000 s for as little as 10 g/l. Calibration accuracies of 
0.3% or better over the entire dynamic range can be achieved easily 
using carefully prepared standards. Computer-based analysis equip- 
ment allows concentration changes in flowing streams to be dynami- 
cally monitored. Changes in acid normality of the stream will affect 
the concentration determined, hence it must also be determined by 
measuring the intensity of a transmitted °’Co beam. The computer/ 
disk-based pulse-height analysis system allows all necessary calcula- 
tions to be done on-line. Experimental requirements for an in-plant 
installation or a test and evaluation are discussed. 
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21713 (BNWL-tr—336) Technology of reprocessing 

fuel. Sauteron, J.; Bourgeois, M.; Couture, J.; Roblin, P. (interna- 
tional Atomic Energy Agency, Vienna (Austria). Jul 1978. Transla- 
tion of IAEA-CN—36/567. (CONF-770505—28). 20p. Dep. NTIS, 
PC A02/MF AOI. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The results of CEA studies indicate that the aqueous proce- 
dure can be applied to fast-reactor fuels, as witnessed by seven years’ 
operation of the AT1 facility, which handles fuel from Rapsodie. 
Nevertheless, considerable work remains to be accomplished, espe- 
cially in the technological and chemical engineering fields, before 
the requirements and capacities of future plants (which will be on a 
far larger and altogether different scale) can be met. The dryway 
procedure is still only at the general laboratory stage, but its per- 
formance is promising and its potential advantages are very appre- 
ciable. While the program has been temporarily tabled, work may 
soon be resumed. Industrial use of the dryway procedure when fast 
reactors have been fully developed is by no means out of the 
question. 


21714 Comparative evaluation of nuclear fuel reprocessing tech- 
niques for advanced fuel cycle concepts. Selvaduray, G.S. Stanford, 
CA; Stanford Univ. (1978). 321p. University Microfilms Order No. 
7814205. 

Thesis (Ph. D.). 

A methodology has been developed to compare the perform- 
ance of spent nuclear fuel reprocessing techniques for advanced fuel 
cycle applications. The fourteen processes studied were the Airox, 
Electrochemical, Halide Volatility, Hydride, lon-Exchange, Photo- 
chemical, Mg Extraction of Pu, Melt Refining, Tin—Nitride, Purex, 
Redox, Salt Transport, Thorex and Zincal (Pyrozinc). The impor- 
tance of the parameters, called the ranking, was determined by 
means of a survey mailed out to knowledgeable people. Compact 
pyroprocesses generally rated very highly. The Tin—Nitride process 
in particular had the highest performance factor constantly. Other 
processes that had consistently high ratings were Melt Refining and 
Zincal. Aqueous processes like the Redox, Purex, Thorex and Pho- 
tochemical Separations performed poorly. The performance factors 
calculated have been applied to projected reprocessing demands for 
the year 2000 A.D. Based on the projected reactor types in use, and 
their fuel types, the two most suitable are recommended. 


21715 Experience with soluble neutron poisons for criticality 
control at ICPP. Wilson, R.E.; Mortimer, S.R. (Allied Chemical 
Corp., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 30: 264-26€5(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21716 Use of gadolinium nitrate for criticality control during fuel 
dissolution. Ashline, R.C.; Waltz, W.R. (Allied General Nuclear 
Services, Barnwell, SC). Trans. Am. Nucl. Soc.; 30: 265-266(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21717 Criticality control by gadolinium for U/Pu systems. Hein- 
icke, W.; Thomas, W. (Gesellschaft fuer Reaktorsicherheit, Garch- 
ing, Germany). Trans. Am. Nucl. Soc.; 30: 266-267(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21718 Proposed plans for the use of soluble nuclear absorbers at 
the Idaho Chemical Processing Plant. Lee, J.L. (Allied Chemical 
Corp., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 30: 267-268(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21719 Progress in the verification of reprocessing input analysis 
for nuclear material safeguards. Koch, L. (European Inst. for Tran- 
suranium Elements, Karlsruhe, Germany); Mainka, E. pp 73-81 of 
Nuclear safeguards analysis: nondestructive and analytical chemical 
techniques. Hakkila, E.A. (ed.). Washington, DC; American Chemi- 
cal Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

This paper describes the progress made recently at Karlsruhe 
to verify the reprocessing input by automatic direct analysis, by 
balancing pre- and post-irradiation amounts of fuel, or by the isotope 
correlation technique. 4 figures, 2 tables. 





2264 . ENERGY RESEARCH ABSTRACTS 


21720 Application of on-line alpha monitors to process streams in 
a nuclear fuel plant. Hofstetter, K.J.; Tucker, G.M.; 
Kemmerlin, R.P.; Gray, J.H.; Huff, G.A. (Allied-General Nuclear 
Services, Barnwell, SC). pp 124-143 of Nuclear safeguards analysis: 
nondestructive and analytical chemical techniques. Hakkila, E.A. 
(ed.). Washington, DC; American Chemical Society (1978). 
From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 
The On-Line Alpha Monitors (manufactured by Intelcom 

Rad Tech and patterned after the design used at the Hanford Purex 
Facility) (OLAM) have been subjected to a testing program to 
evaluate detector performance when exposed to acid solutions con- 
taining plutonium. The OLAMs are shown to be stable devices that 
can measure alpha activity in process streams containing fission 
products. A laboratory system was designed to circulate solutions 
through the OLAM with a capability for sampling test solutions. 
The response of the OLAM to plutonium solutions in the concentra- 
tion range of 10~* to 3 established the sensitivity, accuracy, 
reliability, long term stability, and useful concentration range for 
typical low burn-up light water reactor grade plutonium with specif- 
ic alpha activity of 2.0 x 10"! dpm/gm. A linear detector response to 

lutonium concentration was observed from 10‘ to 10° dpm/ml in 

-6M HNOs solutions. Plutonium concentration of these test solu- 
tions was determined by alpha spectrometry. The ability of the 
monitor to discriminate between alpha and beta activity has been 
determined by adding ®Sr to the plutonium solutions. A discrimina- 
tion factor of 10* beta events per alpha event can be obtained with 
the OLAM. Interferences from uranium in the solutions will be 
discussed along with detector decontamination procedures. 12 fig- 
ures, 2 tables. 


21721 Radiation exposure pathways of primary importance to 
nuclear facility decommissioning planners. Watson, E.C.; Kennedy, 
W.E. Jr.; Hoenes, G.R.; McPherson, R.B.; Sandusky, W.F. (Battelle 
Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 30: 605- 
607(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21722 Economic feasibility study of regional centers for nuclear 
fuel reprocessing in the developing countries. Bakeshloo, A.A. Colum- 
bia, MO; Univ. of Missouri (1977). 340p. University Microfilms 
Order No. 7814101. 

Thesis (Ph. D.). 

The fuel cycle costs for the following three different econom- 
ic alternatives were studied: (1) Reprocessing in an industrialized 
country (such as the U.S.); (2) Reprocessing in the individual devel- 
oping country; (3) Reprocessing in a regional center. The nuclear 
fuel cycle cost for the “Throw-away” fuel cycle was evaluated. 
Among the six regions which were considered in this study, region 
one (South America roan a Mexico) was selected for the econom- 
ic analysis of the nuclear fuel cycle for the above three alternatives. 
For evaluation of the cases where the fuel is reprocessed in a 
regional center or in an individual developing country, a unit repro- 
cessing cost equation was developed. An economic evaluation was 
developed to estimate the least expensive method for transporting 
radioactive nuclear material by either leased or purchased shipping 
casks. The necessary equations were also developed for estimating 
plutonium transportation and the safeguard costs. On the basis of 
nuclear material and services requirements and unit costs for each 
component, the levelized nuclear fuel cycle costs for each alternative 
were estimated. Finally, by a comparison of cost, among these three 
alternatives plus the “Throw-away” case,it was found that it is not at 
all economical to build individual reprocessing plants inside the 
developing countries in region one. However, it also was found that 
the economic advantage of a pene center with respect to the first 
alternative is less than a 4% difference between their total fuel cycle 
costs. It is concluded that there is no great economic advantage in 
any developing countries to seek to process their fuel in one of the 
advanced countries. Construction of regional reprocessing centers is 
an economically viable concept. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 21740, 21747, 21819, 21825, 
21849, 21855, 24237, 24238 


21723 (ANL-K—78-3769-1) Utilization of the NFS West Valley 
Installation for spent fuel storage. MacDonald, R.W. (ETA Engi- 
—s Inc., Westmont, IL (USA)). Apr 1978. Contract W-31-109- 


ENG-38. 36p. Dep. NTIS, PC A03/MF AO]. 

Several thousand MT of capacity of AFR storage will be 
a in the 1980's. The pool at NFS has capacity for an addition- 
al 60 MT of BWR fuel or 150 MT of PWR assemblies. Zircaloy-clad 
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LWR fuel can be stored in pools for up to 100 years. Environmental 
effects are discussed. Expansion of the pool capacity for as much as 
1000 MT more, either by using more compact storage racks cr 
constructing a new pool or an independent pool, is considered. Some 
indication of the environmental impacts of expanded fuel storage 
capacity at West Valley is offered by experience at Barnwell. (DLC) 


21724 (BAW—1484-2) Critical experiments supporting close 
proximity water storage of power reactor fuel. Technical progress 
report, January 1, 1978—March 31, 1978. Baldwin, M.N.; Hoovler, 
G.S. (Babcock and Wilcox Co., Lynchburg, VA (USA)). Jul 1978. 
Contract EY-77-C-09-1001. 27p. Dep. NTIS, PC A03/MF AOl1. 

Experimental measurements are being conducted on critical 
configurations of clusters of fuel rods mocking up LWR-type fuel 
elements in close proximity water storage. Results will serve to 
benchmark the computer codes used in the design of nuclear power 
reactor fuel storage racks. 


21725 (ICP—1176) Iodine—hydrogen peroxide as a disinfectant 
for fuel storage basin water. Rhodes, D.W.; Barnes, V.H. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Dec 1978. Contract 
EY-76-C-07-1540. 16p. Dep. NTIS, PC A02/MF AO1. 

Iodine has been used effectively to maintain a large volume of 
water (5.7 x 10®L) essentially free of bacteria (< 10 microorganisms/ 
mL) at the Idaho Chemical Processing Plant. The water, contained 
in a large concrete basin, is used for storing nuclear fuels, and a low 
bacteria population is essential to provide good water clarity for 
handling the fuel. Test results are presented to show the concentra- 
tion of residual iodine in the water vs time, the effect of pH, and the 
measured bacteria population. 


21726 (NUREG/CR—0428) Review of criteria for packaging 
plutonium for transport by air. (National Academy of Sciences, 
Washington, DC (USA)). 1978. 85p. NTIS, PC A0OS5/MF AOl. 

The committee is confident that the qualification criteria 
described or referenced in this report will result in a packaged 
container that will not rupture in the crash and explosion of a high- 
flying aircraft. Each of the engineering tests called for in the 
qualification criteria is at or near the extreme limit for the particular 
type of abuse it simulates. By conducting the tests sequentially a 
single package is subjected to a substantial amount of stress and 
damage. An actual crash of an aircraft is not likely to subject the 
package to a similar or greater amount of damage than the sequential 
tests prescribed by the commission's qualification criteria. 


21727 (ORNL—5407/R1) Safety analysis report for packaging 
(SARP) of the Oak Ridge National Laboratory Foamglas Shipping 
Container. Klima, B.B.; Shappert, L.B.; Seagren, R.D.; Box, W.D. 
(Oak Ridge National Lab., (USA)). Jan 1979. Contract W-7405- 
ENG-26. 102p. Dep. NTIS, PC A06/MF AO1. 

An analytical evaluation of the ORNL Foamglas Shipping 
Container was made to demonstrate its compliance with the regula- 
tions governing offsite radioactive material shipping packages. The 
evaluation encompassed five primary categories: structural integrity, 
thermal resistance, radiation shielding, nuclear criticality safety, and 
quality assurance. The results of the evaluation show that the con- 
tainer complies with the applicable regulations. 


21728 (PNL—2588) Assessment of the risk of transporting spent 
nuclear fuel by truck. Elder, H.K. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Nov 1978. Contract EY-76-C-06-1830. 315p. 
Dep. NTIS, PC A1l4/MF AO1. 

The assessment includes the risks from release of spent fuel 
materials and radioactive cask cavity cooling water due to transpor- 
tation accidents. The contribution to the risk of package misclosure 
and degradation during normal transport was also considered. The 
results of the risk assessment have been related to a time in the mid- 
1980's, when it is projected that nuclear plants with an electrical 
generating capacity of 100 GW will be operating in the U.S. For 
shipments from reactors to interim storage facilities, it is estimated 
that a truck carrying spent fuel will be involved in an accident that 
would not be severe enough to result in a release of spent fuel 
material about once in 1.1 years. It was estimated that an accident 
that could result in a small release of radioactive material (primarily 
contaminated cooling water) would occur once in about 40 years. 
The frequency of an accident resulting in one or more latent cancer 
fatalities from release of radioactive materials during a truck ship- 
ment of spent fuel to interim storage was estimated to be once in 
41,000 years. No accidents were found that would result in acute 
fatalities from reieases of radioactive material. The risk for spent fuel 
shipments from reactors to reprocessing plants was found to be 
about 20% less than the risk for shipments to interim storage. 
Although the average shipment distance for the reprocessing case is 
larger, the risk is somewhat lower because the shipping routes, on 
average, are through less populated sections of the country. The 
total risk from transporting 180-day cooled spent fuel by truck in the 
reference year is 4.5 x 10~° fatalities. An individual in the population 
at risk would have one chance in 6 x 10" of suffering a latent cancer 
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fatality from a release of radioactive material from a truck carrying 
spent fuel in the reference year. (DLC) 


21729 (SAND—78-1211C) Environmental effects of transporting 
radioactive materials in nuclear waste management systems. Pope, 
R.B.; Yoshimura, H.R.; McClure, J.D.; Huerta, M. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 21p. 
(CONF-781110—11). Dep. NTIS, PC A02/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

This paper discusses the environmental effects of radioactive 
materials transportation. The systems used or being designed for use 
in spent fuel and waste transportation are described. Accident rate 
and severity data are used to quantify risk. A test program in which 
subscale and full scale transportation systems were exposed to acci- 
dent environments far in excess of those used in package design is 
used to relate package damage to accident severity levels. Analytica! 
results and subscale and full scale test results are correlated to 
demonstrate that computational methods or scale modeling, or both, 
can be used to predict accident behavior of transportation systems. 
This work is used to show that the risks to the public from radioac- 
tive material transportation are low relative to other risks commonly 
accepted by the public. 


21730 Dose rate and criticality calculations for plutonium air 
transportable package (PAT-1). Schmidt, W.H. (Sandia Labs., Albu- 
querque, NM). Trans. Am. Nucl. Soc.; 30: 597-598(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21731 Container for the storage of spent radioactive fuel ele- 
ments, and method of production. Mollon, L.; Ball, K.R. (to Brooks 
and Perkins, Inc., Southfield, Mich. (USA)). German(FRG) Patent 
2,652,259/A/. 18 May 1977. 25p. (In German). 

A stainless-steel container for underwater storage of spent 
fuel elements is described. The container and the tubes are rectangu- 
lar; between the inner and the outer metal tubes, there is a space 
filled with boron carbide for neutron absorption. The production 
and geometrical configuration of the container is described in detail 
and with the aid of 26 subclaims. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 21729, 21837, 24132 


21732 (ANL-K—78-4190-1) Final report, Task 1: removal of 
waste from Nuclear Fuel Services, Inc. high level waste storage tanks. 
(Johnson (E.R.) Associates, Inc., Vienna, VA (USA)). 31 Mar 1978. 
Contract W-31-109-ENG-38. 63p. Dep. NTIS, PC A04/MF AOl1. 

The feasibility was evaluated of sluicing and chemical clean- 
ing of two high-level wastes from the West Valley tanks 8D2 and 
8D4. Costs were estimated. (DLC) 


21733 (ANL-K—78-4190-4) Final report, Task 4: options for on- 
site management of Nuclear Fuel Services, Inc. high level waste. 
(Johnson (E.R.) Associates, Inc., Vienna, VA (USA)). 26 May 1978. 
Contract W-31-109-ENG-38. 41p. Dep. NTIS, PC A03/MF AOI1. 

Two on-site management options for handling the NFS high- 
level waste were analyzed: in-tank cement solidification and perpet- 
ual tank storage of the liquid waste. The cost of converting the 8D4 
plus 8D2 waste to a cementitious solid, including mixing, grout 
preparation, and transfer to tank 8D1 would require $3,651,000; the 
cost of cooling the solidified solid for 15 years, plus the cost of filling 
the rest of the tank space and annulus with grout, plus the cost of 
minimum surveillance are $10,002,000. Modification of tank 8D2 
would be required; prior to transfer of the waste, tank 8D1 would 
also be modified for cooling of the grout mass. Estimated costs of 
perpetual tank storage (replacing the existing neutralized waste tank 
after 10 years, then transferring contents at 50-y intervals for 1000 y, 
with replacement of ventilation system and auxiliaries at 30-y inter- 
vals) would require a sinking fund of $11,039,000. The acidic 8D4 
waste would be transferred at 50-y intervals. The sinking fund 
requirements are sensitive to the difference between the interest rate 
and the escalation rate, and also to the time assumed from present to 
the first tank replacement. (DLC) 


21734 (CONF-781172—3) Bonding of metal oxides in sodium 
silicate glass. Lam, D.J.; Veal, B.W.; Chen, H.; Knapp, G.S. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
12p. Dep. NTIS, PC A02/MF AOl. 

From In-situ conference Materials Research Society; Boston, 
MA, USA (29 Nov 1978). 

X-ray photoelectron spectroscopy (XPS) and extended x-ray 
absorption fine structure (EXAFS) studies have been undertaken on 
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sodium disilicate glasses containing varying amounts of Fe2Os and 
UO. The XPS results enable one to distinguish the different bonding 
characteristics of iron and uranium in these glasses. A three dimen- 
sional model for the iron coordination in the sodium disilicate glass is 
inferred from the combined XPS and EXAFS results. 


21735 (CONF-781172—4) Leach rate characterization of solid 
radioactive waste forms. Flynn, K.F.; Barletta, R.E.; Jardine, L.J.; 
Steindler, M.J. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 1lp. Dep. NTIS, PC A02/MF AOl1. 

From In-situ conference Materials Research Society; Boston, 
MA, USA (29 Nov 1978). 

Leach rates were measured using distilled water on four types 
of waste forms: spray calcined waste mixed with silica and borosili- 
cate glass and sintered, the same pulverized, the same in a lead 
matrix, and waste glass containing U. Twenty isotopes ranging from 
22Na to *°°Np were measured using activation analysis. Leach rates 
were also measured for a variety of matrix materials (Zircaloy, Al, 
Pb, glass, PbsRE¢(SiO,)s), using one isotope each. 2 tables. (DLC) 


21736 (DOE/EV—0005/9) Formerly utilized MED/AEC sites 
remedial action program: radiological survey of the former GSA, 39th 
Street Warehouse, 1716 Pershing Road, Chicago, Illinois. Final report. 
(Argonne National Lab., IL (USA)). Jan 1979. Contract W-31-109- 
ENG-38. 33p. Dep. NTIS, PC A03/MF AO1. 

During the Manhattan Engineer District/Atomic Energy 
Commission (MED/AEC) Era, the building located at 1716 West 
Pershing Road, Chicago, Illinois, was used for storage of govern- 
ment materials. This building was referred to as the 39th Street 
Warehouse. Personnel involved with the facility recall that this 
building was used, at least in part, for storage of radioactive materi- 
als. Records indicate that some contaminated animal cages were 
stored outside behind the building. Records of survey performed in 
1949 indicate that contamination was found in the building, the yard, 
and on equipment remaining in the building. These records indicate 
that contaminated items were removed, but no records concerning 
the decontamination of the building could be found. Due to the 
uncertainty of the decontamination of the facility, a radiation survey 
of the building was undertaken from July 11 to July 14, 1977. The 
purpose of this survey was to determine if any detectable contamina- 
tion remains as a result of any MED/AEC occupancy. The survey 
results show that no radioactivity above background was detected 


throughout the Former GSA 39th Street Warehouse. Air sampling 
results indicate normal radon concentration levels. The results of the 
soil sample analysis show no elevated readings above the natural 
background levels present in the soil from this region. 


21737 (LA—7478-PR) Experimental studies of the degradation 
of RAD-wastes for the Sandia Laboratories Waste Isolation Pilot 
Project (WIPP). Progress report, April 1—June 30, 1978. Zerwekh, 
A.; Kosiewicz, S.; Barraclough, B. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 9p. Dep. NTIS, PC 
A02/MF AOl. 

This is the third quarterly report describing progress in an 
experimental program to determine the effects of radiolytic, thermal, 
and catalyzed pyrolytic degradation mechanisms on various forms of 
existing or proposed transuranic wastes. The low-pressure (1 atm, or 
1 x 10? kPa) experiments planned to date to investigate gas yields 
generated by radiolysis and thermal and catalytic degradation are in 
progress. There has been no measurable radiolytic gas evolution 
from any of the materials. However, some thermal degradation of 
paper at 70 and 100°C has occurred. An experiment involving 
radiolytic degradation of cellulose at WIPP lithostatic pressure (150 
atm, or 1.5 x 10* kPa) is in progress. 


21738 (NUREG/CR—0538) Waste management technical sup- 
port project: FY 78 end-of-year report. Heckman, R.A.; Donich, T.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 8 
Dec 1978. Contract W-7405-ENG-48. 140p. (UCRL—52547). Dep. 
NTIS, PC A07/MF AO1. 

This report covers the progress made during FY 78 in the 
various tasks of the Waste Management Technical Support Project 
which the Lawrence Livermore Laboratory is conducting for the 
Nuclear Regulatory Commission (NRC). The project's goal is to 
develop a technical base to be used by the NRC in developing 
regulations and regulatory guides for the disposal of radioactive 
waste in deep geologic repositories. The report covers primarily the 
ongoing work of Task I: Waste Form Performance and Task II: Site 
Suitability. Results from these and other tasks are summarized and 
referenced. All analyses and conclusions are preliminary and do not 
reflect NRC positions. 25 figures, 14 tables. 


21739 (ONWI—2) ONWI library reports list. (ONWI Library, 
Columbus, OH (USA)). 15 Sep 1978. Contract EY-76-C-06-1830. 
122p. Dep. NTIS, DC A06/MF AO1. 

This document is the first of a series listing the published 
reports on nuclear waste isolation held by the Library of the Office 
of Nuclear Waste Isolation (ONWI). It is divided into two parts: one 
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listing reports held by report number, and one listing them according 
to topic. (DLC) 


21740 (PNL—2826) Comparison of spent fuel management fee 
collection alternatives. White, M.K.; Engel, R.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). . 1979. Contract EY-76- 
C-06-1830. 52p. Dep. NTIS, PC A04/MF AO1. 

Five alternative methods for recovering the costs of spent 
fuel management were evaluated. These alternatives consist of col- 
lecting the fee for various components of spent fuel management 
cost (AFR basin storage, transportation from AFR basin to the 
repository, packaging, repository, R and D, and government over- 
head) at times ranging from generation of power to delivery of the 
spent fuel to the government. The five fee collection mechanisms 
were analyzed to determine how well they serve the interests of the 
public and the electricity ratepayer. (DLC 


21741 (RFP—2881) Vitrification of TRU wastes at Rocky Flats 
Plant. Williams, P.M.; Johnson, A.J.; Ledford, J.A. (Atomics Inter- 
national Div., Golden, CO (USA). Rocky Flats Plant). 1979. Con- 
tract EY-76-C-04-3533. 12p. (CONF-790204—2). Dep. NTIS, PC 
A02/MF AO. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

Immobilization of incinerator ash and various noncombustible 
TRU wastes was investigated. In three different research projects 
borosilicate glass proved to be the best candidate for TRU waste 
fixation. This glass has excellent chemical durability, long-term 
stability in the presence of radiation, and will withstand continuous 
temperatures up to 400°C without devitrification. In addition, wastes 

prepared in the form of glass will attain densities of approximately 

3500 kg/m (2.5 g/cc). The free forming method of producing glass 
buttons provides a very simple, consistent, low maintenance way of 
producing a final waste form for transporting and either retrievable 
or permanent storage for TRU waste. The vitrification process 
produces a durable glass from the low density ash generated by the 
fluidized bed incinerator process and provides volume and weight 
reductions that are superior to other fixation processes. This results 
in decreased transportation and storage costs. 


21742 (RHO-LD—238) Scintillation probe profiles 200 East Area 
crib monitoring wells. Additon, M.K.; Fecht, K.R.; Jones, T.L.; Last, 
G.V. (Atomics International Div., Richland, WA (USA). Rockwell 
Hanford Operations). Feb 1978. Contract EY-77-C-06-1030. 268p. 
Dep. NTIS, PC Al2/MF AOl. 

Scintillation probe profiles from 154 monitoring wells located 
in 200 East Area have been compiled for input into the Long Term 
Management of Low Level Waste Project's data base. A thallium 
activated sodium iodide scintillation system and the scintillation 
equipment and instrumentation used to log these monitoring wells 
are described. In addition, waste management applications of scintil- 
lation probe profiles are discussed including the determination of the 
distribution of gamma emitting radiocontaminants and the identifica- 
tion of stratigraphic units. Cross references for well number and 
associated crib facility designation are given in the appendices. 


21743 (TID—29335) Meeting of the panel on Savannah River 
Plant waste, Aiken, South Carolina: text of SRP presentations. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 17 Oct 1978. 46p. Dep. NTIS, PC A03/MF AOI. 

Three papers are included on waste management and moni- 
rs SRP. Separate papers were included for all three papers. 


21744 (TID—29335, pp 7-25) Nature and origin of Savannah 
River Plant wastes and current waste management practices. Sheldon, 
E.B. 17 Oct 1978. 

In Meeting of the panel on Savannah River Plant waste, 
Aiken, South Carolina: text of SRP presentations. 

SRP produces nuclear materials, primarily plutonium and 
tritium, for nuclear weapons. The major SRP facilities were built 
during 1950—1955. These facilities include three large operating 
nuclear reactors, a fuel and target fabrication plant, two chemical 
separations plants for the irradiated fuels and targets, a facility for 
processing and es tritium, and a heavy water production 
plant. Waste effluents from all plant operations are controlled to 
protect the health and safety of employees and the public. Major 
waste storage facilities are two tank farms for liquid waste storage in 
the two reprocessing areas and a burial ground for solid waste 
storage between these areas. 13 figures. 


21745 (TID—29335, pp 41-50) Alternatives for long-term man- 
agement of high-level liquid wastes at SRP. Topp, S.V. 17 Oct 1978. 
In Meeting of the panel on Savannah River Plant waste, 
Aiken, South Carolina: text of SRP presentations. 
This talk focuses on the high-level liquid wastes already on 
hand and to be generated from future operations at the Savannah 
River Plant. These wastes contain better than 99% of the long lived 
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fission product activity generated by plant operations. The talk 
covers the alternatives for long-term management of these wastes, 
and the research and development, design, and testing program that 
is aimed toward implementation of one of these alternatives. The 
twenty-three detailed long-term alternatives considered can be 
grouped into three major alternatives. 


21746 (TREE—1311) INEL transuranic storage cell penetration 
and inspection. Bishoff, J.R. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Jan 1979. Contract EY-76-C-07-1570. 32p. Dep. 
NTIS, PC A03/MF AO1. 

The Transuranic Storage Area Cell Penetration was per- 
formed to determine if any container degradation has taken place 
and, if so, to what degree. Data were obtained that will help 
determine whether stored waste containers will meet the 20-year 
storage criteria. The probe was accomplished without the use of a 
protective weather shield. All containers were retrieved without 
breaching the integrity of any containers. 


21747 (UCRL—13917(Vol.1)) Analysis of some nuclear waste 
management options. Volume I. Analysis and interpretation. Berman, 
L.E.; Ensminger, D.A.; Giuffre, M.S.; Koplik, C.M.; Oston, S.G.; 
Pollak, G.D.; Ross, B.I. (Analytic Sciences Corp., Reading, MA 
(USA)). 10 Oct 1978. Contract W-7405-ENG-48. 141p. Dep. NTIS, 
PC A07/MF AOl1. 

This report describes risk analyses performed on that portion 
of a nuclear fuel cycle which begins following solidification of high- 
level waste. Risks associated with handling, interim storage and 
transportation of the waste are assessed, as well as the long term 
implications of disposal in deep mined cavities. The risk is expressed 
in terms of expected dose to the general population and peak dose to 
individuals in the population. 34 figures, 7 tables. 


21746 (UCRL—52535) Determination of a radioactive waste 
classification system. Cohen, J.J.; King, W.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Mar 1978. Contract 
W-7405-ENG-48. 162p. Dep. NTIS, PC A08/MF AOl1. 

Several classification systems for radioactive wastes are re- 
viewed and a system is developed that provides guidance on disposi- 
tion of the waste. The system has three classes: high-level waste 
(HLW), which requires complete isolation from the biosphere for 
extended time periods; low-level waste (LLW), which requires con- 
tainment for shorter periods; and innocuous waste (essentially nonra- 
dioactive), which may be disposed of by conventional means. The 
LLW/innocuous waste interface was not defined in this study. 
Reasonably conservative analytical scenarios were used to calculate 
that HLW/LLW interface level which would ensure compliance 
with the radiological exposure guidelines of 0.5 rem/y maximum 
exposure for a few isolated individuals and 0.005 rem/y for large 
population groups. The recommended HLW/LLW interface level 
for *8°Pu or mixed transuranic waste is 1.0 wCi/cm® of waste. Levels 
for other radionuclides are based upon a risk equivalent to this level. 
A cost-benefit analysis in accordance with as low as reasonably 
achievable (ALARA) and National Environmental Protection Act 
(NEPA) guidance indicates that further reduction of this HLW/ 
LLL interface level would entail marginal costs greater than $10° 
per man-rem of dose avoided. The environmental effects considered 
were limited to those involving human exposure to radioactivity. 


21749 Public and nuclear waste management. Zinberg, D. Bull. 
At. Sci.; 34-39(Jan 1979). 

Public concern on nuclear power is centered on the waste 
disposal problem. Some of the environmentalist and anti-nuclear 
movements are discussed, both in USA and abroad. The public is 
skeptical in part because of the secrecy legacy, although scientists 
are still largely trusted. However, the scientists are far from united in 
their viewpoints on the nuclear issue. The task for scientists are to 
put into perspective the limits to scientific knowledge and to inter- 
pret this knowledge to the public. (DLC) 


21750 Power union sees wastes as no problem. Wilkie, T. Nucl. 
Eng. Int.; 23: No. 271, 35-36(May 1978). 

A brief survey is presented of some of the points discussed in 
a report by the Electrical Power Engineers Association: ‘Some 
implications of radioactive waste from nuclear power generation in 
the UK up to the year 2000”. The disposal of high-level waste, 
special health risks of plutonium, and health aspects of decommision- 
ing Magnox reactors are among the topics discussed. The conclusion 
of the report is that nuclear power expansion is necessary for the 


21751 Regulations and guides for low-level reactor solid radwaste 
(development, status, associated research). Weller, R.A.; Collins, J.T.; 
Bell, M.J. (Nuclear Regulatory Commission, Washington, DC). 
Trans. Am. Nucl. Soc.; 30: 562-563(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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WASTE PROCESSING 


REFER ALSO TO CITATION(S) 21699, 21706, 21842, 22757, 
22826, 23984, 24097, 24221, 24222, 24235, 24236 


21752 (ANL-K—78-4190-2) Final report, Task 2: alternative 
waste management options, Nuclear Fuel Services, Inc., high level 
waste. (Johnson (E.R.) Associates, Inc., Vienna, VA (USA)). 10 May 
1978. Contract W-31-109-ENG-38. 164p. Dep. NTIS, PC A08/MF 
AOl. 

Of the alternatives considered for disposal of the high-level 
waste in tanks 8D2 and 8D4, the following process is recommended: 
homogenization of the contents of tank 8D2, centrifugation of the 
sludge and supernate, mixing of the 8D4 acid waste with the 
centrifuged sludge, and converting the mixture to a borosilicate glass 
using the Hanford spray calciner/in-can melter. (DLC) 


21753 (DP-MS—78-86) Savannah River waste vitrification pro- 
gram. Bradley, R.F. (Du Pont de Nemours (E.1.) and Co., Aiken, SC 
(USA). Savannah River Plant). 1979. Contract EY-76-C-09-0001. 
15p. (CONF-790204—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

The development program for processes and equipment to 
carry out the vitrification of Savannah River liquid wastes are 
described. (LK) 


21754 (DPE—3462(Vol.1)) Defense waste solidification studies, 
200-S area. Savannah River Plant work request 860504, Project S- 
1780. (Du Pont de Nemours (E.I1.) and Co., Wilmington, DE (USA). 
Engineering Dept.). May 1977. Contract EY-76-C-09-0001. 617p. 
Dep. NTIS, PC A17MF AO1. 

Portions of document are illegible. 

A scope of work and a venture guidance appraisal were 
prepared for a conceptual process and plant facilities for the solidifi- 
cation and long-term storage of radioactive wastes removed from 
underground storage tanks in the 241 F and H Areas at the Savannah 
River Plant. Conceptual design was based on incorporating the 
highly radioactive waste components in a borosilicate type glass. 
The scope of work describes facilities for: reclaiming liquid and 
sludge wastes from F and H area tank farms; separating the sludge 
from the liquid salt solution by physical processes; removing radio- 
active cesium from the salt solution by ion exchange techniques; 
incorporating the dried sludge and cesium in a borosilicate glass in 
Stainless steel containers; evaporating the liquid salt solution and 
encapsulating the resulting salt cake in a stainless steel container; and 
storing two years’ worth of glass and salt containing cyclinders in 
separate retrievable surface storage facilities. Operations are to be 
located in a new area, designated the 200-S area. A full complement 
of power, general, and service facilities are provided. The venture 
guidance appraisal based on FY 82 authorization and FY 87 turnover 
is $2,900,000,000. The figure is suitable for planning purposes only 
The Glass-form Waste Case is a variation of the concrete-form waste 
case (or the Reference Plant Case) reported in DPE—3410. The new 
venture guidance appraisal for the concrete-form case (updated to a 
consistent time basis with the glass-form case) is $2,900,000,000, 
indicating no apparent cost advantage between the two waste prod- 
uct forms. 


21755 (DPE—3462(Vol.2.)) Defense waste solidification studies. 
Volume 2. Drawing supplement. Savannah River Plant, Project S- 
1780. (Du Pont de Nemours (E.1.) and Co., Wilmington, DE (USA). 
Engineering Dept.). 1977. Contract EY-76-C-09-0001. 290p. Dep. 
NTIS, PC Al3/MF AOl. 

Volume 2 contains the drawings prepared and used in scoping 
and estimating the Glass-Form Waste Solidification facilities and the 
alternative studies cited in the report, the Off-Site Shipping Case, the 
Decontaminated Salt Storage Case, and a revised Reference Plant 
(Concrete-Form Waste) Case. (LK) 


21756 (ICP—1173) Decontamination of the waste calcining fa- 
cility: a historical review. Johnson, J.E.; Bradford, D.J. (Allied 
Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical Programs - 
Operations Office). Dec 1978. Contract EY-76-C-07-1540. 36p. Dep. 
NTIS, PC A03/MF AOl. 

This document covers decontamination of the Idaho Waste 
Calcining Facility during its fifteen-year history of converting high- 
level liquid radioactive wastes to granular solids. Topics covered 
include the general decontamination approach as it has evolved, 
monitoring the progress of decontamination, waste generation, and 
special problems and techniques. 


21757 (K—1895) Analysis of a fractional gas stripper. Stephen- 
son, M.J. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). Dec 
1978. Contract W-7405-ENG-26. 197p. AP. 

The experimental and theoretical analysis of a fractional gas 
stripper with volatile solvent (CCl2F2) is described. In the course of 
the pilot plant evaluation tests, an external gamma scanning device 
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employing radioisotopes was developed that enabled direct measure- 
ment of packed column concentration profiles. A number of these 
operating scans are presented to show how the stripper functions 
under varying conditions. A soluble gas concentration peak was 
found in all tests due to gross internal column condensation and 
reflux of the stripping vapor. The location of the condensation zone, 
and hence the concentration peak, could be raised or lowered simply 
by decreasing the solvent flow, in one case, or increasing it, in the 
other. The height of the gas peak increased dramatically as the 
solvent condensation zone was positioned = ond and more strippin 

stages became available in the lower part of the column. A fraction 

gas stripper model is presented based on the conventional two-film 
mass and heat transfer theory that allows for gross internal conden- 
sation of the stripping vapor and multicomponent mass transfer. Fog 
formation and gas-phase dispersion is taken into account. Mass and 
heat transfer coefficient correlations are given for the fluorocarbon- 
based system. Verification of the model is achieved through com- 
parison of the calculated results with pilot plant data. A combination 
column was conceived, designed, and built on the internal column 
peaking mechanism that incorporates the three process steps of 
absorption, fractional stripping, and final stripping into a single, 
continuous contactor. The concentrated soluble gas product is with- 
drawn as a column sidestream. The combination column requires 
substantially less equipment and control instrumentation than the 
conventional process flow sheet, and because of its greater simplic- 
ity, it offers numerous operating and economic advantages. Limited 
pilot plant tests have established the feasibility of the concept. 


21758 (NLCO—1157) Treatment of metallic wastes by smelting. 
Cavendish, J.H. (National Lead Co. of Ohio, Cincinnati (USA)). 25 
Sep 1978. Contract EY-76-C-05-1156. 34p. (IAEA-SM—234/14; 
CONF-781180—1). Dep. NTIS, PC A03/MF AO1. 

From International symposium on the decommissioning of 
nuclear facilities; Vienna, Austria (13 Nov 1978). 

A program designed to promote the constructive reuse of 
metal scrap slightly contaminated with radioactive nuclides is de- 
scribed. This program is being conducted by the Oak Ridge Oper- 
ations Office of the U.S. Department of Energy. Its primary impetus 
was the generation of large quantities of potentially valuable metal 
scrap by an extensive renovation and improvement of the three U.S. 
gaseous diffusion enrichment plants. The program comprises efforts 
to characterize the type and quantity of scrap being generated, to 
develop techniques for decontamination of the scrap to insignificant 
levels of radioactivity, and to obtain amendments to current federal 
regulations which would permit commercial sale and use of the 
decontaminated metal. 


21759 (PNL-SA—6719) Recent advances in spray calcination of 
nuclear wastes. Mikols, W.J.; Romero, L.S.; Bonner, W.F. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jun 1978. Contract 
EY-76-C-06-1830. 35p. (CONF-780622—75). Dep. NTIS, PC A03/ 
MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Developments over the last two decades have led to the 
recent successful demonstration of large-scale spray calcination 
equipment. The calcination process is ready for full-scale radioactive 
plant application. The spray calciner is a relatively simple machine. 
Its components are few and bowypis year ip thus maintenance is 
minimal, and the equipment lends itself well to remote use. Perhaps 
the most attractive feature of the spray calciner is its ability to accept 
an extremely wide range of liquid waste feed compositions. A flow 
control valve has previously been used to regulate the feed rate to 
the calciner. Recent tests demonstrate that this item may be eliminat- 
ed from the feed line, thereby simplifying the overall process flow- 
sheet. Regulation of the Te gas-to-liquid feed line pressures 
can accurately control the liquid flow rate to the calciner. Various 
types of spray nozzles further allow flexibility in system design. An 
internal mix nozzle allows the system to operate using a pressurized 
feed system. Nozzle abrasion has been essentially eliminated by 
ceramic nozzle inserts. Designs of nonpressurized feed systems have 
been demonstrated. To insure negligible calcine holdup on the spray 
chamber wall, pneumatic vibrators have been successfully used for 
several years without problems. Studies have now been completed 
based upon vibrator tests to ascertain the long-term effect of vibrator 
operation on the calcination system. Results indicate that the spray 
calciner design would not be adversely affected by vibrator oper- 
ation over a typical 20-year plant life cycle. 


21760 (PNL-SA—6955) United States developments in the so- 
lidification of high-level radioactive waste. Bonner, W.F.; McElroy, 
J.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Jun 
1978. Contract EY-76-C-06-1830. 18p. (CONF-781004—6). Dep. 
NTIS, PC A02/MF AO1. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

In the spring of 1977, three high-28i.apacity processes for 
solidifying simulated high-level liquid waste became operational. 
The three processes are: the joule-heated, ceramic-lined continuous 
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melter, the in-can melter, and the spray calciner. Recent operational 
experience with these and other processes are described in this 
report. Since the continuous ceramic melter began operation, both 
liquid and calcined simulated high-level waste have been fed to the 
melter. Melting rates of over 100 kg per hour have been demonstrat- 
ed while calcine feeding an liquid feeding rates of 100 liters per hour 
have also been demonstrated. A wide range of waste composition 
has been converted to glass in the ceramic melter including composi- 
tions simulating defense wastes stored at Hanford and Savannah 
River in the United States. The in-can melting furnace is capable of 
producing canisters of glass up to 28 in. diameter by 8-1/2 ft tall, 
The maximum melting rate of the in-can melting process has been 
found to be roughly a linear function of the canister diameter. 
Melting rates in a 24 in. canister can be over 100 kg per hour. The 
full-scale heated wall spray calciner has been operated at liquid feed 
rates exceeding 300 liters per hour. All waste compositions tested are 
calcineable, even wastes containing over 95 percent sodium cations. 
Borosilicate glasses have been developed for most of the anticipated 
high-level radioactive waste compositions. Long-term thermal and 
radiation stability tests are underway. Glass devitrified during high- 
temperature storage has a modest factor of 2 to 10 increase in leach 
rate. Radiation doses equivalent to beyond 250,000 years have not 
shown any evidence of physical damage to the glass. 


21761 (RFP—2749) Waste management analysis for the nuclear 
fuel cycle: Parts I and II. Progress report, April 1—September 30, 
1977. Navratil, J.D.; Martella, L.L.; Smith, C.M.; Thompson, G.H.; 
Cash, D.L.; Childs, E.L.; Meile, L.J. (Atomics International Div., 
Golden, CO (USA). Rocky Flats Plant). 23 Oct 1978. Contract EY- 
76-C-04-3533. 27p. Dep. NTIS, PC A03/MF AOl1. 

A preliminary evaluation of methods for the salt waste and 
waste water streams and recycle preparation problems was complet- 
ed. A feasibility study for removing actinides from synthetic salt 
waste showed that a bidentate organophosphorus extractant is the 
most efficient for actinide removal. The evaluation of adsorbents for 
removing detergents and anions from waste water suggests the use 
of a combination of non-ionic and a strong base ion exchange resin 
for best results. Evaluation of leaching and dissolution methods for 
the recovery of actinides from combustible waste (incinerator ash) 
was continued. Two promising recovery methods are: (1) reaction 
with cerium(IV) in nitric acid to solubilize carbon and actinide 
oxides, and (2) fusion with carbonate—nitrate mixtures. Silica 
proved to be a problem. If dissolved, it interferes with subsequent 
actinide recovery by forming polysilicic acid upon acidification. If 
not solubilized, silica-encapsulated actinide oxides may not be con- 
tacted by the dissolvent. Pretreatment of ash by refluxing with = 
6M sodium hydroxide appears to remove silica, simplifying subse- 
quent recovery steps. 


21762 (SAND—78-2016C) Characterization of a titanate based 
ceramic for high level nuclear waste solidification. Johnstone, J.K.; 
Headley, T.J.; Hlava, P.F.; Stohl, F.V. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF- 
781121—11). Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Detailed characterization of nuclear waste forms is necessary 
if subsequent behavior in thermal, aqueous and radiation fields is to 
be understood. This paper describes the results of detailed studies of 
the physical properties of a complex polycrystalline titanium-based 
ceramic developed as an alternative to borosilicate glass for solidifi- 
cation of high level liquid nuclear wastes. Microstructure, phase 
relations, and thermal stability are described. 


21763 (TID—29096) TRU waste analysis and preliminary oper- 
ating parameters for a radioactive waste slagging pyrolysis incinerator. 
Shea, G.J. (Andco, Inc. Buffalo, NY (USA)). 10 Mar 1978. Contract 
EY-76-C-07-1570. 83p. Dep. NTIS, PC AO5/MF AOI. 

Portions of document are illegible. 

The analysis of the TRU waste indicates that the approach of 
adding coal and bark to the TRU waste is recommended to provide 
a feedstock mixture chemically similar to refuse. This addition of 
coal and bark is not meant to imply that the TRU waste by itself 
cannot be processed, but rather, this addition minimizes the possibil- 
ity of problems occurring with regard to the slagging of the inerts 
and ash contained in the TRU waste. The feedstock mixture is 
composed of 47% TRU waste, 33% bark, and 20% coal. The TRU 
waste in the feedstock is the desired 1675 kg/h processing rate, 
therefore, the equipment will be processing a total of 3563 kg/h of 
the feedstock mixture. The coal selected for add-mixing to the TRU 
waste is a high (4%) sulfur content coal. The bark selected is a 
douglas fir with an assumed 50% moisture content, on a wet basis 
The gaseous flow rates and temperatures predicted for the process- 
ing of the feedstock mixture do not significantly deviate from those 
predicted for processing municipal refuse. The pollutant emissions, 
though different from the experience of refuse, are not expected to 
be extremely high. 
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21764 Waste disposal. Norell, K.T. (to AB Bofors). US Patent 
4,123,380. 31 Oct 1978. Priority date 2 Apr 1976, Sweden. 6p. 

A method is disclosed for transferring solids constituents from 
aqueous waste containing low and/or medium radioactive solids into 
solid units for long-term depositing which includes adding an organ- 
ic compound which forms an azeotrope with water, distilling off the 
azeotrope, adding a substance which is transformable into a solid 
state, and distilling off the organic compound. 


21765 Process for solidifying high-levei nuclear waste. Ross, 
W.A. (to Department of Energy). US Patent 4,094,809. 13 Jun 1978. 
Filed date 23 Feb 1977. 6p. 

PAT-APPL-771,130. 

The addition of a small amount of reducing agent to a mixture 
of a high-level radioactive waste calcine and glass frit before the 
mixture is melted will produce a more homogeneous glass which is 
leach-resistant and suitable for long-term storage of high-level radio- 
active waste products. 


21766 Removal of radioactive methy! iodide by silver impregnat- 
ed alumina and zeolite. Kikuchi, M.; Kitamura, M.; Yusa, H. (Hitachi 
Ltd., Ibaraki (Japan). Hitachi Research Lab.); Horiuchi, S. (Hitachi 
Ltd., Ibaraki (Japan). Hitachi Works). Nucl. Eng. Des.; 47: No. 2, 
283-287(May 1978). 

The removal efficiency of methy] iodide for silver impregnat- 
ed alumina and zeolite has been experimentally evaluated as func- 
tions of the relative humidity in the atmosphere and the amount of 
impregnated silver. At high relative humidities silver alumina per- 
forms with a larger removal efficiency using a smaller amount of 
impregnated silver than does silver zeolite. This difference is ex- 
plained by effective reacting surface. The pore size dependency is 
correlated with the pore diffusion rate as the determining adsorption 
mechanism. 


21767 Composition and method for collecting radioiodine. Dis- 
tenfeld, C.H.; Klemish, J.R. Jr. (to Department of Energy). US 
Patent Application 880,247. 22 Feb 1978. 14p. 

A composition is disclosed for absorbing radioiodine from 
active vapors and aerosols which is composed of silica gel which has 
been impregnated with from about 0.7 percent by weight of silver. A 
method is disclosed for making the composition by slurrying particu- 
late silica gel with an aqueous solution of a water soluble silver salt, 
subjecting the slurry to boiling under a vacuum and then drying the 
slurry in air to produce the dry particulate impregnated silica gel. 
The composition of the present invention provides superior efficien- 
cy in collection of radioiodine and provides improved selectivity, 
particularly, with respect to noble fission gases. 


21768 Solid radwaste system utilizing cement. Stock, J.R.; Wil- 
liams, P.C. (Stock Equipment Co., Chagrin Falls, OH). Trans. Am. 
Nucl. Soc.; 30: 558-560(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21769 Study on the bituminization process of radioactive liquid 
waste. II. The physical and chemical properties of bitumen-waste 
products. Lee, S.H. (Korea Atomic Energy Research Inst., Seoul); 
Yoon, M.H.; Lee, M.D. J. Korean Nucl. Soc.; 8: No. 4, 231-242(Dec 
1976). 

The effects of temperature and pressure of leaching water on 
the leaching of radionuclides from bitumen-waste products were 
studied. The principal results are as follows: The fraction of ®Sr and 
87Cs leached for periods of up to 120 days at 8 atm was 2.1 x 107° 
(cm?/g)~! day~! and 6.02 x 10°° (cm?/g)"' day™' respectively and at 
5°C, 1.7 x 107° (cm?/g)™! day~' and 4.01 x 10°° (cm?/g)"! day™! 
respectively. These values were lower than those in atmospheric 
pressure and room temperature. No difference in the leaching rate 
with sea and distilled water was observed for the bitumen-waste 
products containing 40 wt % salts. It appears that these results could 
be saved by improving safety in the dumping of sea. The effect of 
the softening point of pure asphalt or bitumen-waste product by 
® Co irradiation was increased with increasing total dose. Irradiation 
of asphalts at a total dose of 5.8 x 10* rad showed no evidence of 
volume and caused no swelling. The functional groups of blown 
asphalt by infrared spectra are also identified 
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REFER ALSO TO CITATION(S) 21372. 21644. 21741, 21746, 
21751, 22826, 24721, 24722. 24728, 24729 


21770 : SNL-K—78-4238-1(Vol.1)) Injection of radioactive 
waste by hydraulic fracturing at West Valley, New York. Volume 1. 
Executive summary. Preliminary feasibility study. (Acres American, 
Inc., Buffalo, NY; Terra Tek, Inc., Salt Lake City, UT (USA)). May 
1978. Contract W-31-109-ENG-38. 22p. Dep. NTIS, PC A02/MF 
AOl. 





MAY 15, 1979 


Results of a preliminary study, of the technical feasibility of 
radioactive waste disposal by hydraulic fracturing and injection into 
shale formations below the West Valley, New York site. In the 
hydraulic fracturing and injection process the liquid waste would be 
diluted, and mixed with cement, clay and other additives to form a 
stable solid matrix after injection. The waste could be injected into 
the shale beds, 800 to 1,500 feet below the existing site in zones 
suitable for horizontal fracturing and to provide satisfactory long 
term isolation. Hydraulic fracturing has been in use for the disposal 
of radioactive wastes at Oak Ridge National Laboratory (ORNL), 
Tennessee since the mid 1960's. To date, over 1.8 million gallons of 
grout containing radioactive waste have been successfully injected at 
that site. In this study the West Valley site has been assessed in terms 
of the requirements for satisfactory disposal of radioactive waste by 
hydraulic fracturing on the basis of currently available information. 
A program of research and development, required to confirm or 
reject this means of disposal at the West Valley site, has been 
outlined. 


21771 (ANL-K—78-4238-1(Vol.2)) Injection of radioactive 
waste by hydraulic fracturing at West Valley, New York. Volume 2. 
Text. (Acres American, Inc., Buffalo, NY). May 1978. Contract W- 
31-109-ENG-38. 170p. Dep. NTIS, PC A08/MF AOl1. 

Results of a preliminary study are presented of the technical 
feasibility of radioactive waste disposal by hydraulic fracturing and 
injection into shale formations below the Nuclear Fuel Services 
Incorporated site at West Valley, New York. At this time there are 
approximately 600,000 gallons of high level neutralized Purex waste, 
including both the supernate (liquid) and sludge, and a further 12,000 
— of acidic Thorex waste stored in tanks at the West Valley 

cilities. This study assesses the possibility of combining these 
wastes in a suitable grout mixture and then injecting them into deep 
shale formations beneath the West Valley site as a means of perma- 
nent disposal. The preliminary feasibility assessment results indicated 
that at the 850 to 1,250 feet horizons, horizontal fracturing and 
injection could be effectively achieved. However, a detailed safety 
analysis is required to establish the acceptability of the degree of 
isolation. The principal concerns regarding isolation are due to 
existing and possible future water supply developments within the 
area and the local effects of the buried valley. In addition, possible 
future natural gas developments are of concern. The definition of an 
exclusion zone may be appropriate to avoid problems with these 
developments. The buried valley may require the injections to be 
limited to the lower horizon depending on the results of further 
investigations. 


21772 (ARH-SA—299) Nondestructive analysis of plutonium 
contaminated soil. Smith, H.E.; Taylor, L.H. (Atlantic Richfield 
Hanford Co., Richland, WA (USA)). 1977. Contract EY-77-C-06- 
1030. 9p. (CONF-771031—14). Dep. NTIS, PC A02/MF AOl1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

Plutonium contaminated soil is currently being removed from 
a covered liquid waste disposal trench near the Pu Processing 
facility on the Hanford Project. This soil with the plutonium is being 
mined using remote techniques and equipment. The mined soil is 
being packaged for placement into retrievable storage, pending 
possible recovery. To meet the requirements of criticality whey and 
materials accountability, a nondestructive analysis program has been 
developed to determine the quantity of plutonium in each packing- 
storage container. This paper describes the total measurement pro- 
gram: equipment systems, calibration techniques, matrix assumption, 
instrument control program and a review of laboratory operating 
experience. 


21773 (CONF-781109—25) DOE program for improvement 
practices for shallow burial of radioactive waste. Dieckhoner, J.E. 
(Department of Energy, Washington, DC (USA). Office of Nuclear 
Waste Management). 1978. Contract EY-76-C-07-1570. 18p. Dep. 
NTIS, PC A02/MF AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The practice of burying solid radioactive waste in relatively 
shallow pits or trenches at government nuclear sites dates back to 
the Manhattan Project. In some cases, where local conditions were 
considered unfavorable, intersite shipment of waste has been re- 
quired. This general concept was later used at commercially-operat- 
ed sites under Federal or state regulation. The purpose, scope, and 
results of a DOE program begun several years ago for improvements 
of burial ground disposal methods are reviewed. The program 
includes the re-evaluation of the original siting and of operating 
practices at existing burial grounds (including monitoring for migra- 
tion of activity); the development of improved criteria for siting of 
new grounds that might be required as the defense site operations 
continue; and development of corrective measures such as diking 
and better draining for possible unsatisfactory conditions that might 
be detected. The possible applications of these findings to commer- 
cial burial grounds is discussed. 
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21774 (CONF-781110—6) Environmental effects of disposal of 
intermediate-level wastes by shale fracturing. Weeren, H.O. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
19p. Dep. NTIS, PC A02/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

Shale fracturing is a process currently being used at the Oak 
Ridge National Laboratory for the permanent dis) 1 of locally 
generated, intermediate-level waste solutions. In this process, the 
waste is mixed with a solids blend of cement and other additives; the 
resulting grout is then injected into an impermeable shale formation 
at a depth of 700 to 1000 ft. A few hours after completion of the 
injection, the grout sets and the radioactive waste are fixed in the 
shale formation. An analysis of environmental effects of normal 
operation and possible accident situations is discussed. 


21775 (CONF-781121—15) Mathematical modeling in low-level 
radioactive waste management. Ward, D.S.; Yeh, G.T. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Mathematical modeling of moisture transport through near- 
surface infiltration reduction seals above low-level waste trenches 
may be used to aid in the evaluation of engineering design alterna- 
tives. The infiltration of rainwater must be reduced for successful 
radionuclide containment within a typical shallow trench. Clay 
admixtures offer not only long-term integrity, but the n 
durability. The use of models is exemplified in the calculation of 
spatial moisture content and velocity distributions in the vicinity of a 
near-surface seal. 


21776 (CONF-781172—5) Perspective of metal encapsulation of 
waste. Jardine, L.J.; Steindler, M.J. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC 
A02/MF AOl. 

From In-situ conference Materials Research Society; Boston, 
MA, USA (29 Nov 1978). 

A conceptual flow sheet is presented for encapsulating solid, 
stabilized calcine (e.g., supercalcine) in a solid lead alloy, using 
existing or developing technologies. Unresolved and potential prob- 
lem areas of the flow sheet are outlined and suggestions are made as 
how metal encapsulation might be applied to other solid wastes from 
the fuel cycle. It is concluded that metal encapsulation is a technique 
applicable to many forms of solid wastes and is likely to meet future 
waste isolation criteria and regulations. 


21777 (DP—1513) Earthquake damage to underground facilities. 
Pratt, H.R.; Hustrulid, W.A. Stephenson, D.E. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Nov 
1978. Contract EY-76-C-09-0001. 84p. Dep. NTIS, PC A05/MF 
A0l. 

The potential seismic risk for an underground nuclear waste 
repository will be one of the considerations in evaluating its ultimate 
location. However, the risk to subsurface facilities cannot be judged 
by applying intensity ratings derived from the surface effects of an 
earthquake. A literature review and analysis were performed to 
document the damage and non-damage due to earthquakes to under- 
ground facilities. Damage from earthquakes to tunnels, s, and wells 
and damage (rock bursts) from mining operations were investigated. 
Damage from documented nuclear events was also included in the 
study where applicable. There are very few data on damage in the 
subsurface due to earthquakes. This fact itself attests to the lessened 
effect of earthquakes in the subsurface because mines exist in areas 
where strong earthquakes have done extensive surface damage. 
More damage is reported in shallow tunnels near the surface than in 
deep mines. In mines and tunnels, large displacements occur primar- 
ily along pre-existing faults and fractures or at the surface entrance 
to these facilities.Data indicate Vertical structures such as wells and 
shafts are less susceptible to damage than surface facilities. More 
analysis is required before seismic criteria can be formulated for the 
siting of a nuclear waste repository. 


21778 (DPSPU—77-11-17) History of waste tank 16, 1959 
through 1974. Davis, T.L.; Tharin, D.W.; Jones, D.W.; Lohr, D.R. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Plant). Jul 1977. Contract EY-76-C-09-0001. 43p. Dep. NTIS, 
PC A03/MF AOl. 

Tank 16 was placed in service as a receiver of fresh high heat 
waste (HW) on May 9, 1959, and was filled to capacity in May 1960. 
Approximately half the tank contents were transferred to tanks 14 
and 15 during September and October 1960 because of leakage into 
the annulus. Use of tank 16 was resumed in October 1967 when 
authorization (TA 2-603) was obtained to receive LW, and the tank 
was filled to capacity by June 1968. Subsequently, supernate was 
removed from the tank, and a blend of fresh LW and evaporator 
bottoms was added. In March 1972, the supernate was transferred to 
tank 13 because leakage had resumed. The sludge was left in the tank 
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bottom and the use of tank 16 for any additional waste storage was 
discontinued. In September 1960 liquid waste overflowed the annu- 
lus pan. Leakage essentially stopped after the tank liquid level was 
lowered below the middle horizontal weld. After exhaustive study, 
tank cracking and resultant leakage was concluded to have been 
caused by stress corrosion due to the action of NaOH or NaNO; on 
areas of high local stress in the steel plate such as welds. Samples of 
sludge, supernate, tank vapors, and leaked material in the annulus 
were analyzed, and tank temperature and radiation profiles were 
taken. Two disk samples were cut from the primary tank wall for 
metallurgical examination. Test coupons of various metals were 
exposed to tank 16 waste to aid new tank design and to study stress 
corrosion and hydrogen embrittlement. In addition, samples of SRP 
bedrock were placed in tank 16 to study reactions between bedrock 
and HW. 18 figures, 2 tables. 


21779 (DPSPU—77-11-19) History of waste tank 14, 1957 
through 1974, Davis, T.L.; Tharin, D.W.; Jones, D.W.; Lohr, D.R. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Plant). Aug 1977. Contract EY-76-C-09-0001. 39p. Dep. 
NTIS, PC A03/MF AOI. 

Tank 14 was placed in service as a receiver of fresh high heat 
waste (HW) in September 1957. Annulus leakage was discovered in 
April 1959 and continued until annulus ventilation was increased in 
January 1965. Practically all of the approximately 40 leak sites that 
have been identified on the tank wall are located at or below the 
bottom horizontal weld. Tank supernate was removed from the tank 
in preparation for a sludge removal! operation which was performed 
in December 1968. The tank was then filled to its present level with 
blended supernate from tanks 10 and 13. In December 1972, super- 
nate was inadvertently siphoned into the annulus through a dewater- 
ing jet, filling the annulus pan to a level of 33 in. The waste was 
promptly returned to the tank. Inspections of the tank interior and 
annulus were performed by direct observation, with a 40-ft optical 
periscope, and with photography and closed circuit television. Ra- 
dioactive waste was first found in the annulus during visual inspec- 
tion in May 1959. Samples of sludge, supernate, tank vapors, and 
leaked material in the annulus were analyzed, and numerous tank 
temperature profiles were taken. Soil and tank wall temperatures 
were measured in a study of tank nil ductility transition temperature. 
Six cooling coils failed, five of which occurred within 7 months after 
sludge removal. Several modifications to equipment and various 
equipment repairs were made. 14 figures, 3 tables. 


21780 (DPSPU—77-11-26) History of waste tank 15, 1959 
through 1974. Davis, T.L.; Tharin, D.W.; Lohr, D.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant). 
= 1978. Contract EY-76-C-09-0001. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Tank 15 was put into service as a receiver of high heat waste 
(HW) supernate from leaking tank 16 on October 15, 1960, after 
which it also became the active receiver for fresh HW. Between 
June 1964 and November 1972, the supernate was decanted (leaving 
the sludge) five times to allow the tank to be refilled with HW. 
Inspections and photographs have been made in the annular space 
using an optical periscope. In April 1972, periscopic inspection 
revealed salt accumulation at two arrested leak sites on the primary 
tank wall. Through December 1974, fifteen leak sites had been 
discovered. Analytical samples of supernate and vapor have been 
taken. Wall thicknesses and profiles of tank temperature differences 
have been obtained. Several tests, primarily concerning general 
corrosion, have been run. Equipment modifications and various 
equipment repairs were made. 14 figures. 


21781 (DPSPU—78-11-2) History of waste tank 13, 1956 
through 1974, Davis, T.L.; Tharin, D.W.; Lohr, D.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant). 
Jun 1978. Contract EY-76-C-09-0001. 36p. Dep. NTIS, PC A03/MF 
AOl. 

Tank 13 was placed in service as a receiver of LW from the 
Building 221-H Purex process in December 1956. Five years later, 
the supernate was decanted to evaporator feed tank 21. It has since 
served as a transfer tank for HW supernate being sent to tank 21 and 
has received sludge removed from other tanks four times. The tank 
annulus has been inspected with an optical periscope and a lead- 
shielded camera. No indication of tank leakage had been seen 
through December 1974. However, subsequent to this report (on 
April 14, 1977), an arrested leak was discovered, making tank 13 the 
last of the four type II tanks to leak. Analytical samples of supernate 
and sludge have been taken. Tank 13 has had no cooling coil failures. 
Primary tank wall thicknesses, sludge level determinations, and 
temperature profiles have been obtained. Tank 13 has been included 
in various tests. Equipment modifications and various equipment 
repairs were made. 11 figures, 2 tables. 


21782 (DPSPU—78-11-8) History of waste tank 1, 1954 through 
1974, McNatt, F.G.; Stevens, W.E. (Du Pont de Nemours (E.I.) and 
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Co., Aiken, SC (USA). Savannah River Plant). Oct 1978. Contract 
EY-76-C-09-0001. 53p. Dep. NTIS, PC A04/MF AOI. 

Tank | was placed in service as a receiver of high heat waste 
(HW) in October 1954. The supernate was removed from the tank in 
October 1961 and the tank began receiving low heat waste (LW) in 
January 1962. The LW supernate was decanted in October 1962 and 
prior to beginning a second HW filling in April 1963. The supernate 
from this HW filling was decanted twice in 1969. Sludge removal 
operations were conducted in May and August 1969 in order to use 
tank 1 for salt storage. The first evaporator concentrate receipt was 
in September 1969 and tank 1 has only been used as a salt storage 
tank since. Leakage from the tank into the annulus was discovered in 
February 1969. Deposits less than 1/4 inch deep of leaked waste 
were found on the pan floor. However, no leak sites have been 
found. Inspections of the tank interior and annulus were made by 
direct observation and by using a 40-ft optical periscope. Samples of 
sludge, supernate, tank vapors, and leaked material into the annulus 
were analyzed and tank np epee profiles were taken. Deflection 
measurements were made of the primary tank bottom knuckle plate 
while filling the tank with salt. Two vertical cooling coils have 
failed. Several equipment modifications and various equipment re- 
pairs were made. 18 figures, 2 tables. 


21783 (DPSPU—78-11-9) History of waste tank 12, 1956 
through 1974. Davis, T.L.; Tharin, D.W.; Lohr, D.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant). 
Sep 1978. Contract EY-76-C-09-0001. 41p. Dep. NTIS, PC A03/MF 
AOl. 

Tank 12 was placed in service as a receiver for high heat 
waste (HW) in September 1956 and continued in this service through 
1974. From August 1963 through December 1974, the supernate was 
decanted (leaving the sludge) five times to allow the tank to be 
refilled with HW. Inspections have been made and photographs 
taken in the annular space with an optical periscope and a lead- 
shielded camera. A salt-encrusted leak site was discovered in May 
1974. No other leak sites have been found. Analytical samples have 
been taken of sludge, supernate, and vapor. Primary tank wall 
thickness, heat transfer coefficient measurements, and profiles of 
tank temperature differences have been obtained. Several modifica- 
tions to equipment and various equipment repairs were made. 


21784 (DPSPU—78-11-10) History of waste tank 21, 1961 
through 1974. McNatt, F.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). Oct 1978. Contract EY- 
76-C-09-0001. 65p. Dep. NTIS, PC A04/MF AO1. 

Tank 21 was placed in service in October 1961 receiving low 
heat waste (LW) from Tank 13. The tank was filled in December 
1961 with additional LW from tank 11. Tank 21 has served as the 
evaporator feed tank since April 4, 1963, when the H-Area evapora- 
tor began operation. Tank 21 first received high heat waste (HW) in 
June 1964 and has stored both LW and HW since. In January 1971 
an influx of slightly contaminated water in the bottom leak-detection 
sump was observed. The tank was inspected with an optical peri- 
scope and numerous tests and investigations were conducted but the 
source of the contaminated water was not determined. However, 
subsequent to this report period a D2O tracer test provided conclu- 
sive evidence of communication between the tank vapor space and 
the bottom leak-detection sump. The D.O tracer tests are document- 
ed in DPSPU 76-11-19. In 1970 loud popping detonations occurred 
while regasketing the 242-H evaporator feed jumper and smaller 
detonations occurred underfoot during entry into the feed jet pill- 
box. Investigation revealed the probable cause was silver nitride. 
Equipment was flushed with nitric acid to remove residual silver 
compounds and operating procedures were changed to eliminate 
addition of silver to waste tanks. No further detonations have 
occurred. Inspections of the tank interior were performed by direct 
observation and photography using a 40-foot optical periscope. 
Samples of sludge and supernate in the tank and liquid collected in 
the bottom leak detection sump were analyzed, and numerous tem- 
perature profiles were taken. Several equipment modifications and 
repairs were made. 21 figures, 10 tables. 


21785 (DPSPU—78-11-11) History of waste tank 10, 1955 
through 1974. Davis, T.L.; Tharin, D.W.; Stevens, W.E. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant). 
Oct 1978. Contract EY-76-C-09-0001. 68p. Dep. NTIS, *C A04/MF 
AOl. 

Tank 10 was placed in service as a receiver for high heat 
waste (HW) on December 15, 1955. Twelve years later, in January 
and February 1967, the supernate was decanted and the sludge was 
removed. During the sludge removal operation, a spill of approxi- 
mately 250 Ci occurred. The tank was then used as a receive. and 
cooler for hot evaporator bottoms including usage as the first stage 
of a two-stage transfer system (TA 2-650). The resulting salt crystals 
were left in storage in tank 10. Twenty-one cooling coils have leaked 
with the last fourteen occurring since sludge removal and with no 
flow of chromate-inhibited cooling water through them. Leakage 
from the tank into the annulus was discovered in July 1959. Howev- 
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er, no leaksites have been found. The maximum annulus liquid depth 
measured was 2.5 inches but the solid salt residue had built up to 
about 2 inches by February 1972. Inspections have been made of the 
annulus and the tank interior both visually and with an optical 
periscope. Analytical samples have been taken of the sludge, super- 
nate, vapor, and annulus salt. Bedrock and steel specimens were 
tested in the tank to determine the long term waste/corrosion effects 
on them. Top-to-bottom profiles of radiation and temperature have 
been obtained and measurements have been made of gradual roof 
deflection under increasing load from salt buildup on the cooling 
coils. Also, tests of salt loading on simulated vertical coils have been 
made (DPSPU 70-11-2). Several equipment modifications and var- 
ious equipment repairs were made. 


21786 (DPSPU—78-11-12) History of waste tank 11, 1955 
through 1974, Davis, T.L.; Tharin, D.W.; Lohr, D.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant). 
Oct 1978. Contract EY-76-C-09-0001. 50p. Dep. NTIS, PC A03/MF 
AOl. 

Tank 11 was placed in service as a receiver of low heat waste 
(LW) in July 1955. In November 1961, the supernate was decanted 
from the sludge to prepare tank 11 for receipt of frame waste. In 
July 1962, the supernate was again decanted and tank 11 was used to 
receive fresh high heat waste (HW) from the enriched uranium 
process in Building 221-H. Again, the supernate was decanted in 
June 1965 and July 1967 to allow the tank to be reused for waste 
receipt. In order to use tank 11 for solid salt storage, a sludge 
removal operation was conducted in October 1969. The operation 
was unsuccessful. Tank 11 consequently received hot concentrated 
supernate from tank 10 blended with dilute waste and was later 
returned to service as a receiver of HW. A small, apparently inactive 
leak site was found in April 1974. Inspections have been made of the 
annulus and the interior of the tank both visually and with an optical 
periscope. Samples of the sludge, supernate, and tank vapor have 
been analyzed. Top-to-bottom profiles of radiation and temperature 
in the tank have been taken and measurements were made of 
deflections in the bottom knuckle plate due to changing liquid level. 
One horizontal and seventeen vertical cooling coils have failed, all 
within one month following the sludge removal operation. Several 
equipment modifications and various equipment repairs were made. 
14 figures, 3 tables. 


21787 (INIS-mf—421) Radioactive waste. Chapter 4. Damveld, 


H.; Kramer, R.; Kuiper, G. (eds.). (Rijksuniversiteit Utrecht (Neth- 
erlands)). Mar 1978. 170p. (In Dutch). NTIS (US Sales Only), PC 
A16/MF AO1. 

Individual chapters are indexed for inclusion in the energy 
data base. (LK) 


21788 (LBL—7072) Full-scale and time-scale heating experi- 
ments at Stripa: preliminary results. Technical project report No. 11. 
Cook, N.G.W.; Hood, M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1978. Contract. W-7405-ENG-48. 17p. 
Dep. NTIS, PC A02/MF AOl1. 

Two full-scale heating experiments and a time-scale heating 
experiment have recently been started in granite 340 meters below 
surface. The purpose of the full-scale heating experiments is to assess 
the near-field effects of thermal loading for the design of an under- 
ground repository of nuclear wastes. That of the time-scale heating 
experiments is to obtain field data of the interaction between heaters 
and its effect on the rock mass during a period of about two years, 
which corresponds to about twenty years of full-scale operation. 
Geological features of the rock around each experiment have been 
mapped carefully, and temperatures, stresses and displacements in- 
duced in the rock by heating have been calculated in advance of the 
experiments. Some 800 different measurements are recorded at fre- 
quent intervals by a computer system situated underground. These 
data can be compared at any time with predictions made earlier on 
video display units underground. 


21789 (LBL—7073, pp 1-15) Appraisal of hard rock for potential 
underground repositories of radioactive wastes. LBL-7004. Cook, 
N.G.W. Oct 1978. 

In Mechanical and thermal design considerations for radioac- 
tive waste repositories in hard rock. 

Underground burial of radioactive wastes in hard rock may 
be an effective and safe means of isolating them from the environ- 
ment and from man. The mechanical safety and stability of such an 
underground repository depends largely on the virgin state of stress 
in the rock, groundwater pressures, the strengths of the rocks, 
heating by the decay of the radioactive wastes, and the layout of the 
excavations and the disposition of waste cannisters within them. A 
large body of pertinent data exists in the literature, and each of these 
factors has been analyzed in the light of this information. The results 
indicate that there are no fundamental geological nor mechanical 
reasons why repositories capable of storing radioactive wastes 
should not be excavated at suitable sites in hard rock. However, 
specific tests to determine the mechanical and thermal properties of 
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the rocks at a site would be needed to provide the data for the 
engineering design of a repository. Also, little experience exists of 
the effects on underground excavations of thermal loads, so that this 
aspect requires theoretical study and experimental validation. The 
depths of these potential repositories would lie in the range from 0.5 
km to 2.0 km below surface, depending upon the strength of the 
rock. Virgin states of stress have been measured at such depths 
which would retard the ingress of groundwater and obviate the 
incidence of faulting. A typical repository comprising three horizons 
each with a total area of 5 km? would have the capacity to store 
wastes with thermal output of 240 MW. 


21790 (LBL—7073, pp 17-26) In situ heating experiments in 
hard rock: their objectives and design. Cook, N.G.W.; Witherspoon, 
P.A. Oct 1978 

In Mechanical and thermal design considerations for radioac- 
tive waste repositories in hard rock. 

Of the many alternatives that are being considered for the 
disposal of nuclear wastes, deep underground burial is favored. The 
wealth of experience concerning the design and construction of 
underground excavations does not include the unique effects of 
heating excavations by radioactive decay, nor the issue of long-term 
isolation. The effects of heating are important in establishing the 
feasibility of this method of disposal, and are essential for the design 
of an underground repository. Near-field phenomena around individ- 
ual canisters can be studied by full-scale experiments, using electrical 
heaters. The thermal diffusivity of rock is so low that information 
concerning the interaction between full-scale heaters and of the 
effects of heating a large volume of rock cannot be measured in full- 
scale experiments lasting less than a few decades. To overcome this 
difficulty, a time-scaled heating experiment has been developed in 
which a reduction in linear scale is accompanied by an acceleration 
of the time scale to the second power. In this experiment, the linear 
scale is about a third, so that the time scale is about ten fold. 


21791 (N—78-23571) Nuclear waste disposal in space. Burns, 
R.E.; Causey, W.E.; Galloway, W.E.; Nelson, R.W. (National Aero- 
nautics and Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center). May 1978. 118p. (NASA-TP—1225; 
M—250). NTIS PC A06/MF AO1. 

Work on nuclear waste disposal in space conducted by the 
George C. Marshall Space Flight Center, National Aeronautics and 
Space Administration, and contractors are reported. From the ag- 
gregate studies, it is concluded that space disposal of nuclear waste is 
technically feasible. 


21792 (N—78-24000) A review of NASA-sponsored technology 
assessment projects. Mascy, A.C.; Alexander, A.D.I.; Wood, R.D. 
(National Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center). May 1978. 59p. (NASA-TM— 
78472; A—7410). NTIS PC A04/MF AOl1. 

Recent technology assessment studies sponsored by NASA 
are reviewed, and a summary of the technical results as well as a 
critique of the methodologies are presented. The reviews include 
Assessment of Lighter-Than-Air Technology, Technology Assess- 
ment of Portable Energy RDTandP, Technology Assessment of 
Future Intercity Passenger Transportation Systems, and Technology 
Assessment of Space Disposal of Radioactive Nuclear Waste. The 
use of workshops has been introduced as a unique element of some 
of these assessments. Also included in this report is a brief synopsis 
of a method of quantifying opinions obtained through such group 
interactions. Representative of the current technology assessments. 
these studies cover a broad range of socio-political factors and issues 
in greater depth than previously considered in NASA sponsored 
studies. In addition to the lessons learned through the conduct of 
these studies, a few suggestions for improving the effectiveness of 
future technology assessments are provided. 


21793 (NUREG/CR—0458) Risk methodology for geologic dis- 
posal of radioactive waste: interim report. Campbell, J.E.; Dillon, 
R.T.; Tierney, M.S.; Davis, H.T.; McGrath, P.E.; Pearson, F.J. Jr.; 
Shaw, H.R.; Helton, J.C.; Donath, F.A. (Sandia Labs., Albuquerque. 
NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 264p. (SAND— 
78-0029). Dep. NTIS, PC A1l2/MF AOl. 

The Fuel Cycle Risk Analysis Division of Sandia Laborato- 
ries is funded by the Nuclear Regulatory Commission (NRC) to 
develop a methodology for assessment of the long-term risks from 
radioactive waste disposal in deep, geologic media. The first phase of 
this work, which is documented in this report, involves the follow- 
ing: (1) development of analytical models to represent the processes 
by which radioactive waste might leave the waste repository, enter 
the surface environment and eventually reach humans and (2) defini- 
tion of a hypothetical "reference system” to provide a realistic 
setting for exercise of the models in a risk or safety assessment. The 
second phase of this work, which will be documented in a later 
report, will involve use of the analytical models in a demonstration 
risk or safety assessment of the reference system. The analytical 
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methods and data developed in this study are expected to form the 
basis for a portion of the NRC repository licensing methodology. 


21794 (NUREG/CR—0579) Suggested nuclear waste 

ment radiological performance objectives. Cohen, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Dec 1978. Contract 
W-7405-ENG-48. 43p. (UCRL—52626). Dep. NTIS, PC A03/MF 
AOl. 

Development of criteria for the safe disposal of nuclear 
wastes in geologic media requires the establishment of definitive 
objectives against which the adequacy of various waste management 
methods may be judged. This report suggests certain guidelines that 
might serve as first approximations pending promulgation of official 
criteria. These include: the allowable radiation dose to individuals 
should be related to the predicted probability of receiving the dose 
such that as the dose increases, the events leading to that dose should 
become less probable. A quantitative relationship is developed and 
discussed. Selection of a waste management method should be made 
in accordance with the principles of ALARA. Doses to future 
generations should be considered to be equally as serious as doses to 
present populations. When the hazard potential of an underground 
nuclear waste repository becomes less than that of typical hazardous 
ore formations (i.e., 0.2% uranium ore), further concern is unwar- 
ranted. 


21795 (ONWI—7) NWTS in-situ test needs workshop. (Dames 
and Moore, Cincinnati, OH (USA)). 1978. Contract EY-76-C-06- 
1830. 181p. (CONF-780896—(Summ.)). Dep. NTIS, PC A09/MF 
AOl. 

From NWTS in-situ test needs workshop; Columbus, OH, 
USA (29 Aug 1978). 

Portions of document are illegible. 

Proceedings of a workshop are summarized to identification 
of major technical concerns associated with in situ testing for 
nuclear waste isolation. The apparent needs and suggested in-situ 
testing programs identified during the workshop tended to concen- 
trate on those parameters related to nuclide migration or, converse- 
ly, nuclide containment. As a generalization, t the workshop agreed 
that a definition of the source term, including waste form (age, 
chemical composition, isotopic composition, and packaging), canis- 
ter material, and overpack and/or backfill material, was lacking. 
This lack of information introduces constraints on the discussion of 
many of the topics included, especially near-field and waste/rock 
interactions. Additionally, it was felt that chemical and mechanical 
behavior in the near-field environment was not well understood and 
that in-situ testing and demonstration projects would be necessary. 
In most instances, investigations relating to source term and near- 
field interactions would require the development of coupled research 
programs including components of analytical modeling, laboratory 
testing, in-situ testing, and demonstration for public acceptance. In 
the far field, the primary issue of concern was the characterization of 
the hydrogeologic environment, because of the need to assess nu- 
clide migration phenomena. As a generalization it was concluded 
that because of the time frame under consideration and the scale of 
the repository, specific in-situ testing should be directed toward 
computer model verification and evaluation of scaling problems. It 
was also suggested that evaluation of time and geometric in-situ 
phenomena occurring naturally should be pursued in order to better 
assess scale and time factors. 


21796 (PNL—2759) Hydrothermal reactions of nuclear waste 
solids . A preliminary study. Westsik, J.H., Jr.; Turcotte, R.P. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-06-1830. 49p. Dep. NTIS, PC ‘A03/MF AOI. 

A simulated high-level waste glass, Supercalcine, and some 
common ceramic and metallic solids were exposed to hydrothermal 
conditions at 250 and 350°C for time periods ranging from three 
days to three weeks. Most of the experiments were done in salt brine, 
but the glass study did include deionized water tests so that the 
influence of salt could be better understood. Under the extreme 
hydrothermal conditions of these tests, all of the materials examined 
underwent measurable changes. The glass is converted to a mixture 
of crystalline phases, depending upon conditions, giving NaFeSizO. 
as the primary alteration product. The rate of alteration is higher in 
deionized water than in salt brine; however, under equivalent test 
conditions, 66% of the Cs originally in the glass is released to the salt 
brine, while only 6% is released to deionized water. Rb and Mo are 
the only other fission product elements significantly leached from 
the glass. Evidence is presented which shows that sintered Supercal- 
cine undergoes chemical changes in salt brine that are qualitatively 
similar to those experienced by glass samples. High concentrations of 
Cs enter the aqueous phase, and Sn and Mo are mobilized. Scouting 
tests were made with a variety of materials including commercial 
glasses, granite, UO2, AleOs, steel, and waste glasses. Weight losses 
under hydrothermal conditions are in a relatively narrow band, with 
glass and ceramic materials showing 3 to 20 times greater weight 
losses than 304L stainless steel in the 250°C test used. The conclu- 
sion from these studies is that virtually all solid materials show 
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hydrothermal reactivity at temperatures between 250 and 350°C, 
and that these extreme conditions are not desirable. 


21797 (PNL—2797) Controlled sample program publication No. 
1: characterization of rock samples. Ames, L.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1978. Contract EY-76- 
C-06-1830. 116p. Dep. NTIS, PC A06/MF AOI. 

A description is presented of the methodology used and the 
geologic parameters measured on several rocks which are being used 
in round-robin laboratory and nuclide adsorption methodology ex- 
periments. Presently investigators from various laboratories are de- 
termining nuclide distribution coefficients utilizing numerous experi- 
mental techniques. Unfortunately, it appears that often the resultant 
data are dependent not only on the type of groundwater and rock 
utilized, but also on the experimentor or method used. The Con- 
trolled Sample Program is a WISAP (Waste Isolation Safety Assess- 
ment Program) attempt to resolve the apparent method and depen- 
dencies and to identify individual experimenter’s bias. The rock 
samples characterized in an interlaboratory Kd methodology com- 
parison program include Westerly granite, Argillaceous shale, Ooli- 
tic limestone, Sentinel Gap basalt, Conasauga shale, Climax Stock 
granite, anhydrite, Magenta dolomite and Culebra dolomite. Tech- 
niques used in the characterization include whole rock chemical 
analysis, X-ray diffraction, optical examination, electron microprobe 
elemental mapping, and chemical analysis of specific mineral phases. 
Surface areas were determined by the B.E.T. and ethylene glycol 
sorption methods. Cation exchange capacities were determined with 
85Sr, but were of questionable value for the high calcium rocks. A 
quantitative mineralogy was also estimated for each rock. Character- 
istics which have the potential of strongly affecting radionuclide Kd 
values such as the presence of sulfides, water-soluble, pH-buffering 
carbonates, glass, and ferrous iron were listed for each rock sample. 


21798 (RHO-BWI—78-100) Basalt Waste Isolation Program. 
Annual report, fiscal year 1978. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). Oct 1978. Con- 
tract EY-77-C-06-1030. 183p. Dep. NTIS, PC A09/MF AOl1. 

In September 1977, the National Waste Terminal Storage 
Program was restructured—with emphasis on a salt repository and 
additional funds for support of investigations of two U.S. Depart- 
ment of Energy sites—Hanford and Nevada. The Hanford Program 
is presently the responsibility of the U.S. Department of Energy- 
Richland Operations Office. Rockwell Hanford Operations (succes- 
sor to Atlantic Richfield Hanford Company) is the prime contractor 
responsible for this work. The Basalt Waste Isolation Program 
within Rockwell Hanford Operations has been chartered with the 
responsibility of conducting these investigations. This program is 
divided into six areas including systems integration encompassing the 
definition of technical criteria, planning, and systems analysis, as 
well as repository siting and mine model development; geology 
encompassing all geologic studies needed for basalt qualification, 
repository siting, and conceptual design; hydrologic studies encom- 
passing all tests required to define any existing groundwater flow 
systems and obtain the hydrologic information needed for basalt 
qualification, repository siting, and conceptual design; engineered 
barriers encompassing the thermal assessment of the repository envi- 
ronment and the effect of waste form and other engineered barriers 
on repository feasibility and effectiveness; engineering testing in- 
volving the conduct of tests to obtain laboratory and in situ engi- 
neering properties necessary for conceptual design and basalt qualifi- 
cation; and near-surface test facility construction involving the con- 
struction of a near-surface test facility for in situ testing of the 
thermomechanical behavior of basalt. Key investigations in these six 
areas are summarized. The last section of the report lists documents 
issued during fiscal year 1978. As new investigations proceed, results 
will be documented and issued shortly thereafter. 


21799 (RHO-BWI-LD—4) Geology of the Saddle Mountains 
between Sentinel Gap and 119°30’ longitude. Reidel, S.P. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Sep 1978. Contract EY-77-C-06-1030. 132p. Dep. NTIS, PC 
A07/MF AOl. 

Members and flows of the Grande Ronde, Wanapum, and 
Saddle Mountains basalts of the Columbia River Basalt Group were 
mapped in the Saddle Mountains between Sentinel Gap and the 
eastern edge of Smyrna Bench. The Grande Ronde Basalt consists of 
the Schwana (low-MgO) and Sentinel Bluffs (high-MgO) members 
(informal names). The Wanapum Basalt consists of the aphyric and 
phyric units of the Frenchman Springs Member, the Roza-Like 
Member, and the Priest Rapids Member. The Saddle Mountains 
Basalt consists of the Wahluke, Huntzinger, Pomona, Mattawa, and 
Elephant Mountain basalts. The Wanapum and Saddle Mountains 
basalts are unevenly distributed across the Saddle Mountains. The 
Wanapum Basalt thins from south to north ard across a northwest- 
southeast-trending axis at the west end of Smyrna Bench. The Priest 
Rapids, Roza-Like, and aphyric Frenchman Springs units are locally 
missing across this zone. The Saddle Mountains basalt has a more 
irregular distribution and, within an area between Sentinel Gap and 
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Smyrna Bench, is devoid of the basalt. The Wahluke, Huntzinger, 
and Mattawa flows are locally present, but the Pomona is restricted 
to the southern flank west of Smyrna Bench, and the Elephant 
Mountain Basalt only occurs on the flanks and in three structurally 
controlled basins on the northwest side. The structure of the Saddle 
Mountains is dominated by an east-west trend and, to a lesser degree, 
controlled by a northwest-southeast and northeast-southwest trend. 
The geomorphological expression of the Saddle Mountains results 
from the east-west fold set and the Saddle Mountains fault along the 
north side. The oldest structures follow the northwest-southeast 
trend. The distribution of the flows, combined with the structural 
features, indicates a complex geologic history for the Saddel Moun- 
tains. 


21800 (RHO-BWI-LD—11) Reference waste form, basalts, and 
ground water systems for waste interaction studies. Deju, R.A.; Led- 
gerwood, R.K.; Long, P.E. (Atomics International Div., Richland, 
WA (USA). Rockwell Hanford Operations). Sep 1978. Contract EY- 
77-C-06-1030. 61p. Dep. NTIS, PC A04/MF AO1. 

This report summarizes the type of waste form, basalt, and 
ground water compositions to be used in theoretical and experimen- 
tal models of the geochemical environment to be simulated in 
studying a typical basalt repository. Waste forms to be used in the 
experiments include, and are limited to, glass, supercalcine, and spent 
unreprocessed fuel. Reference basalts selected for study include the 
Pomona member and the Umtanum Unit, Shwana Member, of the 
Columbia River Basalt Group. In addition, a sample of the Basalt 
International Geochemical Standard (BCR-1) will be used for cross- 
comparison purposes. The representative water to be used is of a 
sodium bicarbonate composition as determined from results of analy- 
ses of deep ground waters underlying the Hanford Site. 12 figures, 
13 tables. 


21801 (RHO-BWI-SA—14) Evaluation of basalt flows as a waste 
isolation media. Deju, R.A. (Atomics International Div., Canoga 
Park, CA (USA). Energy Systems Group). 1 Nov 1978. Contract 
EY-76-C-06-1030. 16p. (CONF-790204—3). Dep. NTIS, PC A02/ 
MF AO1. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

Activities in basalt waste isolation programs in the Columbia 
River basin are reported. Work during the period is summarized for 
the overall program which is divided into systems integration, 
geology, hydrology, engineered barriers studies, engineering testing, 
and the construction of a near-surface test facility. (JRD) 


21802 (RHO-LD—11) Granulometric data 241-A Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 65p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Approximately 500 sediment samples collected during the 
drilling of wells in the 241-A Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 500 sediment samples are documented in this 
report. 


21803 (RHO-LD—12) Granulometric data 241-AX Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 61p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Approximately 500 sediment samples collected during the 
drilling of wells in the 241-AX Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 500 sediment samples are documented in this 
report. 


21804 (RHO-LD—16) Granulometric data 241-C Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 69p. Dep. NTIC, MF 
AOl 

Portions of document are illegible. 

Approximately 500 sediment samples collected during the 
drilling of wells in the 241-C Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 500 sediment samples are documented in this 
report. 


NUCLEAR FUELS 2273 


21805 (RHO-LD—18) Granulometric data 241-SX Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford 
ations). Dec 1977. Contract EY-77-C-06-1030. 99p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Approximately 730 sediment samples collected during the 
drilling of wells in the 241-SX Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 730 sediment samples are documented in this 
report. 


21806 (RHO-LD—21) Granulometric data 241-TY Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford 
ations). Dec 1977. Contract EY-77-C-06-1030. 36p. Dep. NTIS, MF 
AOl. 


Portions of document are illegible. 

Approximately 200 sediment samples collected during the 
drilling of wells in the 241-TY Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 200 sediment samples are documented in this 
paper. 


21807 (SAND—78-0369) Third international seabed high-level 
waste disposal assessment workshop, Albuquerque, New Mexico, Feb- 
ruary 6—7, 1978: a report to the NEA Radioactive Waste Manage- 
ment Committee. Anderson, D.R. (ed.). (Sandia Labs., Albuquerque, 
NM (USA)). Oct 1978. Contract EX-76-C-04-0789. 188p. (CONF- 
780265—). Dep. NTIS, PC A09/MF AOI. 

From 3. international seabed high-level waste disposal assess- 
ment workshop; Albuquerque, NM, USA (6 Feb 1978). 

The task groups of the Third International Workshop were 
staffed by scientists from the attending countries. Reviews of the 
progress of programs within each nation were given and plans for 
cooperative task group workshops, data interchanges, newsletters, 
ocean cruises, sample exchanges, and critical laboratory and field 
measurements were coordinated. Although a considerable amount of 
work remains to be done to assure safety and feasibility, no technical 
or environmental reasons were identified that would preclude the 
disposal of radioactive wastes beneeath the ocean floor. 


21808 (SAND—78-0929C) Interactions of simulated waste ra- 
dionuclides and rocks. Hinkebein, T.E.; Hlava, P.F. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 4p. 
(CONF-781121—8). Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Portions of document are illegible. 

Solutions (0.19M Cs, 0.00057M Sr, 0,064M Gd, and 0.0042M 
U) were contacted with Eleana argillite, Bell Canyon Sandstone, 
Magenta Dolomite, and a halite containing 7.8% clay. The rocks 
were then flushed and then examined with the electron microprobe. 
Cs was detectable only on the Eleana shale. Sr formed insoluble 
carbonates and sulfates on the sandstones and the halite. U was 
sorbed by the Magenta and the dirty salts. Gd was sorbed on all four 
rocks. The mineral phases associated with the sorption were identi- 
fied. (DLC) 


21809 (SAND—78-1179C) Migration of cesium in dolomite from 
the Rustler Formation in the Los Medanos area in Southeastern New 
Mexico. Lynch, A.W. (Sandia Labs., Albuquerque. NM (USA)). 
1978. Contract EY-76-C-04-0789. Sp. (CONF-781121—7). Dep. 
NTIS, PC A02/MF AOl1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Column flow experiments are being conducted on Magenta 
dolomite rock taken from a potential site for the Waste Isolation 
Pilot Plant (WIPP) in Southeastern New Mexico. The experiments 
utilize monolithic samples machined from cores. The fluid phase is 
either deionized water pre-equilibrated with dolomite or a simulated 
brine composition doped with cesium-137 at a level of 0.1 wCi/ml 


21810 (SAND—78-1359) Seabed disposal program. Annual 
report, January—December 1977. Volume 1. Talbert, DM. (ed.). 
(Sandia Labs., Albuquerque, NM (USA)). Jan 1979. Contract EY-76- 
C-04-0789. 55p. Dep. NTIS, PC A04/MF AOI. 

At the conclusion of the fourth year of the program, it can 
again be stated that no technological or environmental reasons have 
been identified that would preclude the possibility of successful 
disposal of HLW or spent fuel in stable, sedimentary formations 
beneath the abyssal floors of the deep oceans. 
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21811 (SAND—78-1401C) Near-surface heater experiments. 
Tyler, L.D.; Cuderman, J.F.; Krumhansl, J.L.; Lappin, A. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
12p. (CONF-7809130—1). Dep. NTIS, PC A02/MF AOI. 

From OECD/NEA meeting in situ heating experiments in 
geologic formations; Stripa, Sweden (12 Sep 1978). 

Full-scale near-surface heater experiments are presently being 
conducted by Sandia Laboratories in the Conasauga Formation at 
Oak Ridge, Tennessee, and in the Eleana Formation on the Nevada 
Test Site, Nevada. The purposes of these experiments are: (1) to 
determine if argillaceous media can withstand thermal loads charac- 
teristic of high level waste; (2) to provide data for improvement of 
themomechanical modeling of argillaceous rocks; (3) to identify 
instrumentation development needed for further in situ testing; and 
(4) to identify unexpected general types of behavior, if any. The 
basic instrumentation of these tests consists of a heater in a central 
hole, surrounded by arrays of holes containing various instrumenta- 
tion. Temperatures, thermal profiles, vertical displacements, volatile 
pressurization, and changes in in situ stresses are measured in each 
experiment as a function of time, and compared with pretest model- 
ing results. Results to date, though in general agreement with 
modeling results assuming conductive heat transfer within the rock, 
indicate that the presence of even small amounts of water can 
drastically affect heat transfer within the heater hole itself, and that 
small amounts of upward convection of water may be occurring in 
the higher temperature areas of the Conasauga experiments. 


21812 (SAND—78-1936C) Migration studies of radionuclides at 
the WIPP site. Paine, R.T.; Barnhart, S.G.; Dosch, R.G.; Lynch, 
A.W. (New Mexico Univ., Albuquerque (USA). Dept. of Chemistry; 
Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 21p. (CONF-781069—1). Dep. NTIS, PC A02/MF AOI. 

From Workshop on environmental chemistry of the actinide 
elements; Warrenton, VA, USA (9 Oct 1978). 

A study was made of the effects on radionuclide migration 
from the solid TRU waste of inorganic and organic ligands in brine 
media. Typical organic waste meterials were exposed to synthetic 
brine at 70° for up to 1 year. Pure brine and brine/organic waste 
extracts were used to determine actinide and lathanide ('5*Gd, 
™4Ce, ™2Eu, *%Am) distribution coefficients K/sub d/ between 
geological media and the brine. Results show that brine containing 
extract from plywood, etc. reduces considerably the K/sub d/. 
(DLC) 


21813 (SAND—78-2086C) Evaluation of salt beds in New 
Mexico as a geologic repository for nuclear waste. Weart, W.D. 
(Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY- 
76-C-04-0789. 36p. (CONF-781109—5). Dep. NTIS, PC A03/MF 
AO}. 


From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 
The ee of Energy is proposing to demonstrate the 


acceptability of geologic disposal of radioactive waste by locating a 
Waste Isolation Pilot Plant (WIPP) in the salt beds 26 miles east of 
Carlsbad, New Mexico. The WIPP will serve as a permanent reposi- 
tory for defense generated transuranic contaminated waste and will 
also be used as a facility in which experiments and demonstrations 
with all radioactive waste types can be conducted. Rock salt has 
been the leading candidate for geologic disposal of nuclear waste 
since the National Academy of Science recommended in 1957 that 
salt for repositories receive further evaluation. Subsequent studies 
have failed to reveal any phenoomena which would disqualify salt 
beds as a repository medium. The present area being proposed for 
the WIPP is the second such location in the Delaware Basin for 
which new site data have been devloped; the first site proved 
geologically unacceptable. Ecologic and socioeconomic aspects 
have been investigated and extensive geophysical, geologic and 
hydrologic studies have been conducted to allow an evaluation of 
site acceptability. This paper will deal principally with the geotech- 
nical aspects of site characterization. These studies are now suffi- 
ciently complete that the site can be recommended for further 
development of the WIPP. 10 figures. 


21814 (SAND—78-2111C) High-level waste canister corrosion 
studies pertinent to geologic isolation. Braithwaite, J.W.; Molecke, 
M.A. (Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract 
EY-76-C-04-0789. 35p. (CONF-781241—1). Dep. NTIS, PC A03/ 
MF AOI. 

From Conference on high-level radioactive solid waste; 
Denver, CO, USA (19 Dec 1978). 

The compatibility of candidate high-level waste (HLW) can- 
ister materials with deep geologic isolation environments is ad- 
dressed. Results are presented which are applicable to the following 
repositories or test facilities: bedded and domed salt, sub-seabed 
sediment, and various types of hardrock. Such studies are an essen- 
tial portion of the technological basis for terminal waste manage- 
ment. These studies will identify HLW canister or overpack materi- 
als satisfying appropriate requirements for barrier lifetime. Mechani- 
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cal properties, as well as constraints on cost and consumption of 
critically limited materials, are also selection criteria. Lifetime objec- 
tives range from a minimum of several years for retrievability 
constraints up to several hundred years for retardation of near-field 
interactions (e.g., waste form leaching with potential radionuclide 
release to the geosphere) during the period of greatest HLW thermal 
output. A review of present and prior applicable corrosion results is 
presented. However, emphasis is on the results obtained from cur- 
rent laboratory and in situ HLW canister/corrosion programs at 
Sandia Laboratories. The effects of multiple variables on corrosion 
susceptibility and rates are briefly discussed and some applicable data 
given. It is possible to provide a canister/overpack barrier which can 
survive geologic isolation environments for periods of several hun- 
dred years. 


21615 (SAND—79-0076) Preliminary deformation-mechanism 
map for salt (with application to WIPP). Munson, D.E. (Sandia Labs., 
Albuquerque, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 
38p. Dep. NTIS, PC A03/MF AO1. 

Through the use of theoretical and experimental results, a 
complete but preliminary deformation-mechanism map for salt is 
constructed. This map shows those mechanisms, and consequently 
the constitutive equations, which control the deformation of salt for 
all imposed conditions of stress and temperature. Five mechanisms 
are identified as relevant. There are defect-less flow, dislocation 
glide, dislocation climb creep (two variations), diffusional creep (two 
variations), and an undefined mechanism. When the envelopes 
bounding relevant experimental investigations are overlayed on the 
map, it is possible to determine the interplay between data. This 
perspective permits a more rational interpretation of high tempera- 
ture creep data. The most powerful use of the map stems from an 
overlay of possible stress and temperature conditions of the Waste 
Isolation Pilot Plant, A proposed radioactive waste isolation project 
in bedded salt. It is also possible to draw from the map some general 
conclusions about data adequacy and constitutive equation forms 
that would pertain to the project from the map. Moreover, a first-cut 
constitutive equation for deformation of salt for the project condi- 
tions is formulated based on empirical knowledge and the two 
important mechanisms. The proposed equation incorporates the ef- 
fects of the transient creep response and of the transition activation 
energy. 


21816 (SAND—79-0219C) Mechanical response of marine sedi- 
ments resulting from isolation of radioactive wastes. Dawson, P.R. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 8p. (CONF-790304—1). Dep. NTIS, PC A02/MF AOI. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Preliminary analyses of canister movement rsulting from ther- 
mally induced density gradients have been performed using a creep- 
ing viscoplastic flow model in conjunction with a creep equation 
evaluated from literature data for fine-grained clay. The stress levels 
predicted are quite low relative to the sediment quasi-static strength 
indicating that creep testing of marine sediments at very low stress is 
necessary. 4 figures. 


21817 (STUDSVIK-SA—78-20) Compilation of production and 
disposal of liquid waste during 1977 at AB Atomenergi, Studsvik. 
Lindskog, A.; Haard, E. (Aktiebolaget Atomenergi, Studsvik 
(Sweden)). May 1978. 17p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

The production of liquid waste of categories 1,3,4,5,5R, and 
diagrams is given. The amounts are of the same magnitudes as last 
year except for category 4 which has been reduced. The production 
of beta-activity is lower than 1976, and the tritium production has 
increased. 


21818 (TID—29329) Long-range waste management planning for 
effective utilization of the subsurface disposal area. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Aug 1977. Contract EY-76- 
C-07-1570. 41p. Dep. NTIS, PC A03/MF AO1. 

Six alternatives considered for disposal of non-routine waste 
expected from decontamination and decommissioning and contami- 
nated soil are: maximum use of space between pits at the Radioactive 
Waste Management Complex (RWMC); subsurface expansion adja- 
cent to current disposal areas at the RWMC; multi-tiering waste 
within the RWMC; multi-tiering waste adjacent to the RWMC; 
subsurface disposal at other INEL disposal or storage sites; and 
subsurface disposal at Site 14. Evaluation of these six alternatives 
leads to two possible solutions which offer long-term potential. 
These are multi-tiering of waste on land adjacent to the RWMC and 
subsurface disposal at Site 14. Preliminary feasibility studies of these 
two methods are presented. Relative advantages and disadvantages 
of each are discussed. A recommended plan of action and time tables 
are given. The plan incorporates these two alternatives and a backup 
approach of multi-tiered storage within the Radioactive Waste Man- 
agement Complex. 
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21819 (UCID—17917) Corrosion studies on retrievable spent 
fuel containers: a progress report. Ludemann, W.D.; Abrego, L.; 
McCright, R.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Dec 1978. Contract W-7405-ENG-48. 60p. Dep. 
NTIS, PC A04/MF AO. 

Spent fuel canisters stored in halite (NaCl) deposits (salt beds) 
are subject to a severely corrosive environment when the hot brine 
inclusions, rich in calcium and magnesium chlorides, migrate to the 
canister. Since no data base exists on corrosion in halite brines, a 
survey was made of the corrosion resistance of potential canister 
materials in other concentrated brine environments. Corrosion-resis- 
tant metals include Ta, Ti Code 12, TiPd Alloy, Inconel 625, 
Hastelloy C-276, and Fe-base 29-4 Alloy. Although carbon steels 
have cost and availability advantages, they suffer from excessive 
corrosion rates in brines. Corrosion-resistant nonmetals include 
carbon, Teflon-type fluorocarbons, epoxide coatings, and polymer 
cements. While these materials are not suitable for constructing the 
canister, they could be used as a protective coating on a carbon steel 
canister. On the basis of this survey, we recommend a coated carbon 
steel canister, used with cathodic protection. It is important to start a 
test program to gather a data base on the corrosion of materials in 
halite brines and to verify the suitability of canister materials. 


21820 (UCRL—13933) Preliminary evaluation of 30 potential 
granitic rock sites for a radioactive waste storage facility in southern 
Nevada, Boardman, C.R.; Knutson, C.F. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 15 Feb 1978. Contract W- 
7405-ENG-48. 350p. Dep. NTIS, PC A15/MF AOl1. 

Results of preliminary study are presented which was per- 
formed under subtask 2.7 of the NTS Terminal Waste Storage 
Program Plan for 1978. Subtask 2.7 examines the feasibility of 
locating a nuclear waste repository in a granitic stock or pluton in 
southern Nevada near the Nevada Test Site (NTS). It is assumed for 
the purposes of this study that such a repository cannot be located at 

NTS. This assumption may or may not be correct. This preliminary 
Sal does not identify a particular site as being a suitable location 
for a repository. Nor does it absolutely eliminate a particular site 
from further consideration. It does, however, answer the basic 
question of probable suitability of some of the sites and present a 
systematic method for site evaluation. Since the findings of this 
initial study have been favorable, it will be followed by more 


exhaustive and detailed studies of the original 30 sites and perhaps 
others. In future studies some of the evaluation criteria used in the 
preliminary study may be modified or eliminated, and new criteria 
may be introduced. 


21821 (UCRL—13945) Scoping study of salt domes, basalts and 
crystalline rock as related to long term risk modeling for deep geologic 
disposal of nuclear waste. (Golder Associates, Inc., Kirkland, WA 
(USA)). Nov 1978. Contract W-7405-ENG-48. 125p. Dep. NTIS, 
PC A06/MF AOl. 

Purpose is to provide a preliminary geotechnical data base 
sufficient to initiate the development of Long-Term Risk Models for 
salt domes, basalt, and crystalline rock. Geology, hydrology, specific 
sites, and potential release pathways are considered for each type. A 
summary table of site suitability characteristics is presented. (DLC) 


21822 (UCRL—81094) Decommissioning of surface facilities as- 
sociated with repositories for the deep geological disposal of high-level 
nuclear wastes. Heckman, R.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 
26p. (CONF-781180—2; IAEA-SM—234/19). Dep. NTIS, PC A03/ 
MF AOI. 

From International symposium on the decommissioning of 
nuclear facilities; Vienna, Austria (13 Nov 1978). 

A methodology is presented in this paper to evaluate the 
decommissioning of the surface facilities associated with repositories 
for the deep geological disposal of high-level nuclear wastes. A 
cost/risk index (figure of merit), expressed as $/manrem, is proposed 
as an evaluation criteria. On the basis of this cost/risk index, we gain 
insight into the advisability of adapting certain decontamination 
design options into the original facility. Three modes are considered: 
protective storage, entombment, and dismantlement. Cost estimates 
are made for the direct labor involved in each of the alternative 
modes for a baseline design case. Similarly, occupational radiation 
exposures are estimated, with a larger degree of uncertainty, for 
each of the modes. Combination of these estimates produces the 
cost/risk index. To illustrate the methodology, an example using a 
preliminary baseline repository design is discussed. 


21823 (UCRL—81147(Rev.1)) Leaching characteristics of actin- 
ides from simulated reactor waste glass. Weed, H.C.; Coles, D.G.; 
Bradley, D.J.; Mensing, R.W.; Schweiger, J.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 Jan 1979. Con- 
tract W-7405-ENG-48. 9p. (CONF-781121—17). Dep. NTIS, PC 
A02/MF AOl1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 
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Two methods for measuring the leach rates of simulated high 
level waste glass are compared. One is a modification of the standard 
IAEA method and the other is a one-pass method in which fresh 
leachant solution is pumped over the sample at a controlled flow rate 
and temperature. For times up to 3 days, there is close agreement 
between results from the two methods at 25.0°C. Leach rates from 
the one-pass method show a correlation with flow rate only on day 1 
at 25.0°C, whereas _ * show a correlation with flow rate for all 
three days at 75.0°C. ?°’Np rates at 75.0°C are greater than those at 
25.0°C, but 7°°Pu rates at 75.0°C are less than or equal to those at 
25.0°C. 


21824 (UCRL—81148) Calculated radionuclide migration from a 
geologic high level waste repository. Kaufman, A.M.; Isherwood, 
D.J.; Ross, B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Oct 1978. Contract W-7405-ENG-48. 26p. (CONF- 
780778—1). Dep. NTIS, PC A03/MF AOl. 

From ASTM conference; Boulder, CO, USA (10 Jul 1978). 

Transport by groundwater is the most likely means of escape 
for radioactive waste contained in a geologic repository. The rock 
formations through which the groundwater flows are characterized 
by inhomogeneities on all distance scales. Large scale inhomogenei- 
ties cause pulses of dissolved pollutants to spread both in the 
direction of motion and transverse to it. This phenomenon is known 
as macroscopic dispersion. Similarly, inhomogeneities in the chemi- 
cal properties of the rock will cause this spreading to be greater for 
species whose movement through the rock is retarded by waste rock 
chemical interactions. Previous risk analyses of nuclear waste dispos- 
al which have ignored macroscopic dispersion found that predicted 
radiation doses to individuals are very sensitive to the waste dissolu- 
tion time. When macroscopic dispersion is incorporated into the 
analysis, however, the sensitivity of risk to dissolution time is greatly 
reduced. 6 figures, 2 tables. 


21825 (Y/OWI/SUB—78/16549/1) Thermomechanical response 
of a one-level spent fuel nuclear waste repository. Wahi, K.K.; Max- 
well, D.E.; Hofmann, R. (Science Applications, Inc., Oakland, CA 
(USA)). Mar 1978. Contract W-7405-ENG-26. 107p. (SAI-FR—821- 
1). Dep. NTIS, PC A06/MF AO1. 

Results from three waste repository (salt) calculations (explic- 
it finite-difference) indicate that: (1) the spent fuel at 150 kW/acre 
gives the highest temperatures as well as highest peak displacements; 
(2) temperature increase at any depth, due to heat from the buried 
waste, persists for much longer times in the spent fuel cases as 
compared to the high-level waste case; (3) peak displacements in the 
spent fuel 60 kW/acre case and the high-level waste 150 kW/acre 
case are approximately the same. However, they occur at substan- 
tially different times; and (4) in repository simulations, time step 
scaling and dezoning techniques work very well provided that the 
implications are understood. The disadvantages or inaccuracies in- 
troduced by these techniques are insignificant compared to the vast 
improvement in time step efficiency. 


21826 New Mexicans debate nuclear waste disposal. Lepkowski, 
W. (Chemical and Engineering News, Washington, DC). Chem. 
Eng. News (Wash., D.C.); 57: No. 1, 20-24(1 Jan 1979). 

A brief survey of the background of the Waste Isolation Plant 
(WIPP) at Carlsbad, New Mexico and the forces at play around 
WIPP is presented. DOE has plans to establish by 1988 an under- 
ground repository for nuclear wastes in the salt formations near 
Carlsbad. Views of New Mexicans, both pro and con, are reviewed. 
It is concluded that DOE will have to practice public persuasion to 
receive approval for the burial of wastes in New Mexico. 


21827 Microstructures and leachability of vitrified radioactive 
wastes. Rankin, W.N.; Kelley, J.A. (E.1. du Pont de Nemours and 
Co., Aiken, SC). Nucl. Technol.; 41: No. 3, 373-380(Dec 1978). 

Metal oxide precipitates (primarily iron oxide compounds) 
will form in the glass matrix of some compositions of vitrified 
nuclear waste, during cooling of the melt, whenever solubility limits 
are exceeded. These precipitates, containing part of the cesium and 
strontium radionuclides from the waste, are more resistant to leach- 
ing by water than the as-cast glass matrix. Some of the ane matrix 
compositions devitrify during heating for 1 month at 600°C with the 
formation of equal amounts of NaAISiO, (nepheline or carnegieite) 
and (Ca, Mn) (Mg, Fe, Mn) SiexOg, plus a small amount of 
CayFe;4O25. The leachability of devitrified glass can be up to 100 
times greater than the leachability of as-cast glass. The appearance 
and structure of the metal oxide precipitates are unaffected by the 
temperature conditions that caused devitrification of the glass 
matrix. The metal oxide precipitate particles are less leachable in 
water than any of the phases in the devitrified matrix. 


21828 Synthesis of nuclear waste monazites, ideal actinide hosts 
for geologic disposal. McCarthy, G.J.; White, W.B.; Pfoertsch, D.E. 
(The Pennsylvania State Univ., University Park). Mater. Res. Bull.; 
13: No. 11, 1239-1245(Nov 1978). 
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Monazite, an orthophosphate mineral of the lanthanides (Ln) 
and the actinides (An) U and Th, is a model for an ideal synthetic 
mineral waste form for geologic disposal of long-lived nuclear waste 
actinides. Natural monazites are known to have survived many of 
the conditions that might be inflicted on a nuclear waste repository 
by geological disruptions. High Th and U monazites with composi- 
tions typical of nuclear wastes have been synthesized with a routine 
calcination-pelletization-crystallization procedure. Charge balance 
for the Th** — Ln* substitution can be provided by either an 
equimolar Ca* —- Ln* or Si** — P® substitution. For U* — Ln*, 
only the Ca®* —+ Ln® substitution resulted in a phase-pure monazite. 
Unit cell parameter data were obtained for each nuclear waste 
monazite phase. 


21829 Microprocessor controlled, low power data acquisition 
system. Paille, L.K.; Perritt, R.Q. (Louisiana State Univ., Baton 
Rouge). pp 297-299 of IEEE Southeastern conference. New York; 
Inst. of Electrical and Electronics Engineers (1978). 

From IEEE region 3 conference and exhibit; Atlanta, GA, 
USA (10 Apr 1978). 

A low power data acquisition system has been designed as 
part of a research project to monitor the stability of salt domes for 
possible storage of radioactive waste. The key features of this system 
are: very low power consumption in the standby mode; microproces- 
sor control; capability of handling analog and digital inputs; capabili- 
ty to output data in parallel or serial format; and output digitally 
recorded on magnetic tape. 


21830 Performance considerations of nuclear reactor actinide 
recycle as a waste management alternative. Murphy, D.J. Jr. Tucson, 
AZ; Univ. of Arizona (1978). 161p. University Microfilms Order No. 
7812922. 

Thesis (Ph. D.). 

Transplutonium actinide disposal by fission reactor recycle is 
examined. The neutronic parameters are evaluated for several aver- 
age reactor neutron flux energies in the range 325 to 1071 keV. 
Simplified one-dimensional analytical models of CRBR and EBR-2 
in conjunction with the computer codes ANISN and DEER are 
used for the computations. Results indicate that if the average 
neutron flux energy is large enough (above ~ 580 keV), then the 
transplutonium waste actinides behave more as fuels than as wastes. 
Using the same volumetric power density and radial geometry as 
EBR-2, a generic actinide burner reactor’ model, fueled solely with 
transplutonium actinides, is studied. Results show that the actinides 
are neutronically reactive enough to support a critical chain reac- 
tion. The long-term burnup performance indicates that equilibrium is 
established faster as average flux spectrum energy increases. Increas- 
ing the power density increases the time required to establish equilib- 
rium. The specific reactivity (fuel value) and the long-term burnup 
performance of several actinide—lanthanide mixtures are evaluated. 
It is shown that although the lanthanides degrade the fuel value of 
the mixture, the time required to establish equilibrium actinide 
concentration is essentially unchanged. Ananalysis of the sensitivity 
of the results to uncertainties in the actinide nuclear cross section 
data show that the long-term actinide burnup performance is only 
slightly affected by relatively large uncertainties in the nuclear area. 
DLC) 


21831 (ORNL-tr—4648) Investigation into the suitability of ti- 
tanium as a corrosion resistant canister for nuclear waste. Henriksson, 
S.; Pettersson, J. (Aktiebolaget Atomenergi, Studsvik (Sweden)). 24 
Aug 1977. Translation of KBS-TR—11. 61p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

A literature study and inventory of experience has been 
carried out, aimed at assessing the possibilities of unalloyed and Pd- 
alloyed titanium withstanding corrosion for 1,000 to 10,000 years in 
contact with Baltic Sea water at 100°C and pH 4 to 10. Pitting, 
crevice corrosion, stress corrosion cracking and corrosion fatigue 
constitute no problem if the canister is made of unalloyed titanium 
corresponding to ASTM Grade 1. Titanium alloyed with palladium 
therefore need not be used. Linear extrapolation of reported corro- 
sion rates for oxidation and general corrosion gives a life of between 
1,000 and 10,000 years for a 5 mm thick canister. This estimate must 
be considered to be conservative since oxidation in fact follows a 
logarithmic law. Hydrogen embrittlement resulting from hydrogen 
pick-up from the deposition environment should not occur. Delayed 
failure caused by a redistribution of the hydrogen initially present in 
the titanium can be avoided if its concentration is maximized to 20 
ppM. Pd-alloyed titanium is more sensitive than unalloyed titanium 
to hydrogen pick-up, especially in galvanic contact with less noble 
metals. 


21832 Underground disposal of Canada’s nuclear waste. Tamme- 
magi, H.Y. (Atomic Energy of Canada Ltd., Pinawa, Manitoba); 
Gale, J.E.; Sanford, B.V. Geosci. Can.; 4: No. 2, 71-76(27 Jan 1977). 

This paper describes a program for the disposal of Canada’s 
nuclear waste deep into the formations of the earth's crust. The 
geological media in Canada which are suitable for such disposal are 
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discussed: plutonic rock, salt, and serpentinite. The test repository 
which is planned is mentioned. (DLC) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 21671, 21701, 21729, 21772, 
21775, 21793, 21808, 21809, 21812, 21824, 21838, 24533, 24534, 24647 


21833 (ANL-K—78-4421-1) Views of West Valley area residents 
concerning the Nuclear Fuel Services facility at West Valley, New 
York. Kamieniecki, S.; Milbrath, L.W. (State Univ. of New York, 
Buffalo (USA). Environmental Studies Center). Jun 1978. Contract 
W-31-109-ENG-38. 36p. Dep. NTIS, PC A03/MF AO1. 

A number of major findings have emerged from this analysis. 
Although most people have heard or read about the Nuclear Fuel 
Services plant at West Valley, few exhibit a high level of knowledge 
about the issue area. A clear majority of residents living in the region 
are concerned about the presence of the facility. Many are particu- 
larly concerned about the health dangers that can result from 
radioactive contamination of the environment. People want to see 
something done about the facility, but do not know exactly what. 
When forced to choose one out of three possible alternatives, twice 
as many people preferred to "completely remove the plant and 
restore the area” than either of the two remaining alternatives. 
People who are concerned about the facility tend to favor removal 
of the plant and restoration of the area. Nearly three-fourths of West 
Valley area residents who believe that the plant did not employ 
enough people to significantly help the economy of the region favor 
removal of the facility and restoration of the area. The results of this 
study may help policymakers choose the most acceptable course of 
action. 


21834 (ANL-K—78-4421-2) Socio-economic and demographic 
profile of the West Valley, New York area. Danziger, R. (State Univ. 
of New York, Buffalo (USA). Environmental Studies Center). Jun 
1978. Contract W-31-109-ENG-38. 7lp. Dep. NTIS, PC A04/MF 
AOl. 

The analysis is focused on the target area population and 
economic indicators. It is concluded that the area surrounding the 
plant is economically poor, if not in fact depressed. It is typical of 
older agricultural areas in much of the eastern U.S. The area is rural 
in character with little commercial and industrial development. The 
area is sparsely populated with little prospect for significant in- 
creases in population. During the period of construction and oper- 
ation of the reprocessing plant there appeared to be no consistent 
areawide patterns of socio-economic development. The only socio- 
economic impact which may be inferred from the presence of the 
plant occurred in the immediate vicinity of the plant (i.e. the town of 
Ashford). This is not surprising considering the small scale of the 
employment (150-250 persons) at the facility. Growth projections 
made in the early 1960's (at the time of plant development) were not 
met. Future county planning does not consider the plant a significant 
factor. In fact this is because the fate of the plant is out of local 
hands. More importantly, however, planning into the 1980's and 
1990's shows that the plant is not expected to have future impact. 
(i.e. substantial new growth is not projected in the immediate vicini- 
ty of the facility.) 


21835 (CONF-7810133—1) Scenarios for '*C release to the at- 
mosphere by the world nuclear industry and estimated radiological 
impacts. Till, J.E.; Killough, G.G. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/ 
MF AOI. 

From Radioactivity and environmental meeting; Norderney, 
F.R. Germany (2 Oct 1978). 

This paper presents an assessment of the radiation dose to the 
world popuiation and the associated potential health effects from 
three scenarios of '*C releases by the nuclear industry between 1975 
and 2020. Measures of health impact are derived from source terms 
through the use of a multicompartment model of the global carbon 
cycle, dose-rate factors based on “C specific activity in various 
organs of man, and health-effect incidence factors recently recom- 
mended by the International Commission on Radiological Protec- 
tion. The scenarios for worldwide 'C releases considered are (1) a 
pessimistic scenario in which all the ''C projected to be produced in 
fuel cycles is released, (2) an optimistic scenario that assumes a 
decontamination factor of 100 for fuel reprocessing, and (3) an 
intermediate scenario that simulates a phased improvement in efflu- 
ent treatment technology at reprocessing plants. The estimates of 
cumulative potential health effects are based on integrations over 
infinite time. Comparisons with estimated effects from naturally 
formed '*C are shown. 


21836 (LA—7609-MS) Applicability of microautoradiography to 
sorption studies. Thompson, J.L.; Wolfsberg, K. (Los Alamos Scien- 
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tific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 15p. 
Dep. NTIS, PC A02/MF AOl1. 

The technique of microautoradiography was applied to the 
study of the sorption of uranium and americium on five rock types 
which exist at the Nevada Test Site. It was found that autoradio- 
grams could be prepared in a few days which would allow the 
specific minerals responsible for sorption to be identified. Further- 
more, the state of aggregation of the sorbed species was clearly 
indicated. It was concluded that microautoradiography was a useful 
adjunct to currently used methods for studying sorption of certain 
radionuclides. 


21837 Influence of uranium mill tailings on tree growth at Elliot 
Lake. Murray, D.R. (Department of Energy, Mines and Resources, 
Elliot Lake, Ontario). CJM Bull; 71: No. 800, 79-81(Dec 1978). 

A four-year study was carried out to determine the ability of 
coniferous trees to aid in the reclamation of uranium tailings at Elliot 
Lake. Five species were planted: white cedar, white spruce, jack 
pine, scotch pine and red pine. More than 570 bare-root, two-year- 
old seedlings were planted on bare tailings and in areas of established 
os A further division was made between areas of coarse and 
ine tailings. Over-all survival and growth of the trees have been far 
below expectations based on previous experience with several varie- 
ties of grasses. The criteria for assessment have been percent survival 
and yearly growth as determined by plant height. Pine was superior, 
with 68% survival when planted in bare coarse tailings, 45% for 
vegetated coarse tailings and 34% for vegetated fine tailings. Cedar 
had the worst survival rates at 49%, 14% and 7% respectively. No 
species survived on bare fine tailings. The survival and growth of the 
coniferous trees have been related to species, environmental condi- 
tions and tailings properties. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 21715, 21716, 21717, 21718, 
21747, 21777, 21835, 23443, 23444 


21838 (DOE/EV—0005/8) Formerly utilized MED/AEC sites 
remedial action program. Radiological survey of the E. I. Du Pont de 
Nemours and Co., Deepwater, New Jersey. Final report. (Oak Ridge 
National Lab., TN (USA)). Dec 1978. Contract W-7405-ENG-26. 
134p. Dep. NTIS, PC A07/MF AOl1. 

The results of a radiological survey of the E. I. Du Pont 
Company, Deepwater, New Jersey, are presented in this report. 
During the 1940's this site was used for development of a process for 
the conversion of uranium oxide to produce uranium tetrafluoride 
and small quantities of uranium metal. The survey included measure- 
ments of the following: residual alpha and beta—gamma contamina- 
tion levels, both fixed and transferable, in the one remaining uranium 
tetrafluoride operations building; external gamma radiation levels at 
1 m above the surface inside this building and at outdoor locations 
where radioactive materials were handled; radon and radon daugh- 
ter concentrations in the air in the operations building; uranium, 
radium, actinium, and thorium concentrations in soil and water on 
and near the site; and the airborne concentrations of uranium, 
thorium, and radium in the operations building. Elevated concentra- 
tions of uranium were found in residues from the operations building 
and in some surface and subsurface soil samples. Alpha and beta— 
gamma contamination levels in some areas of the operations building 
were above the limits of current federal guidelines set for the release 
of property for unrestricted use. 18 figures, 11 tables. 


21839 (SAND—78-2176) Application of quality assurance 
human factors and reliability principles to the prevention of major 
environment, safety, and health incidents. Trauth, C.A. Jr.; Ellingson, 
A.C.; Farr, D.E.; Jercinovic, L.M. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 3lp. Dep. NTIS, PC 
A03/MF AOl. 

The study described in this report is part of a program to 
investigate how proven principles and techniques from the disci- 
plines of quality assurance, reliability, and human factors might be 
used, or modified, to support environment, health, and safety pro- 
grams. This report describes a study undertaken to determine wheth- 
er there appears to be genuine, potential benefit from the use or 
modification of such principles or techniques in accident prevention. 
Results are based on a hindsight analysis of major accidents which 
have occurred. 


21840 (TID—29335, pp 29-37) Environmental radiation monitor- 
ing and effects. Reinig, W.C. 17 Oct 1978. 

In Meeting of the panel on Savannah River Plant waste, 
Aiken, South Carolina: text of SRP presentations. 

Ensuring the radiation safety of the public in the vicinity of 
the Savannah River Plant was a foremost consideration in its design, 
and it has continued to be a primary objective during its 25 years of 
plant operation. The focus of this presentation is on the plant's 
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performance in achieving this objective and on the surveillance 
methods used to assess the performance. Only a brief overview will 
be presented, with emphasis on experience in recent years. 2 figures. 


21841 Judgment on Windscale. Roberts, G.C.; White, I.F. (Na- 
tional Radiological Protection Board, Harwell (UK)). Radiol. Prot. 
Bull.; No. 23, 5-8(Apr 1978). 

A summary is given of the findings of the report on the 
Windscale Inquiry into the application by British Nuclear Fuels 
Limited for planning permission to establish a plant for reprocessing 
irradiated oxide nuclear fuels (The Windscale Inquiry. Report by the 
Hon. Mr. Justice Parker, 26 January 1978, Vol.1, Report and An- 
nexes 3 to 5, HMSO). Particular attention is given to comments in 
the report on the ICRP and NRPB, radiation protection standards, 
and the risks associated with fuel reprocessing. The bases of the 
judgments made are given, together with Mr. Justice Parker's rec- 
ommendations for the setting of discharge limits, monitoring dis- 
charges and levels of environmental radioactivity, and the assess- 
ment of what constitutes a tolerable risk to the public. 


21842 Radiation shield integrity testing at the new waste calcin- 
ing facility. Olson, N.C.; Henry, R.N. (Allied Chemical Corp., Idaho 
Falls). Trans. Am. Nucl. Soc.; 30: 601(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


REGULATIONS 
REFER ALSO TO CITATION(S) 23465 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 21695, 21696, 21700, 21701, 
21707, 21719, 22722, 23126, 23189, 23460, 23462, 24061, 24063 


21843 (CONF-780872—2) Plutonium assay calorimeters. Perry, 
R.B. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

From Seminar on material and accounting technology for 
integrated guards safe; Washington, DC, USA (8 Aug 1978). 

Three calorimeters were developed for the IAEA: a small- 
sample portable calorimeter, a bulk calorimeter for up to 2 kg Pu in 
cans and capable of measuring up to 25 watts, and a calorimeter for 
4-m long LWR Pu-recycle fuel roads. Design parameters and per- 
formance capability are given, and the instruments are compared 
with those developed for NRC. 


21844 (HCP/D6010—01/1) Diversion Path Analysis Handbook. 
Volume 1. Methodology. Goodwin, K.E.; Schleter, J.C.; Maltese, 
M.D.K. (National Bureau of Standards, Washington, DC (USA). 
Center for Radiation Research). Nov 1978. Contract EA-77-A-01- 
6010. 157p. Dep. NTIS, PC A08/MF AO}. 

Diversion Path Analysis (DPA) is a safeguards evaluation 
tool which is used to determine the vulnerability of the Material 
Control and Material Accounting (MC and MA) Subsystems to the 
threat of theft of Special Nuclear Material (SNM) by a knowledge- 
able Insider. The DPA team should consist of two individuals who 
have technical backgrounds. The implementation of DPA is divided 
into five basic steps: Information and Data Gathering, Process 
Characterization, Analysis of Diversion Paths, Results and Findings, 
and Documentation. 


21845 (LA—7411-MS) Preliminary concepts: coordinated safe- 
guards for materials management in a thorium—uranium fuel repro- 
cessing plant. Hakkila, E.A.; Barnes, J.W.; Dayem, H.A.; Dietz, R.J.; 
Shipley, J.P. (Los Alamos Scientific Lab., NM (USA)). Oct 1978. 
Contract W-7405-ENG-36. 8lp. Dep. NTIS, PC A05/MF AOI. 

This report addresses preliminary concepts for coordinated 
safeguards materials management in a typical generic thorium— 
uranium-fueled light-water reactor (LWR) fuels reprocessing plant. 
The reference facility is designed to recover thorium and uranium 
from first-generation (denatured ***U) startup fuels, first-recycle and 
equilibrium (denatured ***U) thorium—uranium LWR fuels, and to 
recover the plutonium generated in the *°*U denaturant as well. 12 
figures, 3 tables. 


21846 (LBL—6877, pp 9-12) Study of nuclear material account- 
ing. Ruderman, H. 1977. 

In Energy and Environment Division annual report 1977. 

The implications of deliberate diversion of nuclear materials 
on materials accounting, the validity of the MUF concept to estab- 
lish assurance concerning the possible diversion of special nuclear 
materials, and an economic analysis to permit cost comparison of 
varying the inventory frequency are being studied. An inventory 
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cost model, the statistical hypothesis testing approach, the game 
theoretic approach, and analysis of generic plants are considered. 


21847 (NUREG/CR—0289) Measurements and standards for 
nuclear materials safeguards. Quarterly report, February 1—April 30, 
Jul 1978 . Yolken, H.T.; Jones, F.E. (eds.). (National Bureau of 
Standards, Washington, DC (USA). Inst. for Materials Research). 
Jul 1978. 40p. NTIS, PC A03/MF AOl1. 

The overall approach that NBS is utilizing to provide for 
development and dissemination of a consistent set of national mea- 
surement standards for nuclear materials safeguards is presented. It 
should be stressed that a great deal of work needs to be done to 
provide the standardization base for alternate fuel cycles. Many 
materials such as thorium, uranium-233, and plutonium, or mixed 
oxides “spiked” with fission products might well be found in future 
alternate fuel cycles. The NBS program is aimed at providing both 
the standards for today’s needs and the standards for future fuel 
cycles. A summary of the progress for each of the five tasks is given. 


21848 (NUREG/CR—0372) Design criteria for vault automa- 
tion in special nuclear material storage. McDuffee, W.T.; Hamel, 
W.R.; Shappert, L.B.; Pruitt, A.S. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 65p. (ORNL/ 
NUREG—44). Dep. NTIS, PC A04/MF AO1. 

Design criteria for safeguards benefits derived for candidate 
designs of automated special nuclear material storage vault systems 
are developed. These are based on the safeguards benefit evaluation 
methodology reported earlier that is used in establishing perform- 
ance standards for each element of the safeguards functions. Numeri- 
cal values between | and 10 are obtained which minimize the effect 
of personal preferences or differences in judgment. Specific mini- 
mum values for each safeguards function, as well as for the overall 
safeguaras systems, are chosen that constitute the criteria for design- 
ing vault storage systems. 


21849 (NUREG/CR—0475) Physical protection of nuclear ma- 
terials in transit. Quarterly progress report, April—June 1978, Chap- 
man, L.D. (ed.). (Sandia Labs., Livermore, CA (USA)). Dec 1978. 
Contract EY-76-C-04-0789. 39p. (SAND—78-2043). Dep. NTIS, PC 
A03/MF AOl. 

A computer model, SOURCE, has been developed to study 
the impact of convoy configuration and tactics upon personnel 


survival and emergency signal generation during an initial armed 
attack. During this quarter, several improvements were made to the 
SOURCE code. These improvements include (1) the capability to 
model an ambush in which the adversaries set up a roadblock, (2) 
upgraded data on aiming accuracies and human vulnerabilities, and 
(3) two output formats for examining the locations of the surviving 
guards. To support the conflict analysis task, several complementary 
conflict modeling efforts are undergoing parallel development. 
These methodologies include the SABRES computerized conflict 
simulation models, the AMBUSH conflict board game, and an 
alternative methodology being developed by Vector Research, Inc. 
(VRI). The SABRES I combat model can be used to study the 
relative value of alternative defender tactics and the relative value of 
different weapon systems. AMBUSH is a tactical board game which 
provides a hypothetical conflict between a truck convoy and an 
adversary group attempting a hijacking. ORINCON Corporation 
developed network models to be used in determining the cost 
implications of alternative transportation regulations. SRI Interna- 
tional provided weapon characterization data from representative 
types and calibers of sporting rifles, assault rifles, machine guns, 
submachine guns, shotguns, and handguns. The alternative method- 
ology for conflict modeling being developed by VRI is the engage- 
ment model, CONVOY. SAI is under contract to model the commu- 
nication system for transporters of SNM. 


21850 (ORNL/TM—6645) Material control and accountability 
aspects of safeguards for the USA *°°U/TH fuel recycle plant. Car- 
penter, J.A. Jr.; McNeany, S.R.; Angelini, P.; Holder, N.D.; Abra- 
ham, L. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract 
W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOI1. 

Two fuel cycles are considered. The highly enriched uranium 
(HEU) cycle uses uranium enriched 93% in **°U as the initial fuel. 
The medium enriched uranium (MEU) cycle uses uranium with a 
*U enrichment less than 20% as its initial fuel. In both, 7°°U is bred 
from thorium. The HEU *°U and the *°U of both cycles are 
recycled. The MEU *°U is retired to waste after one reactor cycle. 
Typical heavy metal contents of spent fuel elements from both 
cycles are presented. The main functional areas of the recycle plant 
are Shipping, Receiving, and Storage; Reprocessing; Refabrication; 
and Waste Treatment. A real-time materials accountability system 
will manage the data provided by measurements from all four areas. 
Simulations of material flow used in the HTGR development pro- 
gram are forerunners of such a system. The material control and 
accountability aspects of Reprocessing and Refabrication only are 
discussed. The proposed accountability areas are identified and the 
measurement techniques appropriate to various streams crossing the 
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boundaries of the areas are identified. Special emphasis is placed on 
novel nondestructive methods developed for assaying solid materials 
containing **°U-Th. The material form, total uranium and plutoni- 
um, and activity of selected reprocessing streams are listed. The 
isotopics and activity of the uranium input into Refabrication are 
also presented. 


21851 (P—6219) NEWS (Nuclear Energy, Weapons and Safe- 
guards) data base: a computerized bibliography, 1975—April 1978. 
Petty, G.; Yokota, M.; Harris, W.; Mihalka, M.; Solomon, K. 
(RAND ay Santa Monica, CA (USA)). Oct 1978. 132p. Rand 
Corp., Santa Monica, CA 

This bibliography, the Nuclear Energy Weapons and Safe- 
guards (NEWS) data base, is an attempt to integrate recent materials 
on the technical with the political and institutional factors that affect 
the proliferation of nuclear weapons. Materials published since 1975 
inclusive are primarily included. It is divided into personal author, 
corporate author, title, and subject catalogs. 


21852 (PB—281135) Evaluation of cost estimates of physical 
security systems for recycied nuclear fuel. Technical report. Hockett, 
J.M.; Rapezinski, L.A.; Jacobi, L.W.; Zenlea, S. (Mitre Corp., Bed- 
ford, MA (USA)). May 1978. Contract NRC-04-77-114. 173p. NTIS 
PC A08/MF AOl1. 

The report is an evaluation of the cost estimates and underly- 
ing economic assumptions of physical security systems described in 
the Draft Safeguards Supplement to the Generic Environmental 
Statement on the use of Mixed Oxide Fuel in Light Water Cooled 
Reactors -- NUREG-0002, August 1976 (GESMO). It was prepared 
by the MITRE Corporation under a contract with the Nuclear 
Regulatory Commission (NRC). The NRC contract number is NRC- 
04-77-114; the corresponding MITRE project number is 24130. 
Appendix A contains a copy of the statement of work. 


21853 (PB—281198) Safeguarding a domestic mixed oxide indus- 
try against a hypothetical subnational threat; executive summary. 
Technical report. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Material Safety and Safeguards). May 
1978. 24p. (NUREG—0414-ES). NTIS PC A02/MF AOl1. 

The report treats the feasibility of safeguarding a wide-scale 
domestic mixed oxide industry. It presents the results of an effort 
originally undertaken as part of the GESMO environmental impact 
statement and is being published as a technical report in order to 
provide information which would otherwise be unavailable due to 
the termination of the GESMO activity. The characteristics of a 
projected wide-scale MOX industry, the perceived threat to that 
industry, and the possible consequences of sabotage or theft of 
nuclear materia! are discussed. Safeguards strategies, technical ap- 
proaches, and currently existing safeguards requirements and their 
applicability to safeguarding a MOX industry are discussed and their 
economic costs and societal impacts assessed. 


21854 (SAND—78-0168) International safeguards for fast criti- 
cal facilities. Gunderson, D.O.; Todd. J.L. (Sandia Labs., Albuquer- 
que, NM (USA)). Dec 1978. Contract EY-76-C-04-0789. 68p. Dep. 
NTIS, PC A04/MF AO1. 

It was concluded that practical routine inventory verification 
techniques can be effective in detecting protracted diversion but will 
not meet the seven-day timeliness criteria either for protracted or 
large one-time diversions. An effective international safeguards 
system requires a method of continuously monitoring facility activi- 
ties either with instrumentation, inspectors, or a combination thereof. 
It was also concluded that a resident inspector is required at this 
type of facility because of the many nonroutine operations. Howev- 
er, a single inspector cannot adequately monitor all activities to 
assure that no diversion is taking place. The use of existing structural 
features and unattended monitoring at portals as well as surveillance 
by a resident inspector can provide an effective detection capability. 
A rapid special inventory verification is required following detection 
to verify any suspected diversion. 


21855 (SAND—78-0192) Conceptual design of a system for de- 
tecting national diversion of LWR spent fuel. Holmes, J.P. (Sandia 
Labs., Albuquerque, NM (USA)). Sep 1978. Contract EY-76-C-04- 
0789. 85p. Dep. NTIS, PC AOS/MF AOI. 

A conceptual design for detecting the national diversion of 
light water reactor spent fuel in water basin storage or in transit 
between facilities is described. This is the third in a series of reports 
dealing with this topic. The first report provides the spent fuel 
facilities and operations baseline description; the second report dis- 
cusses cost and performance tradeoffs for three inspection and 
surveillance concepts for the detection of a national diversion of 
spent fuel. The conceptual design presented herein will provide a 
basis for future feasibility investigations and tradeoff analyses of 
hardware configurations and inspection options. 


21856 (SAND—78-0696) Interface and Controller Chassis for 
the plutonium protection system. Shaut, A.L. (Sandia Labs., Albu- 
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querque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 27p. 
Dep. NTIS, PC A03/MF AOl1. 

An Interface and Controller Chassis has been developed for 
use in the Plutonium Protection System. This chassis provides the 
signal interface for switch monitors and the control power for 
activating solenoids and lights for both the Secure Storage Module 
and the Secure Transport Module. This work was part of the overall 
Sandia Fixed Facility Physical Protection Program. 


21857 (SAND—78-1349) Path enumeration program (EN- 
UMPTH) for physical protection effectiveness evaluation. Hall, R.C. 
(Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY- 
76-C-04-0789. 48p. Dep. NTIS, PC A03/MF AO1. 

Descriptions are presented of the structure and of EN- 
UMPTH, a program for enumerating paths which an adversary 
might follow in attempting defeat of physical protection systems. 
The paths are evaluated in terms of the probability of detecting and 
then interrupting the adversary as the paths are traversed. The 
program is intended to be practical in orientation, selecting all paths 
which meet some specified minimum criteria. The nature of the 
physical protection issue suggests that all such paths may be of equal 
interest to analysts who are concerned with a total facility. An 
example is given to demonstrate the program's applicability to 
practical problems. 


21858 (SAND—79-0008) Criteria for evaluating guard force pro- 
posed response tactics. Interim progress report, October—November 
1978. Engi, D.; Hart, C.M. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 29p. Dep. NTIS, PC 
A03/MF AOl. 

A hierarchical logic structure and pertinent assumptions relat- 
ed to evaluation/criteria checklists for the evaluation of guard force 
proposed response tactics are described. The scope of this work 
includes the development of review and acceptance criteria for both 
nuclear facilities and nuclear materials in-transit physical protection 
plans. A list of potential sources of relevant data which are pertinent 
to this study are also discussed. 


21859 (UCRL—13919) Assessment of procedures and prelimi- 
nary software design for fault tree synthesis. Payne, H.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1978. 
Contract W-7405-ENG-48. 72p. Dep. NTIS, PC A04/MF AOI. 

The Safeguards Effectiveness Assessment methodology was 
applied to the assessment of the Material Control and Accounting 
(MC and A) system. This document covers the creation of a repre- 
sentation of the MC and A system and potential adversary actions as 
a directed network (digraph), and the synthesis of a fault tree from 
the digraph. It is shown that the Lapp—Powers approach to con- 
structing the digraph is not capable of handling the MC and A 
assessment problem. Software functional specifications are given. 


LC) 


21860 (UCRL—13931) Methodology and preliminary models for 
analyzing nuclear safeguards decisions. (Applied Decision Analysis, 
Inc., Menlo Park, CA (USA)). Nov 1978. Contract W-7405-ENG- 
48. 83p. Dep. NTIS, PC A05/MF A0O1. 

This report describes a general analytical tool designed to 
assist the NRC in making nuclear safeguards decisions. The ap- 
proach is based on decision analysis--a quantitative procedure for 
making decisions under uncertain conditions. The report: describes 
illustrative models that quantify the probability and consequences of 
diverted special nuclear material and the costs of safeguarding the 
material, demonstrates a methodology for using this information to 
set safeguards regulations (safeguards criteria), and summarizes in- 
sights gained in a very preliminary assessment of a hypothetical 
reprocessing plant. 


21861 (UCRL—13940) Adversary modeling: an analysis of 
criminal activities analogous to potential threats to nuclear safeguard 
systems. Heineke, J.M. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 20 Dec 1978. Contract W-7405-ENG-48. 
54p. Dep. NTIS, PC A04/MF AO1. 

This study examines and analyzes several classes of incidents 
in which decision makers are confronted with adversaries. The 
classes are analogous to adversaries in a material control system in a 
nuclear facility. Both internal threats (bank frauds and embezzle- 
ments) and external threats (aircraft hijackings and hostage-type 
terrorist events were analyzed. (DLC) 


21862 (UCRL—52588) Some statistical problems inherent in 
radioactive-source detection. Barnett, C.S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Oct 1978. Contract W- 
7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

Some of the statistical questions associated with problems of 
detecting random-point-process signals embedded in random-point- 
process noise are examined. An example of such a problem is that of 
searching for a lost radioactive source with a moving detection 
system. The emphasis is on theoretical questions, but some experi- 
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mental and Monte Carlo results are used to test the theoretical 
results. Several idealized binary decision problems are treated by 
starting with simple, specific situations and progressing toward more 
general problems. This sequence of decision problems culminates in 
the minimum-cost-expectation rule for deciding between two Pois- 
son processes with arbitrary intensity functions. As an example, this 
rule is then specialized to the detector-passing-a-point-source deci- 
sion problem. Finally, Monte Carlo techniques are used to develop 
and test one estimation procedure: the maximum-likelihood estima- 
tion of a parameter in the intensity function of a Poisson process. For 
the Monte Carlo test this estimation procedure is specialized to the 
detector-passing-a-point-source case. Introductory material from 
probability theory is included so as to make the report accessible to 
those not especially conversant with probabilistic concepts and 
methods. 16 figures. 


21863 Automated gravimetric titrator for the determination of 
uranium in safeguards materials. Moran, B.W. (New Brunswick Lab., 
Argonne, IL). Trans. Am. Nucl. Soc.; 30: 270(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


21864 Nuclear safeguards analysis: nondestructive and analytical 
chemical techniques. Hakkila, E.A. (ed.). Washington, DC; American 
Chemical Society (1978). 221p. (CONF-780305—P4). American 
Chemical Society, 1155 Sixteenth St., N.W., Washington, D.C. 
20036. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Twelve chapters discuss standards for chemical or NDA 
measurements for nuclear safeguards, the realm of measurements, 
nuclear safeguards and the NBS Standard Reference Materials pro- 
gram, and decision analysis for nuclear safeguards. Other topics 
include isotopic safeguards techniques, nuclear safeguards applica- 
tions of energy-dispersive absorption edge densitometry, and U and 
Pu analyses with well-type Ge(Li) detectors. This book also investi- 
gates the application of on-line alpha monitors to reprocessing 
streams, the performance of an accountability measurement system, 
and a portable calorimeter. Separate abstracts were prepared for all 
twelve chapters. 


21865 Safeguards needs in the measurement area: the realm of 
measurements, Hammond, G. (Office of Safeguards and Security, 
Washington, DC); Auerbach, C. pp 1-19 of Nuclear safeguards 
analysis: nondestructive and analytical chemical techniques. Hakkila, 
E.A. (ed.). Washington, DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

This paper attempts to give a picture of the role that measure- 
ments play in safeguards and of the development necessary for 
successful implentation. It reviews briefly the history of nuclear 
materials measurements, the rationale for reliable measurement in 
materials control and accountability, types of measurements, a na- 
tional nuclear standards and measurement assurance program, and 
the challenges involved. (DLC) 


21866 Standards for chemical or NDA measurements for nuclear 
safeguards: a review. Bingham, C.D. (New Brunswick Lab., Ar- 
gonne, IL). pp 20-26 of Nuclear safeguards analysis: nondestructive 
and analytical chemical techniques. Hakkila, E.A. (ed.). Washington, 
DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Measurements of various materials from all parts of the fuel 
cycle are required to be traceable to a national measurement system, 
primarily through standards. The availability of the standards is 
discussed, for nondestructive as well as destructive chemical analy- 
sis. Needs for improved standards (reference materials) and lowered 
uncertainty are discussed. (DLC) 


21867 Nuclear safeguards and the NBS Standard Reference 
Material’s Program. Reed, W.P.; Yolken, H.T. (National Bureau of 
Standards, Washington, DC). pp 27-33 of Nuclear safeguards analy- 
sis: nondestructive and analytical chemical techniques. Hakkila, E.A. 
(ed.). Washington, DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

The special nuclear Standard Reference Materials (SRMs) 
which are currently available from NBS are listed. Aside from these 
basic materials, many secondary standards may be obtained with the 
help of the New Brunswick Laboratory and other DOE facilities. 
The current program expansion for the certification of SRMs at 
NBS for the nuclear community is mentioned. Work going on at 
NBS is mentioned in the areas of: Pu, SRMs, U-235 spike material, 
Pu-244 spike solution, primary NDA SRMs, Pu assay by calori- 
metry, and thorium metal SRM. (DLC) 
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21868 Decision analysis for nuclear safeguards. Shipley, J.P. 
(Los Alamos Scientific Lab., NM). pp 34-64 of Nuclear safeguards 
analysis: nondestructive and analytical chemical techniques. Hakkila, 
E.A. (ed.). Washington, DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

This paper examines some efficient data for analyzing and 
interpreting safeguards data. Decision analysis is used to detect 
missing material (possible diversion) in dynamic materials account- 
ing, in which the plant is divided into discrete accounting areas. The 
different statistical tests used in decision analysis are discussed. To 
demonstrate the application of decision analysis, results are present- 
ed of a study of materials accounting in the Pu purification process 
in a fuel reprocessing plant similar to Barnwell; the sensitivity to 
diversion was determined. 36 references, 6 figures, 5 tables. 


21869 Isotopic safeguards techniques. Timmerman, C.L. (Bat- 
telle Pacific Northwest Labs., Richland, WA). pp 82-94 of Nuclear 
safeguards analysis: nondestructive and analytical chemical tech- 
niques. Hakkila, E.A. (ed.). Washington, DC; American Chemical 
Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

This paper presents a generalized, simple review of isotopic 
safeguards techniques. The data base gathered to date on various 
reactor types is listed. (DLC) 


21870 Nuclear safeguards applications of energy-dispersive ab- 
sorption edge densitometry. Canada, T.R.; Langner, D.G.; Tape, J.W. 
(Los Alamos Scientific Lab., NM). pp 95-123 of Nuclear safeguards 
analysis: nondestructive and analytical chemical techniques. Hakkila, 
E.A. (ed.). Washington, DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

This paper reviews briefly the theory of energy-dispersive x- 
ray absorption edge densitometry, describes its recent applications to 
the measurement of special nuclear materials (SNM), and discusses 
some possible future adaptations that will broaden its impact in the 
field of nuclear safeguards. Although the examples reviewed are 
concerned only with plutonium, uranium, and thorium, the extension 
of the technique to other elemental determinations is straightfor- 
ward. 18 figures, 2 tables. 


21871 Performance of an accountability measurement system at 
an operating fuel reprocessing facility. Wade, M.A.; Spraktes, F.W.; 
Hand, R.L.; Baldwin, J.M.; Filby, E.E.; Lewis, L.C. (Allied Chemi- 
cal Corp., Idaho Falls, ID). pp 179-200 of Nuclear safeguards 
analysis: nondestructive and analytical chemical techniques. Hakkila, 
E.A. (ed.). Washington, DC; American Chemical Society (1978). 

The ICPP has been engaged for 25 years in the recovery of 
uranium from spent reactor fuels. In concert with the reprocessing 
activity, an accountability measurements system has been operated 
throughout the history of the ICPP. The structure and functions of 
the accountability measurements system are presented. Its perform- 
ance is evaluated in order to illustrate the relation of analytical 
methodology to the overall measurements system. 6 figures, 5 tables. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 23463 


21872 (NUREG—0436(Rev.1)) Plan for reevaluation of NRC 
policy on decommissioning of nuclear facilities. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Standards Develop- 
ment). Dec 1978. 138p. Dep. NTIS, PC A07/MF AOI. 

The present decommissioning regulations contained in Sec- 
tions 50.33(f) and 50.82 of 10 CFR part 50 require applicants for 
power reactor operating licenses to demonstrate that they can obtain 
the funds needed to meet both operating costs and estimated costs of 
shutdown and decommissioning. The development of detailed, spe- 
cific decommissioning plans for nuclear power plants is not currently 
required until the licensee seeks to terminate his operating license. 
Recognizing that the current generation of large commercial reac- 
tors and supporting nuclear facilities would substantially increase the 
need for future decommissionings, the NRC staff began an in-depth 
review and reevaluation of NRC’s regulatory approach to decom- 
missioning in 1975. The Nuclear Regulatory Commission is now 
considering development of a more explicit overall policy for nucle- 
ar facility decommissioning and amending its regulations in 10 CFR 
Parts 30, 40, 50, and 70 to include more specific guidance on 
decommissioning criteria for production and utilization facility li- 
censees and byproduct, source, and special nuclear material licens- 
ees. In response to comments from the public and states, and to 
information gained during the initial stage of execution of the plan, 
several modifications of the plan are now required. The revised 
overall report sets forth in detail the current NRC staff plan for the 
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development of an overall NRC policy on decommissioning of 
nuclear facilities. 


FUSION FUELS 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 25008, 25030 


21873 Fusion and coal energy system for the production and 
delivery of SNG, steam, and electric power: the Burning Bush Con- 
cept. Steinberg, M.; Powell, J.R. (Brookhaven National Lab., Upton, 
NY). Trans. Am. Nucl. Soc.; 30: 43-46(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


WASTE MANAGEMENT 


21874 Impurity removal and recovery processes for fusion reactor 
fuel streams. Anderson, J.L.; Bartlit, J.R.; Denton, W.H.; Kerr, E.C.; 
Sherman, R.H. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 30: 40-41(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 21862 


PHYSICAL ISOTOPE SEPARATION 


REFER ALSO TO CITATION(S) 24278 


RADIATION SOURCES 


DESIGN AND FABRICATION 


21875 (BMI-X—699) Heat source component development pro- 
gram. Report for July—December 1978. Foster, E.L. Jr. (comp.). 
(Battelle Columbus Labs., OH (USA)). Jan 1979. Contract W-7405- 
ENG-92-094. 95p. Dep. NTIS, PC AOS/MF AO1. 

This is the seventh of a series of reports describing the results 
of several analytical and experimental programs being conducted at 
Battelle-Columbus Laboratories to develop components for ad- 
vanced radioisotope heat source applications. The heat sources will 
for the most part be used in advanced static and dynamic power 
conversion systems. Battelle's support of LASL during the current 
reporting period has been to determine the operational and reentry 
response of selected heat source trial designs, and their thermal 
response to a space shuttle solid propellant fire environment. Ther- 
mal, ablation, and thermal stress analyses were conducted using two- 
dimensional modeling techniques previously employed for the analy- 
sis of the earlier trial design versions, and modified in part to 
improve the modeling accuracy. Further modifications were made 
to improve the modeling accuracy as described herein. Thermal, 
ablation, and thermal stress analyses were then conducted for the 
trial design selected by LASL/DOE for more detailed studies using 
three-dimensional modeling techniques. 


21876 (PNL—1845-40) Quarterly report on the strontium heat 
source development program, advanced systems and materials produc- 
tion division for July—September 1978. Fullam, H.T. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). Dec 1978. Contract EY- 
76-C-06-1830. 35p. Dep. NTIS, PC A03/MF AOl. 

Metallographic examination of the specimens from the 12,000- 
hr tests with °SrF, was completed this quarter. The 12,000-hr 
Hastelloy C-276 specimens exhibited substantially greater attack than 
did the 6000-hr specimens. The 12,000-hr Haynes 25 and TZM 
specimens, however, showed no more attack than did the 6000-hr 
specimens. The 20,000-hr tests with ®°SrF, have also been complet- 
ed, and arrangements have been made to ship the capsules to Oak 
Ridge National Laboratory (ORNL) for examination. Hydrostatic 
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pressure testing of the AISI-1018 steel prototype outer capsules was 
completed. The 0.4-in. wall capsule collapsed at 11,200 psi, while the 
0.5-in. wall capsule collapsed at 15,900 psi. THe 0.6-in. wall capsule 
did not collapse at the maximum test pressure of 20,000 psi, but did 
exhibit slight ovality after testing. The capsules were subjected to a 
helium leak check and no leaks were detected. Additional evaluation 
and destructive examination of the capsules are now underway. The 
5000-hr oxidation tests with Hastelloy S and Hastelloy C-4 were 
completed. At 600°C oxidation of both alloys continued to adhere to 
parabolic rate relationships. At 700° and 800°C, however, oxidation 
of the two alloys after 5000-hr exposure was less than predicted by 
the parabolic rate equations that fitted the shorter-term data. Testing 
of the tensile specimens from the 1000- and 2500-hr oxidation tests 
indicates that oxidation of the two alloys at 600° to 800°C has no 
significant effect on their room-temperature tensile properties. 


21877 Variable-fluence neutron source. Brachet, G.; Demichel, 
P.; Prigent, Y.; Riche, J.C. (to Commissariat a l’Energie Atomique). 
US Patent 4,109,153. 22 Aug 1978. Priority date 17 Dec 1975, 
France. 6p. 

The source in which the neutron fluence can be varied makes 
use of a (a,n) reaction between a radioactive emitter in powdered 
form and a target in fluid form. The emitter is immersed in the target 
fluid between an upper and lower filter within a closed chamber. 
When the emitter rests on the lower filter in the quiescent state, 
radiation is limited by self-absorption and the source is in the state of 
minimum fluence. When the target fluid is circulated by means of a 
booster, the emitter is fluidized and maximum fluence is achieved. 
Variable intermediate values can be obtained by regulating the 
pressure and rate of circulation of the target fluid. 


OTHER INDUSTRIAL USES 


REFER ALSO TO CITATION(S) 24288, 24345, 24628, 24640, 
24641, 24642, 24643, 24644, 24645, 24646 


21878 (INIS-mf—4220, pp 107-117) Results of sludge irradiation 
with electrons at AEG Telefunken Radiation Center in Wedel. Tauber, 
M. (Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, 
Wedel/Holstein (Germany, F.R.)). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


The disinfection of waste water and municipal sludge can be 
done very effectively with ionizing radiation. Powerful electron 
accelerators are now available and used world-wide in various 
industries. A system for treatment of waste water and sewage sludge 
which was tested at the AEG-Telefunken Radiation Center in 
Wedel, is described and discussed. It includes a sludge transportation 
system which enables a stream with adjustable thickness to pass 
directly under the electron beam in a continuous flow. 


21879 (SAND—78-1959C) Pilot plant study. Morris, M.E. 
(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 32p. Dep. NTIS, PC A03/MF AO1. 

Sandia Laboratories undertook the design and fabrication of 
an 8 ton/day dry sewage sludge irradiatior. The facility is intended 
(1) to function as a high-gamma-dose rate research facility; (2) to be 
a testbed for the unique electrical and mechanical components to be 
used in larger facilities; (3) to fulfill the formal requirements of a 
pilot plant so that design and construction of a demonstration facility 
could proceed; and (4) to provide accurate data base on construction 
and operating experience for the Environmental Impact Assessment 
(EIA), the Safety Analysis Report (SAR), and the cost analyses for a 
larger facility. The facility and its component systems are described 
in detail. 


ISOTOPIC POWER SUPPLIES 


21880 (LA—7651-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. Progress report, November 1978. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Jan 1979. Contract W-7405- 
ENG-36. 40p. Dep. NTIS, PC A03/MF AOl1. 

The formal monthly report covers the studies related to the 
use of 7°*PuQ, in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: 
(1)general-purpose heat source development; (2) space nuclear 
safety; and (3) radioisotopic terrestrial safety. 


21881 (MLM—2577) Alpha Fuels Environmental Test Facility 
impact gun. Anderson, C.G. (Mound Facility, Miamisburg, OH 
(USA)). 14 Dec 1978. Contract EY-76-C-04-0053. 13p. Dep. NTIS, 
PC A02/MF A011. 
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The Alpha Fuels Environmental Test Facility (AFETF) 
impact gun is a unique tool for impact testing 7**PuO2-fueled heat 
sources of up to 178-mm dia at velocities to 300 m/s. An environ- 
mentally-sealed vacuum chamber at the muzzle of the gun allows 
preheating of the projectile to 1,000°C. Immediately prior to impact, 
the heat source projectile is completely sealed in a vacuum-tight 
catching container to prevent escape of its radioactive contents 
should rupture occur. The impact velocity delivered by this gas- 
powered gun can be regulated to within +-2%. 


DESIGN AND FABRICATION 


21882 (BNWL—2042) SrF2 capsule design for heat engine appli- 
cations. Lester, D.H. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Apr 1976. Contract EY-76-C-06-1830. 53p. Dep. NTIS, 
PC A04/MF AOl1. 

Portions of document are illegible. 

A number of design changes were considered to improve heat 
transfer characteristics of the WESF capsule. This capsule was 
evaluated in a design concept for use as a heat source in a helium- 
working fluid, Stirling heat engine. Throughout the study a heat 
block concept was used. The helium was assumed to be at 1200°F 
and 200 atm. The upper temperature limit at the fuel-metal interface 
was assumed to be 800°C because of material compatibility consider- 
ations. A 0.6-in. thick outer can was considered since it may be 
required for impact resistance and high pressure accident environ- 
ments. The modifications considered were: (1) filling all gaps with 
helium rather than air, (2) filling gaps with powdered metal, and (3) 
adding a third can to the existing capsule. Also, enhancement of 
emissivity on metal surfaces was considered as a possible modifica- 
tion. 


21883 (COO—3043-30(Vol.1)) Artificial heart development pro- 
gram. Volume I. System development. Phase III summary report, July 
1, 1973—September 30, 1977. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Advanced Energy Systems Div.). 1977. Contract 
EY-76-C-02-3043. 399p. Dep. NTIS, PC A17/MF AO1. 

Efforts and results in the development of the power system 
portions of a calf implantable model of nuclear-powered artificial 
heart are discussed. The primary objective in developing the implan- 
table model was to solve the packaging problems for total system 
implantation. The power system's portion is physically that portion 
of the implantable model between the ***Pu heat sources and the 
blood pump ventricles. The *°*Pu heat sources and blood pump 
ventricles were provided as Government Furnished Equipment as 
developed and fabricated by other contractors. 


21884 (COO—3043-30(Vol.2)) Artificial heart development pro- 
gram. Volume II. System support. Phase III summary report, July 1, 
1973—September 30, 1977. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Advanced Energy Systems Div.). 1977. Contract 
EY-76-C-02-3043. 518p. Dep. NTIS, PC A22/MF A011. 

Volume 2 covers major activities of the Artificial Heart 
Development program that supported the design, fabrication, and 
test of the system demonstration units. Section A.1.0 provides a 
listing beyond that of the body of the report on the components 
needed for an implantation. It also presents glove box sterilization 
calibration results and results of an extensive mock circulation cali- 
bration. Section A.2.0 provides detailed procedures for assembly, 
preparing for use, and the use of the system and major components. 
Section A.3.0 covers the component research and development 
activities undertaken to improve components of the existing system 
units and to prepare for a future prototype system. Section A.4.0 
provides a listing of the top assembly drawings of the major systems 
variations fabricated and tested. 


21885 (DPST—78-128-5/6) *°*Pu fuel form processes. Savannah 
River Laboratory monthly report, May/June 1978. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1978. Contract EY-76-C-09-0001. 53p. Dep. NTIS, PC A04/MF 
AOl. 

Goals of the Savannah River Laboratory (SRL) program are: 
to provide technical support for the transfer of *°*Pu fuel form 
fabrication operations from Mound Laboratory to new facilities at 
the Savannah River Plant (SRP), to provide the technical basis for 
238Pu scrap recovery at SRP, and to assist in sustaining plant 
operations. Topics discussed include: (1) microstructural analysis of 
spheres 3 and 13; (2) iron impurities in PuFF spheres; (3) parametric 
experiments in the PuFF facility; (4) heat transfer in the 7°*PuO. 
sphere shipping package; (5) microstructural effects of reducing 
atmospheres on aged ***PuQy, pellets; and (6) the plutonium experi- 
mental facility (PEF). (TFD) 


21886 (LA—7601-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. Progress report, October 1978, Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 39p. Dep. NTIS, PC A03/MF AO1. 
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The formal monthly report covers the studies related to the 
use of **PuQ. in radigisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: (1) 
general-purpose heat source development; (2) space nuclear safety; 
and (3) radioisotopic terrestrial safety. 


21887 Isotope-powered satellites for shuttle launches. Kaplan, 
M.H. (Pennsylvania State Univ., University Park). J. Spacecr. Rock- 
ets; 14: No. 11, 703-704(Nov 1977). 

In order to demonstrate the impact of the space shuttle 
system on isotope-powered satellite design, a point design was 
considered. The exercise selected is a nuclear-powered version of 
the U.S. Air Force Space Test Program Standard Satellite (STPSS). 
This may be a developing program that would fly in the 1980's. It is 
conceived primarily as a standardized satellite to be used for various 
SS and operational demonstration-type payloads. A de- 
tailed consideration of the design provides a method to illustrate the 
effects of the shuttle constraints and requirements, as well as the 
impact of nuclear power on the satellite itself. The objective was to 
satisfy performance requirements and launch constraints, without 
optimizing the configuration because of limited time and effort. 


HYDROGEN 


21888 (TAC/H—77-004) Hydrogen energy: a bibliography with 
abstracts. (New Mexico Univ., a (USA). Technology 
Application Center). 31 Dec 1977. 136p. Univ. of New Mexico, 
Albuquerque. 

Abstracts of published research on hydrogen in the following 
areas are presented: production; utilization; safety; and transmission, 
distribution, and storage. (LK) 


21889 (TAC/H—78-001) Hydrogen energy: a bibliography with 
abstracts. Quarterly update, January—March 1978. (New Mexico 
Univ., Albuquerque (USA). Technology Application Center). May 
1978. 61p. Univ. of New Mexico, Albuquerque. 

Abstracts of 141 published articles on hydrogen energy re- 
search are presented. (LK) 


21890 (TAC/H—78-003) Hydrogen energy: a bibliography with 
abstracts. Quarterly update, July—September 1978. (New Mexico 
Univ., Albuquerque (USA). Technology Application Center). Oct 
1978. 54p. Univ. of New Mexico, Albuquerque. 

This bibliography contains 140 abstracts of published material 
on hydrogen energy research. (LK) 


PRODUCTION 


21891 (TAC-H—78-002) Hydrogen energy: a bibliography with 
abstracts. Quarterly update, April—June 1978. (New Mexico Univ., 
Albuquerque (USA). Technology Application Center). Jul 1978. 
43p. Univ. of New Mexico, Albuquerque, NM. 

This bibliography contains abstracts of research on hydrogen 
in the following areas: production, utilization, safety, transmission, 
distribution, and storage. (LK) 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 21893, 22105, 22112, 23564 


21892 (BNL—25211) Selection and evaluation of materials for 
advanced water electrolyzers. Srinivasan, S.; Lu, P.W.T.; Kissel, G.; 
Kulesa, F.; Orehotsky, J. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 4p. (CONF-781142—1). 
Dep. NTIS, PC A02/MF AOl1. 

From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

The mechanism of dissolution of ruthenium anodes and of the 
time variation of overpotential on such electrodes have been eluci- 
dated using combined electrochemical-ellipsometric studies. At- 
tempts are being made to stabilize ruthenium based electrocatalysts 
for SPE water electrolyzers by investigation of mixed oxides with 
the requisite characteristics for highly efficient oxygen electrodes. 
The following materials have been identified as the most attractive 
for advanced alkaline water electrolyzers operating at 120 to 150°C: 
Anode Electrocatalyst—High Surface Area Nickel Cobalt Oxide; 
Cathode Electrocatalyst—High Surface Area Nickel Boride; Separa- 
tor—Teflon Bonded Potassium Titanate or Nafion; and Cell 
Frame—Teflon or Teflon Based. The tests on barrier materials, 
electrodes and cell components have so far been carried out on a 
Static basis in a pressure vessel. Teledyne Energy Systems (TES) has 
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designed and fabricated an advanced alkaline water electrolysis test 
rig (5-cell stack). In a joint BNI—TES—University of Virginia 
program, the most promising materials will be tested for perform- 
ance and/or life in this test-rig. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 21873 


21893 (CONF-781133—2) Hybrid thermochemical hydrogen 
production cycle using solar energy process heat. Dafler, J.R.; Foh, 
S.E.; Schreiber, J.D. (Institute of Gas Technology, Chicago, IL 
(USA)). 1978. 6p. Inst. of Gas Tech., Chicago, IL. 

From AIAA conference on solar energy; Phoenix, AZ, USA 
(27 Nov 1978). 

Thermochemical hydrogen production is a laboratory-proved 
concept and the subject of continuing research in the United States 
and Europe. For the process heat source generally assumed (HTR’s) 
the limiting, second-law efficiency is about 69%, while for solar high 
temperature concentrators this limitation may go as high as 86%. 
The hybrid copper oxide—copper sulfate cycle, under development 
at IGT, uses a very high temperature endothermic process and 
appears to be very attractive from the point of view of process 

tions and process materials requirements. A base-case flow- 
sheet efficiency of 37.1% has been calculated. 


21894 (CONF-781142—6) Assessment of thermochemical hydro- 
gen production. Dafler, J.R.; Foh, S.E.; Schreiber, J.D. (Institute of 
Gas Technology, Chicago, IL (USA)). 1978. 14p. Inst. of Gas 
Technology, Chicago, IL. 

From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

The work done at the Institute of Gas Technology to assess 
thermochemical water-splitting processes is described. Two cycles 
were analyzed, and their load efficiencies were calculated. The 
electrolysis of hydrobromic acid was investigated. The maximum 
attainable efficiency for a specific hybrid cycle, EURATOM Mark- 
13, was calculated. The feasibility of high-temperature reference 
state cycles were investigated. Solar and solar hybrid heat sources 
were investigated and codified. 


21895 (EUR—6092EN) Separation of H2SO, and HI throughout 
the Bunsen reaction as a step in thermochemical cycles for hydrogen 
production. Pierini, G.; Spelta, B. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). 1978. 38p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

As far as the Bunsen reaction is concerned, the experiments 
carried out have demonstrated the feasibility of the separation of the 
two acids to an extent and concentration depending upon the type of 
organic solvent used. When light low boiling-point organic solvents 
have been used, the sulfuric acid is well concentrated, but the 
recovery of HI from the SO, phase involves difficulties due to side- 
reactions and requires a considerable amount of energy. On the other 
hand, the use of water-insoluble high boiling-point organic solvents, 
such as TBP has made it possible to reduce considerably the energy 
requirement and to eliminate any side reactions. The recovery of HI 
from the TBP-SO, phase, however, must be achieved by water 
extraction alone because, so far, no other technique has been found. 
The HI solution thus obtained is too diluted (25°/w) and consequent- 
ly a large amount of energy is required for its decomposition. Hence 
HI electrolytic decomposition rather than the thermal method is 
suggested for the application of the Bunsen reaction in a thermoche- 
mical cycle for Hz production. Naturally, this paper cannot claim to 
be a complete work on this subject, but only a point of encouraging 
departure towards a search for more and more stable organic com- 
pounds able to provide better results as far as the concentration and 
the selectivity of the two acids and the recovery of HI are con- 
cerned. 


21896 (LA-UR—78-2895) LASL thermochemical hydrogren pro- 
gram status on October 31, 1978. Cox, K.E.; Bowman, M.G. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 9p. (CONF-781142—4). Dep. NTIS, PC A02/MF AO1. 

From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

The fusion synfuel (hydrogen) project, experimental research 
in support of DOE funded cycles, the International Energy Agency 
Agreement on Thermochemical Hydrogen, and cycle evaluation are 
discussed. (LK) 


21897 (LA-UR—78-2996) Thermochemical production of hydro- 
gen from water, a critical review. Cox, K. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 56p. (CONF- 
781178—1). Dep. NTIS, PC A04/MF AO1. 
From USA/USSR workshop on alternative uses of fusion 
energy; Moscow, USSR (20 Nov 1978). 
he current status of thermochemical hydrogen technology 
as regards process chemistry, preliminary chemical engineering 
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design and techno-economics for a number of cycles undergoing 
active research and development efforts throughout the world at this 
time is assessed. Three cycles are receiving the bulk of the total 
effort and most of the funding: the hybrid sulfuric acid cycle; the 
sulfuric acid-hydrogen iodide cycle; and the hybrid sulfuric acid- 
hydrogen bromide cycle (Mark 13) . All three cycles are at the stage 
where a laboratory scale continuous plant can be or is in operation. 
The only plant in operation is at Ispra, Italy on the Mark 13 cycle. 
Materials problems are endemic to all cycles. In most cases reference 
materials for the sulfuric acid vaporization stages and the sulfuric 
acid or sulfur trioxide decomposition vessels have not yet been 
defined. A prime difficulty is the need for the vessel walls to transmit 
heat to interior fluids as well as withstand their corrosive effects. 
Serious efforts must be undertaken in the materials area prior to 
demonstration of any of the sulfuric acid-based cycles on a pilot 
plant scale under realistic pressure (30 atm) and temperature condi- 
tions. Improvements are being made in estimating the cost and 
efficiency of hydrogen produced from water and a thermal energy 
source either by Deedeouiid cycle technology or by water 
electrolysis. These include the heat penalty analysis and the 
OPTIMO computer code. Costs of thermochemical hydrogen have 
been found to fall in the $7 to $10/10'* Btu range with efficiencies in 
the 35 to 45% bracket. A 10 to 15 year developmental effort with 
increased funding of both options (thermochemical and water elec- 
trolysis) should find a clear-cut solution and resolve the situation of 
the “best” option to use for producing synthetic hydrogen from 
water. 


21898 Thermochemical water splitting process using iron-copper- 
chlorine cycle. Tamai, M.; Sato, F. (Mitsubishi Heavy Ind Ltd, Jpn). 
Nenryo Kyokai-shi; 57: No. 613, 299-306(May 1978). (In Japanese). 

The thermochemical water splitting cycle using Iron-Copper- 
Chlorine families is more promising than other cycles studies in the 
past. This cycle consists of five reactions, two of them being liquid 
phase reactions which result in a low temperature and reduced 
corrosion problems. These reactions are hydrolysis of FeCl, aque- 
ous chlorination of FesO,, aqueous reduction of FeCls, thermal 
decomposition of CuCl, and reverse Deacon reaction. Based on the 
results of experiments, the process flow sheet was prepared, and 
mass and heat balances were calculated. Thermal efficiency of about 
30% was achieved, proving the cycle’s feasibility. 6 refs. 


21899 Hydrogen production methods from water. Ohta, T. (Yo- 
kohama Natl Univ, Hydrogen Energy Lab, Jpn). Nenryo Kyokai-shi; 
57: No. 613, 307-316(May 1978). (In Japanese). 

Recent results of the water decomposition studies in the 
developed countries are reviewed. It is stressed that, from the 
thermodynamical point of view, the interface between the primary 
energy and the decomposition technology is highly important. The 
direct thermal, radiation-irradiation, thermochemical, and hybrid 
methods are discussed in the order of importance. Finally, the three- 
step hybrid methods of the Yokohama National University, and the 
photoelectrochemical method, also developed in Japan, are de- 
scribed. 14 refs. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 23572 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 


REFER ALSO TO CITATION(S) 22063, 22065, 22070, 22071, 
22072, 22073, 22074, 22075, 22076, 22096, 24589 


21900 Hydrogen photoproduction from water. Kurita, S.; 
Toyoda, K.; Endo, T.; Mochizuki, N.; Honya, M.; Onami, T. 
(Ishikawajima-Harima Heavy Industries Co., Ltd., Tokyo, Japan). 
pp 87-100 of Biological solar energy conversion. Mitsui, A.; Miya- 
chi, S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; Academic 
Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

An attempt was made to photoproduce hydrogen from water 
using a hydroquinone-quinone redox system. The rate of hydrogen 
photoproduction from hydroquinone increased upon addition of 
either potassium ferricyanide, potassium ferrocyanide, or methylvio- 
logen. The generation of hydroquinone was verified by absorption 
spectrometry. In further experiments with the same redox system 
using a photoelectrochemical cell, the rate of hydrogen evolution 
was found to increase with the intensity of incident sunlight. 


COAL GASIFICATION 


21901 Manufacture of hydrogen from fossil resources in the 
future catalytic gasification of coal and residual oils. Kikuchi, E. 
(Waseda Univ, Jpn). Nenryo Kyokai-shi; 57: No. 613, 317-322(May 
1978). (In Japanese with English abstract). 
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Hydrogen has so far been manufactured mainly by steam 
reforming or partial oxidation of naphtha or natural gas. Hydrogen 
demand within the chemical industry is expected to increase at least 
over the next few decades. To ensure an effective utilization of fossil 
resources, coal and residual oils (in addition to light petroleum 
fractions) will have to be used as feedstocks for hydrogen produc- 
tion. This article reviews some basic research studies on the catalysis 
involved in the gasification of coal and residual oil. 16 refs. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 21195 


21902 (CONF-780891—2) Progress at the steam-iron pilot plant. 
Tarman, P.B. (Institute of Gas Technology, Chicago, IL (USA)). 
1978. lip. Inst. of Gas Tech., Chicago, IL. 

From 5. annual international conference on coal gasification, 
liquefaction, and conversion to electricity; Pittsburgh, PA, USA (1 
Aug 1978). 

The pilot plant is described and results from ore circulation 
tests are given. Operating conditions achieved in Run No. 17 are 
included. (LK) 


21903 (FE—2435-24) Development of the steam—iron process 
for hydrogen production. Project 9010 quarterly report No. 6, October 
1—December 31, 1977. (Institute of Gas Technology, Chicago, IL 
(USA)). Aug 1978. Contract EX-76-C-01-2435. 36p. Dep. NTIS, PC 
A03/MF AO1. 

A combined test (Test 11) was completed, and a producer 
feed test (Test 12) was conducted in the Reactor System Variables 
Study. In Test 11, the ore circulation rates reached 55 tons/hr. 
Integrated operation of the producer and steam—iron reactor was 
achieved for a short period. Char feed was introduced to the 
producer reactor while ore was being simultaneously circulated in 
the steam—iron reactor at a rate of 40 tons/hr. In Test 12, a 
producer feed test, over 12 hrs of self-sustained operation were 
achieved. Bed temperatures were held between 1600 and 1700°F, 
and the reactor pressure was maintained at 500 psia. The slurry 
vaporizer was successfully by-passed during this test, and the char- 
water slurry was completely vaporized in the preheater zone. Data 
results for Tests 9 and 10 are also presented. The objective of Task 4, 
Kinetic Studies, is to develop improved solids with high chemical 
reactivity, high attrition resistance, and no tendency to agglomerate, 
for use in the steam—iron reactor. The results of all previous 
reactivity and attrition tests were evaluated during this quarter. 
Three preferred materials, sintered Girdler G-3A, IGT Iron—Mag- 
nesia 8, and Iron—Chromia 27, were selected for more detailed 
evaluation. Seventeen tests were conducted on these materials. All 
objectives of this task have now been achieved, and a final report is 
being prepared. The objective of Task 6, Attrition Studies, is to 
establish the effects of particle size, gas velocity, and gas density on 
the attrition characteristics of iron ore and char. Four tests were 
conducted with four size fractions of Husky lignite char to deter- 
mine the effects of particle size on attrition in a cyclone. These tests 
completed all the work scheduled for this task, and a final report is 
currently being prepared. 


21904 (FE—2435-28) Development of the steam-iron process for 
hydrogen production. Project 9010 quarterly report no. 7, January 1— 
March 31, 1978. (Institute of Gas Technology, Chicago, IL (USA)). 
Aug 1978. Contract EX-76-C-01-2435. 36p. Dep. NTIS, PC A03/ 
MF AOl. 

In the Reactor System Variables Study, data analyses of Test 
12, conducted in November, were completed. During the test, 12 hr 
of self-sustaining operation were achieved in the producer at an 
average bed temperature of 1650°F. Carbon conversion reached 
62% in the producer zone, and a good quality reducing gas was 
generated. Two tests, 13 and 14, were completed. Test 13 was 
completed in January. Ore circulation was established at 12 tons/hr 
at a reactor pressure of 200 psig and an average temperature of 
600°F in the steam-iron reactor. The reactor system performed well 
during the extremely cold weather experienced at the time. The test 
was terminated to repair a refractory-line elbow in the ore lift line. 
Test 14 was completed in March. Ore circulation was established in 
the steam-iron reactor for a total of 59 hr at an average rate of 17 
tons/hr. Tests in a small bench-scale unit showed that complete 
fluidization in the steam-iron reactor could be best achieved with -20 
mesh ore. Accordingly, Test 14 was terminated to replace the ore 
with newly crushed material. 


STORAGE 


REFER ALSO TO CITATION(S) 21891, 23813 
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21905 Hydrogen storage and transmission. Suzuki, A. (Gov 
Chem Ind Res Inst Tokyo, Jpn). Nenryo Kyokai-shi; 57: No. 613, 323- 
335(May 1978). (In Japanese with English abstract). 

Three basic methods for the storage and transmission of 
hydrogen are discussed. These methods are designed for gaseous 
hydrogen, liquid hydrogen and metal hydrides. Gaseous storage and 
transmission have not received much attention because of safety 
problems associated with high-pressure containers and container 
weight. Liquid storage and transmission are also plagued by various 
problems, including those of liquefication energy, boiling off, ortho- 
para transition etc. The liquid hydrogen storage method holds best 
a for future large-scale storage. Recent studies on various 

ydrides show that these hydrogen absorbing alloys are also promis- 
ing for energy storage. 37 refs. 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 23329, 23939 


21906 (BNL—25215) Metal hydride reasearch and development 
program at Brookhaven National Laboratory. Johnson, J.R.; Reilly, 
J.J. (Brookhaven National Lab., Upton, NY (USA)). 1978. Contract 
EY-76-C-02-0016. 1lp. (CONF-781142—2). Dep. NTIS, PC A02/ 
MF AOl. 

From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

A progress report is presented covering work performed in 
the hydrogen materials development program at Brookhaven Na- 
tional Laboratory (BNL) for FY78 which encompasses the time 
period from October 1, 1977 through September 30, 1978. The 
subjects to be discussed here concern properties of importance in the 
utilization of metal hydrides as energy storage media. Most of the 
areas of research were initiated prior to FY78, however all of the 
results contained in this manuscript were obtained during the afore- 
mentioned period of time. The following subjects will be discussed: 
the properties of ferro-titanium and chrome-titanium alloy hydrides. 


21907 (BNL—25483) Dilute solution of hydrogen and deuterium 
in (C-15) TiCr, s. Lynch, J.F.; Johnson, J.R.; Reilly, J.J. (Brookha- 
ven National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02- 
0016. 22p. (CONF-790301—1). Dep. NTIS, PC A02/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

The dilute solution of hydrogen (and deuterium) in the inter- 
metallic compound TiCr; s differs significantly from the behavior 
exhibited by hydrogen in pure metals and in random binary alloys. 
Specifically, (1) the solution of hydrogen in TiCr, s exhibits pro- 
nounced positive deviation from Sieverts’ Law; (2) the partial molar 
enthalpy at infinite dilution is significantly more exothermic than the 
enthalpy of hydride formation; (3) the relative partial molar enthalpy 
of solution of hydrogen increases with increasing hydrogen content; 
and (4) the excess free energy of hydrogen solution increases with 
hydrogen content. These results parallel the behavior of hydrogen in 
the intermetallic LaNi;, and suggest the intriguing possibility that 
such behavior is common to the solution of hydrogen in all interme- 
tallic compounds. A comparison of the solubility of hydrogen and 
deuterium in TiCr; s allows an estimation of the hydrogen vibration- 
al frequency, v/sub H/ = 1530 cm™'. X-ray diffraction data reveal 
that the partial molar volume of hydrogen in TiCr; 5 = (1.01 cm‘) is 
about 30% smaller than the value generally observed in pure metals 
or random binary alloys. 


21908 A thermodynamic analysis of HYCOS, a hydrogen conver- 

sion and storage system. Gruen, D.M.; Schreiner, F.; Sheft, I. (Ar- 

pa National Lab., IL). Jnt. J. Hydrogen Energy; 3: No. 3, 303- 
10(1978). 

A two metal hydride system for the storage, retrieval and 
conversion of thermal energy is described. The system functions— 
heating, cooling and power production—are discussed for solar 
energy applications. A thermodynamic analysis particularly of the 
conversion cycle is presented. It is concluded that solar concentra- 
tors providing heat transfer fluid temperatures of 140°C could give 
conversion efficiencies of 16.5%. 


CRYOGENIC 


21909 (N—78-23243) Reduction of liquid hydrogen boiloff: opti- 
mal reliquefaction system design and cost study. (Martin Marietta 
Aerospace Corp., Denver, CO (USA)). Apr 1978. Contract NAS10- 
9049. 41p. (NASA-CR—157000; MCR—77-136-1). NTIS PC A03/ 
MF AOl. 

The refrigeration cycles investigated are referred to as Joule- 
Thomson cycles because they depend on the J-T effect to produce 
the low temperatures. Two basic competitive refrigeration cycles 
were evaluated. The first vents a portion of cold H2 gas to achieve 
the required precooling; the second uses LN2 for precooling. Both 
open loop and closed loop cycles were evaluated as well as combina- 
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tions of venting to supplement the LN2 precooling. All cycles use a 
H2 compressor to achieve the desired high pressure (1325 psig). The 
heat compression was removed by cooling water. The high pressure 
H2 gas was cooled in counter flow heat exchangers by flowing cold 
H2 to the compressor. Further cooling was achieved for cycles using 
LN2 by passing H2 vapors through a LN2 heat exchanger. Finally, 
the high pressure H2 gas was expanded through a J-T valve where a 
portion of H2 was liquefied. The low pressure H2 gas flow back 
through the heat exchangers to the compressor is that portion not 
liquefied and makes up hydrogen gas from the dewar. 


21910 (N—78-23244) Reduction of liquid hydrogen boiloff: opti- 
mal reliquefaction system design and cost study. Final report. (Martin 
Marietta Aerospace Corp., Denver, CO (USA)). Apr 1978. Contract 
NAS10-9049. 321p. (NASA-CR—156999; MCR—77-136). NTIS PC 
A14/MF AOl. 

A preliminary design and economic analysis of candidate 
hydrogen reliquefaction systems was performed. All candidate sys- 
tems are of the same general type; differences and size, compressor 
arrangement, and amount of hydrogen venting. The potential appli- 
cation of the hydrogen reliquefaction will be to reduce the boil off 
from the 850,000 gallon storage dewars at LC-39. 


21911 Atomic hydrogen storage method and apparatus. Woollam, 
J.A. US Patent 4,077,788. 7 Mar 1978. Filed date 13 Apr 1976. 4p. 

Atomic hydrogen, for use as a fuel or as an explosive, is 
stored in the presence of a strong magnetic field in exfoliated layered 
compounds such as molybdenum disulfide or an elemental layer 
material such as graphite. The compound is maintained at liquid 
helium temperatures and the atomic hydrogen is collected on the 
surfaces of the layered compound which are exposed during dela- 
mination (exfoliation). The strong magnetic field and the low tem- 
perature combine to prevent the atoms of hydrogen from recombin- 
ing to form molecules. 


TRANSPORT 


REFER ALSO TO CITATION(S) 21905 


21912 (CONF-781142—5) Study of the behavior of gas distribu- 
tion equipment in hydrogen service update 1978. Johnson, D.G.; 
Jasionowski, W.J.; Pangborn, J.B. (Institute of Gas Technology, 


Chicago, IL (USA)). 1978. Contract EY-76-C-02-2907. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

If the operating pressures and piping are unchanged, conclu- 
sions reached are: Existing in-place components and piping with the 
possible exception of meters should be adequate for hydrogen deliv- 
ery. Due to the required flow increase of hydrogen, mechanical 
limitations of in-place meters will probably necessitate replacement 
with similar but larger capacity meters. In isolated situations, the 
difference in pipe flow characteristics of natural gas and hydrogen 
may necessitate a small increase either in delivery pressure or 
pipeline volume to provide equivalent energy delivery rates. The 
hydrogen-to-natural gas volumetric leak ratio for individual compo- 
nents will range from 2.5 to 5 and possibly greater, depending on the 
permeation characteristics of the material of construction and the 
joining methods. Although the overall hydrogen-to-natural gas volu- 
metric leak ratio for a given distribution system could range from 
about 2.9 to 3.5, the increase in energy loss from leakage will be 
minimal and may in fact be less. Short term (6 mo) exposure to 
hydrogen will not affect the mechanical or physical properties of 
metallic materials of system components. Plastic products and adhe- 
sives may be affected by the exposure. Due to hydrogen’s wider 
flammability range and low ignition energy, large leaks from pipeline 
breakage (or other modes of failure) may be significant safety 
hazards. Special pipeline repair, replacement and addition proce- 
dures will need to be devised. Added monitoring and control devices 
may be necessary at high pressure or high volume distribution 
locations. Joule Thompson effects, when encountered, will be 
minute and will not affect operations. Hydrogen leaks (to the atmos- 
phere) will not ignite spontaneously without an ignition source; 
—— escaping from a leak expands somewhat adiabatically and 
cools. 


21913 (SAND—79-8200) Hydrogen compatibility of structural 
materials for energy storage and transmission. Annual report, October 
1, 1977—September 30, 1978. Hoover, W.R. (ed.). (Sandia Labs., 
Livermore, CA (USA)). 15 Nov 1978. Contract EY-76-C-04-0789. 
74p. Dep. NTIS, PC A04/MF AOI. 

The major goal of this research program is the generation of 
the data necessary to assess the feasibility of transporting gaseous 
hydrogen through our existing natural gas pipeline network. The 
technical achievements of FY78 are highlighted by three major 
conclusions. Pipe segments with moderately sized flaws have been 
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exposed to flowing, 1000 psig hydrogen for six months with no 
failures. Similar flaws evaluated by burst tests displayed at 15% 
decrease in burst strength when hydrogen is present. Microstruc- 
tures, typical of those found in pipeline weldments, were not found 
to be significantly embrittled by 1000 psig hydrogen when the 
degree of embrittlement was assessed by tensile testing. Laboratory 
tests show low to moderate embrittlement of the parent metal when 
tensile tested in 1 atm hydrogen. However, the fracture toughness of 
this parent metal was found to drop by 40% when the same low 
pressure hydrogen environment is used. 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 21891, 23792 


21914 (CONS—2925-2) Blending of hydrogen in natural gas 
distribution systems. Volume II. Combustion tests of blends in burners 
and appliances. Final report, June 1, 1976—August 30, 1977. (Public 
Service Electric and Gas Co., Newark, NJ (USA)). Oct 1977. 
Contract EY-76-C-02-2925. 164p. Dep. NTIS, PC A08/MF AOI. 

The emerging “hydrogen economy” is a strong contender as 
one method to supplement or extend the domestic natural gas 
supply. This volume of the subject study "Blending Hydrogen in 
Natural Gas Distribution Systems” describes combustion studies to 
determine the maximum amount of hydrogen that can be blended in 
natural gas and utilized satisfactorily in typical appliances with no 
adjustment or conversion. Eleven pilot burners and t:venty-three 
main burners typical of those in current use were operated on 
hydrogen-natural gas mixtures containing approximately 8, 11, 14, 
20, 22, 25, and 31 percent, by volume, hydrogen. The eleven pilot 
burners and thirteen main burners were tested outside the appliance 
they were a part of. Ten main burners were tested in their respective 
appliances. Performance of the various burners tested are as follows: 
(1) Gas blends containing more than 6 to 11% hydrogen are the 
limiting mixtures for target type pilot burners. (2) Gas blends con- 
taining more than 20 to 22% hyrogen are the limiting mixtures for 
main burners operating in the open. (3) Gas blends containing more 
than 22 to 25% hydrogen are the limiting mixtures for main burners 
tested in appliances. (4) Modification of the orifice in target pilots or 
increasing the supply pressure to a minimum of 7 inches water 
column will permit the use of gas blends with 20% hydrogen. 


21915 (CONS—2925-3) Blending of hydrogen in natural gas 
distribution systems. Volume III. Gas blends leakage tests of selected 
distribution system components. Final report, June 1, 1976—April 30, 
1978. (Public Service Electric and Gas Co., Newark, NJ (USA)). 
May 1978. Contract EY-76-C-02-2925. 66p. Dep. NTIS, PC A06/ 
MF AOI. 

This report describes tests made using various types of joints 
and materials commonly installed in gas-distribution systems to 
determine the gas-leakage behavior when blends of hydrogen and 
natural gas are distributed. Twenty sample test joints, consisting of 
eleven cast-iron cement and jute joints, five steel joints, and four 
plastic joints, were tested using straight natural gas, varying blends 
of hydrogen with natural gas, and varying humidity levels of the gas 
mixture. In the case of the steel joints, the pressure level was also 
varied but the gas mixture was not humidified. Test results show: (1) 
cast-iron joints and steel joints that did not leak with natural gas did 
not leak with blends of up to 40% hydrogen in natural gas; (2) cast- 
iron joints and steel joints that had small leaks with natural gas did 
not leak at a higher rate with blends of up to 40% hydroge in natural 
gas; (3) cast-iron joints that had large leaks with natural gas showed 
a detectable increase in leakage as the hydrogen level in the gas 
blend increased; (4) efforts to determine if the permeability of 
polyethylene tubing increases with increasing concentrations of hy- 
droge in natural gas, and with aging of the plastic, were inconclu- 
sive; and (5) there was no preferential leakage of hydrogen in any of 
the joints tested using blends with up to 40% hydrogen in natural 
gas. 


PROPERTIES 
REFER ALSO TO CITATION(S) 21912, 21913, 21914, 21917 


21916 (N—78-23093) Combustion of hydrogen in a two-dimen- 
sional duct with step fuel injectors. Eggers, J.M.; Reagon, P.G.; 
Gooderum, P.B. (National Aeronautics and Space Administration, 
Langley AFB, VA (USA). Langley Research Center). May 1978. 
56p. (NASA-TP—1159; L—11981). NTIS PC A04/MF AOI1. 

An investigation of the combustion of hydrogen perpendicu- 
larly injected from step fuel injectors into a Mach 2.72, 2100 K 
vitiated test gas was conducted. The model simulated the flow 
between the center and side struts of an integrated scramjet module 


OTHER SYNTHETIC AND NATURAL FUELS 2285 


at Mach 7 flight and an altitude of 29 km. Parametric variation 
included equivalence ratio, fuel dynamic pressure ratio, and area 
distribution of the model. The overall area ratio of the model was 
held constant at 2.87. The data analysis indicated that no measurable 
improvement in mixing or combustion efficiency was obtained by 
varying the fuel dynamic pressure ratio from 0.79 to 2.45. Computa- 
tions indicated approximately 80 percent of the fuel was mixed so 
that it could react; however, only approximately 50 percent of the 
mixed fuel actually reacted in two test configurations, and 74 percent 
in later tests where less area expansion of the flow occurred. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


PROPERTIES 


21917 (LBL—6877, pp 179-180) Strong ignition limits for meth- 
ane—hydrogen mixtures. Cheng, R.K.; Oppenheim, A.K. 1977. 
In Energy and Environment Division annual report 1977. 
A systematic investigation was made of the strong ignition 
limit in hydrogen—methane systems. The addition of hydrogen had 
a significant effect on the strong ignition limit of methane, lowering 
considerably the temperature level at which it occurred. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 21434 


21918 (FE—2416-24) Conceptual design of a coal to methanol 
commercial plant. Executive summary. Interim final report, July 16, 
1976—February 15, 1978. (Badger Plants, Inc., Cambridge, MA 
(USA)). Feb 1978. Contract EX-76-C-01-2416. 45p. Dep. NTIS, PC 
A03/MF AOl. 

A four-volume report presents the result of an in-depth engi- 
neering and economic assessment of a conceptual design for a 
commercial facility to convert coal into methanol fuel and/or metha- 
nol using a southern Appalachian coal feed. The process steps 
involve an advanced coal gasification technique followed by a 
hydrogen—carbon monoxide shift reaction, acid gas removal and 
sulfur recovery process, and finally, a methanol synthesis reaction. 
The plant processes 63,000 net tons per day (total weight basis) of 
washed sized coal from independent mine sources. An additional 
11,000 net tons per day of coal is required for steam generation for 
support facilities. Salable products are 415,000 bbls of methanol fuel 
and methanol, and 660 tons of bright sulfur per day. The total capital 
cost is estimated at $3.1 billion (mid-1977 dollars). The product 
methanol fuel is estimated to cost 18.8 cents per U.S. gallon ($3.00 
per million Btu) at the plant fence line and chemical grade methanol 
is priced at 20.8 cents per gallon ($3.22 per million Btu). The plant 
complex will require 2,500 acres of land. During a five-year con- 
struction period a total field labor effort of 48 million manhours will 
be required. The labor force will average 6,000 men with peak 
employment levels of up to 9,000 people. The completed facility will 
employ approximately 1,700 full-time operating, maintenance, and 
support personnel. Throughout the design commercially proven 
processes and techniques have been incorporated with the exception 
of the high-pressure gasification step. Environmental problems asso- 
ciated with this industrial complex are addressed. 


21919 (FE—2416-25) Conceptual designs of commercial plants: 
coal to methanol and methanol to gasoline. Quarterly technical prog- 
ress report, October 29, 1977—January 27, 1978. (Badger Plants, 
Inc., Cambridge, MA (USA)). 27 Apr 1978. Contract EX-76-C-01- 
2416. 1lp. Dep. NTIS, PC A02/MF AO1. 

In the conceptual design of a commercial scale coal-to-metha- 
nol plant and the conceptual design of a methanol-to-gasoline com- 
mercial plant using the Mobil M-gasoline process, progress was 
reported in the following areas for the coal-to-methanol plant: coal 
and lime preparation and gasification. The interim final report is in 
preparation. In the methanol-to-gasoline conceptual design, progress 
is reported in the following areas: development of process schemes, 
methanol conversion, gas fractionation, alkylation, LPG drying, and 
general observations on fuel gas quality and hydrate formation. 
(JSR) 


21920 Selective hydrogenation of highly unsaturated hydrocar- 
bons in the presence of less unsaturated hydrocarbons. Collins, B.M. 
(to Imperial Chemical Industries Ltd.). US Patent 4,126,645. 21 Nov 
1978. Priority date 6 Apr 1976, United Kingdom of Great Britain 
and Northern Ireland (UK). 10p. 
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A catalyst for selective hydrogenation of highly unsaturated 
hydrocarbons in the presence of less unsaturated hydrocarbons com- 
prises palladium supported on alumina having a defined combination 
of micromeritic properties, the palladium being present mainly in the 
regions of the catalyst particles not more than 150 microns beneath 
their geometric surface. The alumina is made suitably by calcining 
pseudoboehmite at 1000 to 1200°C. The catalyst has a long working 
life in front-end or tail-end hydrogenation. 


21921 Methanation catalysts: activity, adsorption and degrada- 
tion studies of nickel and nickel bimetallic catalysts for methanation. 
Pannell, R.B. Provo, UT; Brigham Young Univ. (1978). 189p. Uni- 
versity Microfilms Order No. 7813813. 

Thesis (Ph. D.). 

Adsorption of hydrogen, carbon monoxide, oxygen and hy- 
drogen sulfide, catalytic activity for methanation, and thermal degra- 
dation of nickel and nickel bimetallic catalysts were investigated. 
Adsorption (stoichiometry) of hydrogen on nickel powder was 
shown to be H/Ni = 1. This ratio was also shown to be one on 
supported nickel catalysts from hydrogen chemisorption, x-ray line 
broadening and electron microscopy. CO adsorption was shown to 
depend upon pressure, temperature, composition and support. 
Oxygen adsorption is multilayer in nature and temperature depend- 
ent. Hydrogen sulfide adsorbs dissociatively and fully saturates 
nickel surfaces above 5 ppM in hydrogen. Activity tests show nickel 
and cobalt to be very active methanation catalysts. Metal loading 
and composition alter catalyst activity and product distribution, 
especially higher hydrocarbons. Adsorbed sulfur also alters activity 
and product distribution. Catalyst sintering is dependent upon both 
metal and support. Methanation activity and support phase changes 
were also investigated. 


21922 Catalysis on the atomic scale (Emmett Award Lecture of 
1977). Somorjai, G.A. (Univ. of California, Berkeley). Catal. Rev. - 
Sci. Eng.; 18: No. 2, 173-197(1978). 

This lecture demonstrates how recent advances made by 
modern surface chemistry influence the source of heterogeneous 
catalysis. Various selected techniques for surface studies on the 
atomic scale are discussed. A partial list of these techniques is 
outlined in tabular form. Four important surface phenomena, all 
major ingredients of heterogeneous catalysis that have been placed 
on a firmer foundation by the modern atomic scale studies are (1) the 
catalyst surface is heterogeneous, (2) reconstruction of the catalyst 
under the reaction conditions, (3) the catalyst surface is covered 
with a near monolayer deposit under most reaction conditions, and 
(4) additives or promoters is partly responsible for the surface 
chemistry of the catalytic system. With the basic knowledge of the 
character of the active catalyst on the atomic scale, improving the 
selectivity or optimizing the activity of catalysts is proably directions 
for future research. Studies of monolayer systems of metals on oxides 
or on metals of other types should yield new synthetic catalytic 
systems. (BLM) 


21923 Kinetics of methanation in a Berty reactor. Malladi, M. 
Chicago, IL; Illinois Inst. of Technology (1977). 151p. University 
Microfilms Order No. 7811819. 

Thesis (Ph. D.). 

The methanation reaction was studied on a nickel catalyst 
supported on kieselguhr in a Berty reactor. A rate expression was 
fitted to the data free of any physical resistances. A two body 
collision model between a hydrogen molecule and a molecule of 
carbon monoxide comples (CHOH) was assumed for this purpose. 
The equation fitted to the data is: r x 10~?7 = 1.21 exp(-13,000/RT)P/ 
sub co/P/sub He/ -29 exp(-28,688/RT)P/sub CH,/P/sub H20/. 
This expression could correlate the data with a maximum deviation 
of +-15 percent. At 315°C the rate expression simplified to only the 
forward rate. The reaction rates were measured using feed mixtures 
containing carbon monoxide percentages varying from 2.95 to 9.64 
percent and the balance being hydrogen. The feed composition of 
steam was varied from 30 to 48 percent, to investigate the effect of 
steam on the rate of methanation reaction. The operating tempera- 
ture and pressure was varied from 315 to 593°C and 14.50 to 71.30 
kg/cm?, respectively. The catalyst used was in the form of cylindri- 
cal pellets (3 mm x 3 mm) containing 58 percent nickel supported on 
kieselguhr. The values of temperature difference between the cata- 
lyst pellet and the surrounding gas phase were measured as a 
function of the particle Reynolds number using microthermocouples. 
These measurements indicated the existence of the interphase mass 
transfer resistance. Measurements of the reaction rate made on a 
sample of powdered catalyst indicatedminimal interphase resistances. 
The effect of thermal deactivation of the catalyst on the reaction 
rates was studied and a rate expression was formulated for the 
methanation reaction on sintered catalyst. Scanning electron micro- 
scope analysis gave evidence of catalyst sintering. Sulfur poisoning 
of the catalyst also was investigated. 
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PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 22049, 22050, 22051, 22058, 
22059, 22065, 22093, 22095 


21924 (CONF-7809125—1) Investigation of gasification of bio- 
mass in the presence of catalysts. Mudge, L.K.; Sealock, L.J. Jr.; 
Robertus, R.J.; Mitchell, D.H.; Baker, E.G.; Walkup, P.C. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). 1978. Contract EY- 
76-C-06-1830. 34p. Dep. NTIS, PC A03/MF AOl1. 

From 5. biomass thermochemical conversion coordination 
meeting; Richland, WA, USA (19 Sep 1978). 

Results obtained in the study to determine the technical and 
economic feasibility of catalyzed biomass gasification to produce the 
specific products methane, hydrogen, carbon monoxide, or synthesis 
gas for generation of ammonia, methanol, or hydrocarbons are 
reported. The work in the current reporting period has centered on 
laboratory studies to determine the relative activity of NazCOs; and 
trona and 3 1/2 times as much as borax or uncatalyzed wood at both 
550 and 650°C. The effect of biomass composition on gas production 
was determined by gasifying wood, bark, and cellulose. In all cases 
bark samples produced more gas than their respective woods. The 
use of combined catalysts to optimize methane production is being 
studied. Initial screening of catalysts has begun. The design, procure- 
ment, and installation of the process development unit is described. 
(JSR) 


21925 (COO—2983-8) Energy and protein production from pulp 
mill wastes. Annual report, June 15, 1977—June 15, 1978. Jurgensen, 
M.F.; Patton, J.T. (Michigan Technological Univ., Houghton 
(USA)). 15 Jun 1978. Contract EY-76-S-02-2983. 61p. Dep. NTIS, 
PC A04/MF AOl1. 

Studies on desugared spent sulfite liquor, DSSL, subjected to 
ozonation indicate that this complex organic substrate in water 
solution reacts readily with ozone to produce lower molecular 
weight organic fragments which can be metabolized by a variety of 
microorganisms. Ozone uptake is complete up to approximately 15 
g/l and results in an increase of 35% BOD and a reduction of 16% 
COD. The production of BOD is pH dependent with a maximum 
occurring at aroung pH 3. The production of methane via fermenta- 
tion of DSSL is greatly enhanced by the ozonation reaction. Meth- 
ane production on raw DSSL is only 45.3 standard cc/1 of DSSL. 
After ozonation of the DSSL during which 15 g/l of ozone are 
reacted, the resulting product yields 1239 standard cc/1. The hy- 
pothesis that methane is produced from acetic acid, held by several 
prior workers, could not be corroborated in this study. Liquor 
remaining in the fermenter after gas production has essentially 
ceased in much richer in acetic acid than ozonated DSSL. Continu- 
ous fermentation studies operated to optimize gas production pro- 
duced a fermentate containing 3.96 g/1 of acetic acid. The produc- 
tion of protein accomplished through the growth of Torula yeast on 
DSSL is also enhanced by the ozonation reaction. Two variants 
show minimal growth on unozonated DSSL but cell densities of 5 g/ 
1 were obtained with the rough variant when this substrate has been 
ozonated. In contrast to the methane fermentation which showed 
high ozone consumption to be beneficial, the yeast prefer very 
minimal ozone reaction. Yeast growth was not vigorous on methane 
fermentate shown to be rich in acetic acid. 


21926 (PB—280159) Edison-Coordinated Joint Regional Solid 
Waste Energy Recovery Project, feasibility investigation. Final report. 
(Vermont Univ., Burlington (USA). Dept. of Electrical Engineering; 
Los Angeles County Sanitation Districts, CA (USA)). Apr 1977. 
314p. (BECHTEL—77-RD-1). NTIS PC A14/MF AOl1. 

Three different systems for recovering energy from municipal 
solid waste by pyrolytic conversion were investigated and costs 
estimated. The three systems produce a final energy output of 
electricity, gas and oil. The approved candidate recovery processes 
considered were: A pyrolytic gas produced by the PUROX process 
with no upgrading; A pyrolytic oil produced by the FLASH PYRO- 
LYSIS process with no upgrading; Electrical energy generated by 
steam from the ANDCOTORRAX pyrolysis gas. 


21927 (PB—281074) Biomass energy for Hawaii. Volume III. 
Mixed municipal refuse. Final report. (Hawaii Biomass Energy Study 
Team, Honolulu (USA); Stanford Univ., CA (USA). Inst. for 
Energy Studies; Hawaii Univ., Honolulu (USA). Hawaii Natural 
Energy Inst. ). Feb 1977. 215p. (HB—3). NTIS PC A10/MF AOlI. 

This volume considers refuse resources, materials recovery, 
energy recovery, direct utilization of syngas, secondary conversion 
of syngas, costs and revenues, siting, ownership and financing plan, 
and general evaluation framework. 


21928 (PB—281649) Solid waste and biomass. Their potential as 
energy sources in Illinois, 1977. Koenig, H.L. (Illinois Energy Re- 
sources Commission, Springfield (USA)). 1977. 54p. NTIS PC A04/ 
MF AOl. 
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Illinois is in the process of establishing an integrated and 
comprehensive energy policy that is intended to serve as the frame- 
work for a variety of programs that would make the state increasing- 
ly energy-independent. Until 2000 solid waste will be a more signifi- 
cant energy source than biomass. During the next 25 years the use of 
biomass should be developed, however, to provide a source of 
energy in the 2lst century. The Solid Waste and Biomass Study 
Panel was established in April, 1976, to prepare a comprehensive 
report describing current programs, problems, and recent technical 
developments pertaining to the conversion to fuel of solid waste and 
biomass. The Panel was also directed to recommend legislative 
action, as well as educational and research programs, that could be 
undertaken by the State to encourage the development of solid waste 
and biomass as sources of energy for the State. The panel’s recom- 
mendations are described in this report. 


21929 (PNL-SA—6807) Enhancement of methane production in 
the anaerobic digestion of sewage sludges. Spencer, R.R. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). 10 May 1978. 
Contract EY-76-C-06-1830. 22p. (CONF-780549—6). Dep. NTIS, 
PC A02/MF AOl. 

From Symposium on biotechnology in energy production; 
Gatlinburg, TN, USA (10 May 1978). 

The effect of powdered activated carbon on stressed anaero- 
bic digesters utilizing a sewage sludge substrate was evaluated. The 
addition of carbon resulted in increased methanee production and 
greater process stability. The degree of enhancement appeared to be 
proportional to carbon concentration over the dose range studied 
(500-10,000 mg/l). A maximum increase in methane production of 
about 150% was observed at the highest carbon dose. The effect of 
1500 mg/1 carbon, 4000 mg/I coal, and 4000 mg/I flyash on relative- 
ly unstressed digesters was also examined. Units using a sewage 
sludge substrate were operated at 10 and 20 day SRT’s. A 12% 
increase in methane production was observed in a carbon dosed 
digester functioning at a 10 day detention time. Enhancement was 
not evident with carbon at a 20 day SRT. No significant improve- 
ment in methane production was obtained in any of the digesters 
using coal or flyash as additives. Using the experimental data, a 
technique was developed for estimating the efficiencies of the meth- 
ane forming and acid forming steps in the anaerobic digestion 
process. The results indicated that in stressed systems both stages of 
the digestion process were enhanced by the addition of powdered 
carbon. In the relatively unstressed systems, when enhancement did 
occur, only the scid forming step was affected. This information will 
supplement current research at determining the mechanism(s) by 
which carbon enhances the digestion process.Based on the results of 
this study, it appears that the benefits of carbon addition are greatest 
in stressed systems. Only very moderate increases in methane pro- 
duction would probably be attainable in well operating digesters. 
Coal and flyash do not seem to be effective in enhancing gas 
production in unstressed systems. However, their effectiveness has 
not been tested in stressed situations. 


ALCOHOL FUELS 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 21185, 21919 


21930 (FE—2416-16) Conceptual design of a coal to methanol 
commercial plant. Annual report, July 16, 1976—July 29, 1977. 
(Badger Plants, Inc., Cambridge, MA (USA)). 30 Sep 1977. Contract 
EX-76-C-01-2416. 3lp. Dep. NTIS, PC A03/MF AO1. 

An analysis of the accomplished work during this period 
establishes the following conclusions about specific items in the 
design of commercial plant: today’s large, modern, pulverized-coal- 
feed, power-generation facilities will serve as sources of first-hand 
information and data relative to the coal handling facilities. Existing 
limestone calcining plants, capable of operating at 3,000 tons per day 
or higher, will serve as excellent models for the conceptual design of 
the lime handling facility. The Shift Unit Converter is specified as a 
radial flow reactor in order to reduce vessel diameter and reduce 
pressure drop. DuPont's ‘’Torvex Process” for the catalytic inciner- 
ation of carbon monoxide in the Rectisol Unite CO. vent streams is 
the most attractive from both an economic and technical viewpoint. 
Based on the optimization study, three Methanol Synthesis Reactors 
will be required per gasifier train or a total of eighteen synthesis 
reactors for the commercial plant. The Lurgi 750 psig synthesis 
process is more economical than the Mitsubishi 1,400 psig process. 
Methy] fuel drying is included in the process configuration. Pressur- 
ized gaseous nitrogen is available as a by-product from the Oxygen 
Units. of the conceptual design (By lowering the water content from 
6.5 to 0.5 weight percent, a decided reduction in shipping costs is 
realized). Methanol recovery from the Area 400 and 500 off-gases is 
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economically feasible; consequently, water scrubbing facilities are 
incorporated in the process configuration. 


21931 (FE—2416-24(Vol.2)) Conceptual design of a coal to 
methanol commercial plant. Volume II. Commercial plant economic 
analysis. Interim final report, July 16, 1976—February 15, 1978. 
(Badger Plants, Inc., Cambridge, MA (USA)). Feb 1978. Contract 
EX-76-C-01-2416. 142p. Dep. NTIS, PC A07/MF AO1. 

A four-volume report presents the result of an in-depth engi- 
neering and economic assessment of a conceptual design for a 
commercial facility to convert coal into methanol fuel and/or metha- 
nol using a southern Appalachian coal feed. Volume II presents the 
economic aspcts of the project. The basis of the economic evaluation 
is described. The capital investment by plant areas and systems, the 
annual operating costs, and the startup costs are evaluated. (JSR) 


21932 (FE—2416-24(Vol.4A)) Conceptual design of a coal to 
methanol commercial plant. Volume IV A. Drawings, specifications 
and alternate designs. Interim final report, 16 July, 1976—15 Febru- 
ary 1978. (Badger Plants, Inc., Cambridge, MA (USA)). Feb 1978. 
Contract EX-76-C-01-2416. 480p. Dep. NTIS, PC A21/MF AOl. 

Flow diagrams are given for the process flow and utility 
flow. Material balance figures are tabulated for the main process 
units: coal gasification, shift unit, acid gas removal, sulfur recovery, 
methanol synthesis, methanol fuel drying, and methanol purification. 
Equipment specifications and sketches of vessels and buildings are 
compiled. A bade case gasifier design and alternative gasifier designs 
are also included. (JSR) 


21933 (FE—2416-24(Vol.4B)) Conceptual design of a coal to 
methanol commercial plant. Volume IVB. Interim final report, July 
16, 1976—February 15, 1978. (Badger Plants, Inc., Cambridge, MA 
(USA)). Feb 1978. Contract EX-76-C-01-2416. 391p. Dep. NTIS, PC 
A17/MF AOl1. 

Alternative slurry feed cases are evaluated. Plot plans and 
area layouts are presented. General specifications for the plant are 
compiled. The logic diagrams and computer printcuts of the critical 
path method analysis of the design and construction are given. A 
bibliography and table of abbreviations used are appended. (JSR) 


21934 (FE—3177-1) Methanol and methyl fuel catalysts. Quar- 
terly report, September—November 1978. Klier, K.; Herman, R.G. 
(Lehigh Univ., Bethlehem, PA (USA). Center for Surface and 
Coatings Research). Dec 1978. Contract ET-78-S-01-3177. 22p. Dep. 
NTIS, PC A02/MF AO1. 

The objectives of this research program are the investigation 
and development of catalytic systems for the synthesis of methanol 
and methy! fuel from coal-generated synthesis gas and the procure- 
ment of kinetic data for reaction mixtures of CO2, H2O, and O2. The 
preparation of alkali-doped methanol synthesis catalysts has begun, 
and the cesium- and rubidium-doped catalysts will be the first to be 
tested. A second catalytic testing unit was designed and the parts 
have been ordered. A Cu/Zn/AI catalyts (57/28/15 wt. % as the 
oxides) was prepared from acetate salts and was tested for methanol 
syntehsis activity. A high carbon conversion to methanol was ob- 
served, but the cataytic activity was lost when CO. was removed 
from the synthesis gas stream. This catalyst is being fully character- 
ized by x-ray powder diffraction, scanning transmission electron 
microscopy (STEM), surface area measurements, and optical spec- 
troscopy. STEM shows the basic morphological feature to be large 
hexagonal prisms, while x-ray diffraction demonstrates that the 
crystalline Cu® and ZnO domains are much smaller. The catalyst is a 
fine interdisperion of particles of ZnO (50 mol %), with amorphous 
Al:Os (23 mol %) and Cu (7.5 at. %) and particles of copper metal. 
The role of AlpO3 appears to be to enlarge the surface area of the 
ZnO/Cu phase. The presence of copper in the ZnO/AlOs particles 
appears essential for the activity of the catalyst. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 24621 


21935 (LBL—6877, pp 96-99) Composition and enzymatic hy- 
drolysis of cellulosic agricultural residues. Riaz, M.; Sciamanna, A.F.; 
Yang, R.D.; Wilke, C.R. 1977. 

In Energy and Environment Division annual report 1977. 

Composition of some agricultural wastes generated in Califor- 
nia is tabulated. Chemical pretreatments were studied to see if sugar 
production by enzymatic hydrolysis might be improved. Efforts are 
in progress to optimize the production of enzyme. Effects of urea on 
the hydrolysis of cellulose were studied. (DLC) 


21936 (LBL—6877, pp 100-101) Design and economic studies of 
alternative fermentation methods for ethanol. Cysewski, G.R.; Wilke, 
C.R. 1977. 
In Energy and Environment Division annual report 1977. 
Data from laboratory fermentations are summarized. Costs of 
conducting the fermentation by the alternative methods (batch, 
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continuous, continuous with cell recycle, and vacuum with cell 
recycle) are also summarized. (DLC) 


21937 (LBL—6877, pp 102) Fermentation of hemicellulose 
sugars to ethanol. Batter, T.R.; Brandon, B.A.; Rosenberg, S.L.; 
Wilke, C.R. 1977. 

In Energy and Environment Division annual report 1977. 

The fermentation of xylose to ethanol was studied. Tempera- 
ture and pH optima for growth were found to be 30°C and 5.0, 
respectively. The growth is linear and occurs in two phases. Growth 
is completely halted at ethanol contents greater than 4.1 wt. %. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 21313, 21928, 22054 


21938 (NP—23555) Evaluation of wood waste energy conversion 
systems. (Levelton (B.H.) and Associates Ltd., Vancouver, British 
Columbia (Canada)). 31 Mar 1978. 199p. Dep. NTIS (US Sales 
Only), PC A09/MF AOI. 

The technology available for recovering energy from wood 
wastes was identified and the merits of the various systems available 
for energy recovery were evaluated. The potential for applications 
in the forest-products industry in British Columbia to replace fossil 
fuels was analyzed. The combustion equipment and systems demon- 
strating proven technology were identified. Gasification, pyrolysis, 
wood densification, and alcohol production were not considered to 
have proven technology or favorable economics for use in the forest 
products industry. Specific areas where fossil fuels can be replaced 
by wood wastes were identified and discussed. Factors to be consid- 
ered in the selection of a wood-fired system were analyzed. (JSR) 


21939 (SERI—35) Densified biomass: a new form of solid fuel. 
Reed, T.; Bryant, B. (Solar Energy Research Inst., Golden, CO 
(USA)). Jul 1978. Contract EG-77-C-01-4042. 44p. Dep. NTIS, PC 
A03/MF AOl1. 

Biomass is an economically and environmentally attractive 
fuel, but it is often difficult to collect, store, ship, and use. Densifying 
biomass to a specific gravity of 1.0 eliminates most of these funda- 
mental problems and produces a uniform, clean, stable fuel: densified 
biomass fuel or DBF. Before conversion to DBF, raw biomass 
residues generally require preparation: the separation of noncombus- 
tibles from combustibles, expecially for solid municipal waste; mill- 
ing; and drying. About 5% of the energy content in raw biomass can 
be expended in preparation and 1% to 3% in densification. In its 
densified form, biomass can be burned in standard equipment with 
reduced emissions and increased heat release and thermal efficiency. 
Tests have shown that DBF is an acceptable substitute or diluent in 
existing coal-fired systems. In addition, DBF may be used in home 
heating, pyrolysis, gasification, and power generation. Based on 
component equipment costs and the installed cost of existing plants, 
the estimated break-even selling price of Woodex pellets is $1.20 to 
$3.40/MBtu or $19.20 to $54.40/ton, depending on feedstock cost. 
Within that cost range, DBF appears to be economically competitive 
with coal in some markets, particularly when taking into account 
environmental advantages of low sulfur content. Even when forest 
and farm residues are available for fuel purposes, it may be prefer- 
able to pellet the residues, rather than combust them directly, 
because of transportation, storage, and capital investment savings. 


21940 Physical and fuel properties of groundnut shell. Quadri, 
S.A. (Marathwada Agricultural Univ., Maharashtra, India); Mahesh- 
wari, R.C.; Ojha, T.P. J. Inst. Eng. (India), Mech. Eng. Div.; 58: 229- 
231(Mar 1978). 
The paper presents certain physical and fuel characteristics of 
roundnut shell which are vital for its utilization as a useful source of 
uel in groundnut processing industries. Topics discussed are physi- 
cal properties, calorific value, ultimate analysis, and senible heat in 
combustion products. 


GASEOUS WASTE FUELS 


REFER ALSO TO CITATION(S) 21548 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


21941 Study of hydroelectric potential in Northland and guide- 
lines for regional investigation of small hydroelectric potential. Auck- 
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land, New Zealand; New Zealand Energy Research and Develop- 
ment Committee (1978). 105p. (NP—23521). 

This study was undertaken to develop guidelines and methods 
for evaluating the small (under 50 MW) hydroelectric power poten- 
tial of sites in New Zealand and to test and apply these methods to 
assess the hydro resources in the Northland area. The hydrologic, 
geologic, economic and other criteria and methods which should be 
used in evaluting hydro power potential are discussed and are used 
to rank potential dam sites in Northland. (LCL) 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 21941 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 21950, 23319, 23320 


21942 Rim-type hydroelectric machine. Miller, H. (to Escher 
Wyss Ltd.). US Perent 4,123,666. 31 Oct 1978. Priority date 2 Dec 
1975, Switzerland. 8p. 

The disclosure concerns a hydroelectric machine including a 
tube-type hydraulic machine having a bladed wheel which rotates 
about a horizontal axis and is provided with fixed blades which are 
encircled by, and connected with, a rim to which the rotor of a 
surrounding electrical machine is attached. The wheel, rim, and 
rotor form a single rotating unit which is supported in the radial 
direction without physical contact by at least two hydrostatic cen- 
tering supporting devices and at least one hydrostatic damping 
device. At least one hydrostatic load-bearing device may be included 
for accepting without physical contact a constant portion of the 
weight of the rotating unit. In addition, the machine may include 
hydrostatic supporting devices, of the centering type or of both the 
centering and the damping type, for accepting without physical 
contact the axial thrusts imposed on the rotating unit. 


21943 Home power station. os Z.E. US Patent 4,122,381. 24 
Oct 1978. Filed date 4 Mar 1977. 4p. 

A generator is driven by a miniature hydraulic turbine which, 
in turn, is driven by water flowing to, through or from the water 
system of a residential or commercial building. Electricity generated 
by the generator is stored in storage batteries for emergency or 
supplemental use. A distribution panel is operable to give a readout 
of the amount of stored electricity. The readout can be obtained by 
pushing a button on the distribution panel and such readout directly 
and immediately informs the reader of the number of hours a specific 
appliance can be operated by the stored electricity. 


21944 Control system for hydroelectric power station system. 
Goto, M.; Isono, A.; Takakusagi, T.; Araki, M.; Ishikawa, H.; 
Yamaguchi, Y. (to Hitachi, Ltd.). US Patent 4,109,160. 22 Aug 1978. 
Priority date 13 Aug 1975, Japan. 20p 

A control system for a hydroelectric power station system is 
described. The system consists of upper and lower water reservoirs 
connected through a water channel, an intermediate water reservoir 
having a smaller storage capacity than those of the upper and lower 
reservoirs and provided on the water channel in cascade with the 
upper and lower reservoirs, and two power stations disposed be- 
tween the upper and intermediate reservoirs and between the inter- 
mediate and lower reservoirs, respectively. The control system is 
arranged such that the water level of the intermediate reservoir is 
detected continuously and the detected value of the water level is 
used to correct the load instructions which are applied to the power 
stations for controlling outputs of the power stations whereby the 
water level of the intermediate reservoir is maintained substantially 
constant, while the — generation of the power stations is con- 
trolled so as to satisfactorily meet with the load instruction applied 
to the power system. 


21945 320 MVA generator for Ritsem. Holmstroem, E. (ASEA 
AB, Vaesteras, Sweden). Int. Water Power Dam Constr.; 30: No. 8, 
28-31(Aug 1978). 

The short axial length of the generator set at Ritsem led to a 
reduction in the volume of the station, and therefore in building 
costs. Because of the low weight of the set and the method of 
erection, the lifting capacity of the machine hall crane was corre- 
spondingly sized down. 


21946 Asphalt facing for Icelandic dam. Thorlaksson, R.; Olafs- 
son, P.; Johannesson, P. (National Power Company, Reykjavik, 
Iceland). Int. Water Power Dam Constr.; 30: No. 8, 33-38(Aug 1978). 

Sigalda dam, with an associated 150 MW powerplant, is the 
first structure of its size and type with an impervious frontal facing, 
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to be built in Iceland. Its design and construction are described, 
including details of the application of the asphalt facing. 


21947 Ring drilling. Svensson, H. (Linden-Alimak AB, Skellef- 
tea, Sweden). Int. Water Power Dam Constr.; 30: No. 8, 38-41(Aug 
1978). 

Based on experience at two hydro plants in northern Sweden, 
a ring drilling technique is described for enlarging shafts. Radial 
drilling can be carried out to the required shaft diameter, regardless 
of any deviation of the pilot hole. This means that specially made 
drilling equipment is not required for every shaft. 


21948 Construction of Norway's highest dam. Jnt. Water Power 
Dam Constr.; 30: No. 8, 41-42(Aug 1978). 

The 125 m-high Svartevann dam is one of the principal 
features of the Sira-Kvina hydro development, currently under 
construction near Stavanger in Norway. Progress of work on the 
rockfill dam is outlined, and a general description is given of 
conditions at the site. 


21949 Rheinkraftwerk Iffezheim. Moeller, W.; Nussbaumer, M. 
Zueblin-Rundsch.; No. 9, 12-15(Dec 1977). (In German). 

The Iffezheim power plant is part of the construction meas- 
ures for the Iffezheim dam with lock. The design, site, and construc- 
tion work are discussed. 


REGULATIONS AND LICENSING 


21950 (DOE/FERC—0017) Walter Bouldin Dam failure and 
reconstruction. (Federal Energy Regulatory Commission, Washing- 
ton, DC (USA). Office of Electric Power Regulation). Sep 1978. 
168p. Dep. NTIS, PC A08/MF AO1. 

Walter Bouldin is one of several hydroelectric developments 
of Alabama Power Company. On February 10, 1975, an earth 
embankment section of Walter Bouldin Dam was breached, causing 
total evacuation of the forebay reservoir and rendering the 225-MW 
power plant inoperable. The Federal Power Commission instituted 
an investigation of the dam failure, and a report on the investigation 
was published in February 1976. Subsequently, an evidentiary hear- 
ing was held before an administrative law judge who issued his 
initial decision on August 19, 1976. The Commission, on April 21, 
1977, issued its Opinion No. 795 in which it adopted the initial 
decision with modifications and terminated the investigation of fail- 
ure of Walter Bouldin Dam. Opinion No. 795 directs the staff of the 
Bureau of Power to prepare, for the future guidance of the Commis- 
sion, a report on the deficiencies which were found in its investiga- 
tion, together with advice as to how such deficiencies have been and 
should be remedied. Also, it directs the staff of the Bureau of Power 
to address certain general recommendations included in the initial 
decision. This report was prepared in response to that directive and 
summaries information on the dam failure and its investigation; the 
evidentiary hearing; the judge’s recommendations, the reconstruc- 
tion of the Bouldin Dam; and the evalution and status of the Federal 
Energy Regulatory Commission Dam safety program. (LCL) 


POWER CONVERSION SYSTEMS 


21951 Rim-type hydroelectric machine. Miller, H. (to Escher 
Wyss Ltd.). US Patent 4,129,786. 12 Dec 1978. Priority date 2 Dec 
1975, Switzerland. 2p. 

The disclosure concerns a hydroelectric machine set in which 
the electrical machine is in the form of a rim which surrounds a 
service water duct containing the bladed wheel of a hydraulic 
machine, and wherein the blades of said wheel are joined to the 
rotor of the electrical machine by torque-transmitting connections 
which allow free radial movement of the blades relatively to the 
rotor. Preferably, those connections also permit pivoting movement 
of the blades relatively to the rotor. 


SOLAR ENERGY 


21952 (DOE/ET—0036/1) Guide to solar energy programs. 
(Department of Energy, Washington, DC (USA). Div. of Solar 
Technology). Jun 1978. 75p. Dep. NTIS, PC A04/MF AO1. 

The following are included: Department of Energy mission 
and objectives, overview of the Department of Energy’s solar 
energy programs, program activities and structure, solar energy 
programs now functioning under the Division of Conservation and 
Solar Applications, methods of procurement and guides for proposal 
preparation, and sources of solar energy information and activities 
supporting the solar energy program. Included in appendices are: 
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Energy Research Abstracts collections, documents available from 
National Solar Heating and rae gm Information Center, documents 
available from DOE Technical Information Center and U.S. Gov- 
ernment Printing Office, a ready guide to solar information sources, 
and a glossary of solar energy terms. The program structure is 
divided into Solar Thermal Power Systems Program, Photovoltaic 
Systems Program, Fuels from Biomass Program, Ocean Thermal 
Systems Program, Wind Energy Systems Program, the Environmen- 
tal and Resource Assessment Program, Satellite Power System Pro- 
gram, and major projects. (MHR) 


21953 (EPRI-ER—S515-SR, pp 8.1-8.5) Overview 1976 survey of 
electric utility solar energy activities. Cummings, J.D. (Electric 
Power Research Inst., Palo Alto, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


The 295 activities sponsored by 116 utility companies are 
grouped into six categories. Results of the survey show the number 
of utilities participating in each of the categories, the total number of 
projects, and the percentage of the total for each category. A list is 
provided of the participating utility companies and the number of 
projects by category. 


21954 (HCP/CS—2522) Solar energy commercialization for Af- 
rican countries. (PRC Energy Analysis Co., McLean, VA (USA)). 
Dec 1978. Contract EG-77-C-01-2522. 101p. Dep. NTIS, PC A06/ 
MF AOl. 

As part of the information acquisition task for the DOE 
International Solar Commercialization Working Group (ISCWG), 
Team C conducted a three-week survey of six African countries in 
June—July 1978. The six countries visited were Kenya, Cameroon, 
Nigeria, Niger, Ivory Coast, and Senegal. All these countries are 
rich in solar energy and are friendly to the U.S. They represent a 
wide range of geographic features, climatic conditions, and energy 
resources. The main results are outlined. 


21955 (HCP/CS—4121) Solar energy commercialization for Eu- 
ropean countries. Volume 1. (Payne, Inc., Annapolis, MD (USA)). 
Dec 1978. Contract EG-77-C-01-4121. 43p. Dep. NTIS, PC A03/ 
MF AOl. 

As part of the information acquisition tasks of the ISCWG 
(International Solar Commercialization Working Group), two dis- 
crete but related activities were undertaken commencing in May 
1978: (1) Interviews with United States industry to determine the 
status of the solar sector’s interest in, and actual entry into, the 
international solar market. (2) Visits to France, Belgium, West 
Germany, Italy and other European countries to obtain data on, and 
assess the scope and direction of government and industry solar 
programs; to assess energy and solar scenarios and solar applications; 
to identify areas of United States industrial or cooperative involve- 
ment and barriers to such involvement; and to develop an ISCWG 
modus operandi for subsequent overseas trips. The first such subse- 
quent overseas trips were made after the June 1978 Cairo Solar 
Energy Symposium to the Middle East, Africa, and selected Europe- 
an countries. Those trips are reported separately. 


21956 (HCP/CS—4192-1) Overview of energy programs/solar 
energy commercialization status in selected countries. (Systems Con- 
sultants, Inc., Washington, DC (USA)). Dec 1978. Contract W-31- 
109-ENG-38. 51p. Dep. NTIS, PC A04/MF AOI1. 

Reviews are given of the solar research plan in the followin 
countries: (1) France, 9 India, (3) Japan, (4) Thailand, and (5 
United Kingdom. (MOW 


21957 (HCP/CS—4250(Vol.2)) Solar energy commercialization 
for European countries. volume 2. (Energy Systems ii:ternational, 
McLean, VA (USA)). Dec 1978. Contract EM-78-C-01-4250. 96p. 
Dep. NTIS, PC A05S/MF AO1. 

The trip was very successful in gathering sufficient informa- 
tion for U.S. International Commercialization Planning, particularly 
for the following areas: (1) Solar activities and plans of countries 
visited, (2) Near term applications in each country, (3) U.S. export 
potential in each country, and (4) International cooperation opportu- 
nities. Another major important facet of the trip was the develop- 
ment of the communications infrastructure among all organizations 
contacted whether U.S. or foreign. Country summaries are provided 
as an overview of each country visited. (MOW) 


21958 (LBL—6877, pp 48-49) Solar information support for 
DOE (LLL) Solar Technology Transfer Program. Howell, Y.; Miller, 
H.; Wahlig, M. 1977. 
In Energy and Environment Division annual report 1977. 
LBL in coordination with LLL has written three solar hand- 
books for distribution at solar seminars. The contents of these 
handbooks are outlined. (WHK) 


21959 (N—78-19611) The diffusion of the use of new energy 
technology as a context for an overview of solar energy technologies. 
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Hirshberg, A.S. (Jet Propulsion Lab., Pasadena, CA (USA)). Mar 
1977. Contract NAS7-100. 58p. (NASA-CR—155942; JPL-PUB— 
77-76). NTIS PC A04/MF AOl1. 

The process by which new solutions to the energy dilemma 
are generated and used as a context for an overview of solar energy 
economics and technologies is discussed. 


21960 (NP—23186) SOLARCON 77: seminar. (Southwest 
Energy Management, San Diego, CA (USA)). 1977. 82p. Southwest 
Energy Management, Inc., San Diego, CA. 

Separate abstracts were prepared for five papers. The other 
twelve papers were represented by outlines, abstracts, or extended 
abstracts, and short bibliographical sketches of the authors. (MHR) 


21961 (NP—23186, pp °P Paper 1) Solar energy data acquisition 
systems, Schlesinger, R.H.; Peltzman, E.S. (Rho Sigma Inc., Van 
Nuys, CA). 1977. 

In SOLARCON 77: seminar. 

General design consideration for data collection systems for 
three classes of solar energy studies are presented. Typical design 
tradeoffs for each type are given. Some technical and cost factors for 
each are also covered. 


21962 (SAND—78-1982C) Solar Mechanical Energy Storage 
Project. Caskey, B.C.; Dodd, H.M. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 6p. (CONF-781046—10). 
Dep. NTIS, PC A02/MF AOl. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

Plans for the Solar Mechanical Energy Storage Project are 
presented, and its current status is described. Systems analyses have 
identified flywheel energy storage systems as the most promising 
technology for small to intermediate load applications. Detailed 
design studies and special studies are under way to investigate this 
storage mode. Additional analyses and pneumatic system studies are 
planned for FY79 as well as a decision on whether to construct a 
prototype flywheel energy storage system. 


21963 Sun becomes attractive as an energy source. Report on the 
1st German solar forum with technical exhibition in Hamburg. Bra- 
migk, D. U Tech. Umweltmag.; No. 7, 16(Apr 1978). (In German). 

The search for alternatives to nuclear power has been an 
incentive for the search for regenerative energy sources. A report on 
the German solar forum gives a survey of the present state of the art. 


21964 Solar diversification. Volume 2.1. Agriculture; bio-chemis- 
try; engineering. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 1043p. (CONF-780808—P1). American Section of the Inter- 
national Solar Energy Society, Inc., P.O. Box 1416, Killeen, TX 
76541. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Separate abstracts were prepared for 170 of the 183 papers 
presented. Thirteen of the papers were previously included in the 
data base and can be found in the report number index under CONF- 
780808. (WHK) 


21965 Architectural role of SERI, Franta, G. (Solar Energy 
Research Inst., Golden, CO). pp 94-99 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Solar Energy Research Institute (SERJ) intends to assist 
in the acceleration of solar technology commercialization through 
the design profession. The solar architectural market development 
role is to continuously identify the problems and implement appro- 
priate programs to mitigate these problems. At present, these prob- 
lems and barriers are in the area of effective technology transfer and 
attitudinal, legal, governmental, and institutional barriers. As a result 
of the problem identification activities, SERI can properly plan and 
implement effective technology transfer programs, education and 
training seminars, and other market development activities that will 
productively accelerate the commercialization of solar technologies 
through the design profession. 


21966 Programm technologien zur natzung der sonnenenergie, 
1977—1980. (Program: technologies for the utilization of solar 
energy). Bonn, Germany; Vorwaerts-Druck (1977). 89p. (In 
German). 

The research and development program of the German Fed- 
eral Republic with respect to the thermal, electrical, and biological 
and chemical utilization of solar energy is outlined. The primary 
research goals in each area are defined. Proposed funding is dis- 
cussed. (JSR) 
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RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 22139, 22141, 22219, 22346, 23548 


21967 (LBL—6877, pp 24-26) Analysis of the California solar 
resource. Berdahl, P.; Grether, D.; Martin, M.; Wahlig, M. 1977. 
In Energy and Environment Division annual report 1977. 
Solar data collection, correction and editing, and processing 
for use in publishing the California Solar Data Manual are described. 
Data sets for 19 locations in or near California are included in the 
data manual. (WHK) 


21968 (LBL—6877, pp 26-28) Measurement of circumsolar radi- 
ation. Grether, D.; Hunt, A.; Wahlig, M. 1977. 

In Energy and Environment Division annual report 1977. 

Four instrument systems have been constructed at LBL to 
measure the circumsolar radiation. The basis instrument is a tele- 
scope that scans through a 6° arc of the sky with the sun at the 
center of the arc. The output is a digitization of the brightness of the 
sun and circumsolar region every 1.5 minutes of arc. Auxiliary 
instruments include a pyrheliometer and two pyranometers that 
provide a measure of the direct sunlight plus the diffuse sky light. 
(HK) of the telescopes and work on data analysis are described. 

HK) 


21969 (LBL—7860(Vol.2)) Analysis of the California solar re- 
scurce. Volume 2. Final report. Berdahl, P.; Grether, D.; Martin, M.; 
Wahlig, M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nov 1978. Contract W-7405-ENG-48. 90p. Dep. NTIS, PC 
A05/MF AO1. 

In order to assess the requirements for solar design data, 
several different paths were followed. The existing literature was 
consulted, analytical work was carried out within the project to 
determine the sensitivity of system design to errors in the solar data, 
and extensive contacts were made with potential users of solar data. 
Existing solar design techniques were evaluated in order to deter- 
mine the types and quality of data needed. The determination of 
future solar data requirements for California was made on the basis 
of a regionalization of the state into solar zones, a familiarity with 
existing and proposed high-quality solar data networks, and knowl- 
edge of past data collection efforts. Recommendations for action by 
the state are presented. These recommendations are made to assure 
oa adequate measures are taken now to meet solar data needs of the 
uture. 


21970 (LBL—8391) Measurement of circumsolar radiation. 
Status report. Grether, D.F.; Hunt, A.; Evans, D.; Wahlig, M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1978. Contract W-7405-ENG-48. 4p. (CONF-780983—7). Dep. 
NTIS, PC A02/MF AOl1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The major accomplishments of this project include the 
design, construction, and deployment of four complete circumsolar 
telescope systems. The telescopes have been maintained and data 
have been collected from a total of nine sites over the past two years. 
The data upon reaching LBL have been compiled, validated and 
analyzed for dissemination to DOE and other users. LBL has been 
collaborating with other national laboratories to quantify the impact 
of circumsolar radiation on specific solar collector designs. Requests 
for data from a wide variety of solar users have been fulfilled. 


21971 (SAN—1101/PA2-9) Insolation Data Base available from 
The Aerospace Corporation. (Aerospace Corp., El Segundo, CA 
(USA). Energy and Transportation Div.). Dec 1976. Contract EY- 
76-C-03-1101-002. 39p. (ATR—76(7523-11)-9). Dep. NTIS, PC A03/ 
MF AOl. 

A number of collections of insolation and meteorological data 
in computer compatible format have been assembled by The Aero- 
space Corporation in connection with various Solar Energy System 
Mission Analysis studies. These data collections are available to 
other groups on the basis of reimbursement for the cost of tape 
duplication. The data available and the procedures for obtaining it 
are described. 


21972 (SAN—1101/PA2-23) Preliminary definition of Barstow 
standard cloud model. (Aerospace Corp., E] Segundo, CA (USA)). 5 
Apr 1978. Contract EY-76-C-03-1101-002. 23p. (ATR—78(7695-05)- 
3). Dep. NTIS, PC A02/MF AO1. 

The motion of cloud shadows across a collector field for a 
central receiver solar power plant can affect the design of such a 
facility. Cloud models were developed to be used for basis of design 
in technology areas. The first effect, that of the temperature gradi- 
ent, is simulated by postulating the worst case cloud situation. The 
cyclic effects require realistic cloud shadow time histories for simu- 
lation. Cloud shadow models were developed to determine probable 
cloud type, the cloud area and shape, cloud velocity and cloud-to- 
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cloud spacing. The probability of cloud occurrence is estimated. A 
collector field computer program is run to determine the effect of 
cloud variables on collector field power delivery capability. Recom- 
mendation of cloud models to be used for basis of design are then 
made. 


21973 (SAND—78-7047) Hourly insolation and meteorological 
data bases including improved direct insolation estimates. Final report. 
Randall, C.M.; Whitson, M.E. Jr. (Aerospace Corp., El Segundo, 
CA (USA). Ivan A. Getting Labs.). 1 Dec 1977. Contract EY-76-C- 
04-0789. 227p. (ATR—78(7592)-1). Dep. NTIS, PC All/MF AOI1. 

A new procedure has been developed to estimate hourly 
direct-normal insolation values from hourly total-hemispheric insola- 
tion values. This procedure is based on more than 20,000 simulta- 
neous observations of these two quantities obtained since September 
of 1974 using carefully calibrated instruments at four different 
United States locations with widely differing climates. The model 
includes statistical variation of the estimated direct insolation values 
for a given hemispheric insolation value. The accuracy of the model 
has been extensively studied and it has been determined that the 
annual mean daily direct insolation values are estimated to within 
4%. This procedure has been employed to estimate hourly direct- 
normal insolation from the Standard Year Corrected total-hemisphe- 
ric insolation values recently generated from historical insolation 
observations by the National Climatic Center for 27 United States 
locations. Because of uncertainties in the Standard Year Correction 
procedure, the annual mean daily direct-normal insolation values 
estimated from these data have a 10% uncertainty associated with 
them. New hourly data bases including total-hemispheric and direct- 
normal insolation with surface meteorological data have been pre- 
pared for these 27 locations in the SOLMET format. The time 
period is 1952 through 1975 for most locations. Monthly mean 
insolation values have been computed by years from these new data 
collections and are included in this report. For some locations the 
present estimates of direct insolation are up to 40% lower than 
previous estimates based on earlier procedures. 


21974 (SOLAR/0010—78/10) October 1978 environmental data 
for sites in the National Solar Data Network. (IBM Federal Systems 
Div., Huntsville, AL (USA)). Oct 1978. Contract EG-77-C-01-4049. 
176p. Dep. NTIS, PC A09/MF AO1. 

A major goal of the National Solar Heating and Cooling 
Demonstration Program is to collect and analyze data which will be 
used to determine the thermal performance of selected solar energy 
systems. This is a monthly performance report which defines the 
energy contribution of the solar energy system. A maximum of four 
pages of data is included for each of the test sites. (MOW) 


21975 (TID—23297/4) IEA program to develop and test solar 
heating and cooling systems. Task IV: development of an insolation 
handbook and instrumentation package. Annual progress report. (In- 
ternational Energy Agency, 75 - Paris (France)). Jan 1978. 27p. Dep. 
NTIS, PC A02/MF AOl1. 

The objective of Task IV is to obtain improved basic informa- 
tion for the design and operation of solar heating and cooling 
systems through better understanding of the required insolation and 
related weather data and through improved techniques for measure- 
ment and evaluation of such data. This objective is accomplished by: 
(1) the compilation of an insolation handbook, (2) development of 
design and performance specifications for an instrumentation pack- 
age, and (3) participation in Expert Meetings. The specifications for 
the portable insolation instrumentation package have been complet- 
ed and several participating countries are building a device in 
accordance with the specifications. Comparison testing of the units 
will be conducted in September 1978. 


21976 (TID—23297/5) IEA programme to develop and test solar 
heating and cooling systems. Task V. Use of existing meteorological 
information for solar energy application. Annual progress report. 
(International Energy Agency, 75 - Paris (France); Sveriges Meteor- 
ologiska och Hydrologiska Inst., Stockholm). Jan 1978. 13p. Dep. 
NTIS, PC A02/MF A011. 

The objectives of this task are to determine the quantitative 
relationship between measurements of solar radiation and other 
relevant meteorological parameters, and to develop an international- 
ly uniform system of presentation of solar radiation data, in order to 
facilitate calculations for utilizing solar energy. These objectives are 
to be accomplished by (1) compilation of sources of solar radiation 
data, (2) preparation of a handbook evaluating methods of estimating 
solar radiation, (3) formulation of recommendations for improving 
meteorological stations in view of solar user needs, (4) development 
of a uniform format for presentation of meteorological data, and (5) 
participation in task meetings. 


21977 Solar simulator. Chodak, J.B. (to Corning Glass Works). 
US Patent 4,125,775. 14 Nov 1978. Filed date 5 Oct 1977. 6p. 

A solar simulator comprising an SnO2-containing glass ultra- 
violet absorption filter in combination with a xenon arc light source, 
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which simulator closely approximates the characteristics of the 
terrestrial solar spectrum at violet and ultraviolet wavelengths, is 
described. 


21978 Measurement of the middle ultraviolet at Durban. Kok, 
C.J.; Chalmers, A.N.; Hengstberger, F. (CSIR, Natl Phys Res Lab, 
Pretoria, S Afr). Atmos. Environ.; 12: No. 5, 1119-1123(1978). 

A project to measure the u.v. and visible spectral irradiance 
of global and diffuse daylight and direct sunlight over a one year 
period was undertaken at Durban. Special attention was given to the 
295 to 315 nm region which is of biological interest. One of the goals 
of the project was to establish how well measured values agree with 
those obtained semi-empirically by computation. In spite of the many 
variables and some uncertainties, concerning the different param- 
eters, fairly good agreement has been obtained with the results of 
J.V. Dave and others. 9 refs. 


21979 Balancing radiometer. Wieder, S. US Patent 4,063,095. 13 
Dec 1977. Filed date 10 Dec 1976. 10p. 

A balancing radiometer is described for measuring the intensi- 
ty of incident electromagnetic radiation. It includes a pair of identi- 
cal sensors, each including a thermally conductive substrate, at least 
one surface of the substrate being comprised of an electrically 
insulating material, and means disposed on the one surface for 
resisting the flow of electric current and absorbing incident radi- 
ation; means for shielding one of the two sensors from the radiation 
source, the other sensor being unshielded; means disposed in thermal 
conducting relation with the substrate of the shielded sensor for 
providing a first signal proportional to the temperature of the 
shielded sensor; second means disposed in thermal conducting rela- 
tion with the substrate of the unshielded sensor for providing a 
second signal proportional to the temperature of the unshielded 
sensor; means for comparing the first and second signals; variable 
power supply responsive to the signal comparing means; means for 
connecting the power supply to the shielded sensor for heating the 
shielded sensor to a temperature equal to the temperature for the 
unshielded sensor; and means for measuring the power output of said 
power supply. 


21980 Solar energy estimation procedure using remote sensing 
techniques. Khorram, S. (Univ of Calif, Space Sci Lab, Berkeley). 
Remote Sens. Earth Resour.; 6: 515-534(1977). 

A study to design a remote sensing-aided procedure for daily 
location-specific estimation of solar radiation components over the 
watershed(s) of interest is described. The methodology is based on a 
series of mathematical models and a remote sensing-aided informa- 
tion system designed to provide the needed input data for the 
models. Data source include Landsat, meteorological satellite, and 
aircraft imagery, topographic data, ground truth data, climatic data 
from ground stations, and some standard meteorological data. The 
input data include total incoming solar radation, temperature, 
albedo, cloud cover, daylength, and elevation. The models output 
are in-place map of net shortwave radiation, net longwave radiation, 
and net solar radiation. 


21981 Solog-1: an automatic data-logging system for the Concen- 
trated Solar Irradiation Facility (COSIF). Blaesser, G.; Krebs, K.H. 
Luxembourg; Commission of the European Communities (1977). 
32p. (EUR—5643e). European Community Information Service, 
Washington, DC $4.00. 

The economic evaluation of the prospects of solar energy 
utilization depends critically on the availability of reliable ‘solar’ data 
over extended periods of time. Due to the statistical nature of the 
problem these data should comprise simultaneously input and output 
measurements on various conversion systems. A data logging system 
is described which has been developed for this purpose and which is 
in use with the Concentrated Solar Irradiation Facility (COSIF) at 
Ispra. After a brief discussion of the general layout the electronics of 
the data logging system is presented in detail. This part is followed 
by a summary of the corresponding computer program which itself 
is given in the Appendix, together with the instructions how to set 
the computer switch board for various data handling options. 


ECONOMICS 


REFER ALSO TO CITATION(S) 22145, 22158, 22159, 22198, 
22222, 22224, 22226, 22228, 22302, 22310, 22315, 22340, 22341, 
22351, 23547, 23548 


21982 (DOE/EIA—0102/22) Solar energy potential for residen- 
tial water heating and space heating in the 12th Congressional District 
of Pennsylvania. Analysis memorandum. Moden, R.W.; DonVito, 
P.A.; Allen, C.A.; Stoll, R.D. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). Dec 1978. 20p. 
Dep. NTIS, PC A02/MF AO1. 
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A detailed analysis of solar energy potential for residential 
space heating and water heating was performed for the 12th Con- 
gressional District of Pennsylvania. The analysis reflects local fuel 
prices, anticipated price escalations, climatic conditions (including 
the level of solar energy), building characteristics and installed solar 
costs. The results of the analysis indicate that solar systems are not 
cost competitive with conventional systems available in the District 
except under special circumstances. Solar systems could become 
marginally competitive against electric resistance units in the next 
few years if installed system costs were to become substantially 
lower than presently anticipated. 


21983 (LBL—8298) Residential on site solar heating systems: a 
project evaluation using the capital asset pricing model. Schutz, S.R. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1978. Contract W-7405-ENG-48. 60p. Dep. NTIS, MF AO1. 

Thesis. Portions of document are illegible. 

An energy source ready for immediate use on a commercial 
scale is solar energy in the form of On Site Solar Heating (OSSH) 
systems. These systems collect solar energy with rooftop panels, 
store excess energy in water storage tanks and can, in certain 
circumstances, provide 100% of the space heating and hot water 
required by the occupants of the residential or commercial structure 
on which the system is located. Such systems would take advantage 
of a free and inexhaustible energy source—sunlight. The principal 
drawback of such systems is the high initial capital cost. The solution 
would normally be a carefully worked out corporate financing plan. 
However, at the moment it is individual homeowners and not 
corporations who are attempting to finance these systems. As a 
result, the terms of finance are excessively stringent and constitute 
the main obstacle to the large scale market penetration of OSSH. 
This study analyzes the feasibility of OSSH as a private utility 
investment. Such systems would be installed and owned by private 
utilities and would displace other investment projects, principally 
electric generating plants. The return on OSSH is calculated on the 
basis of the cost to the consumer of the equivalent amount of 
electrical energy that is displaced by the OSSH system. The hurdle 
rate for investment in OSSH is calculated using the Sharpe—Lintner 
Capital Asset Pricing Model. The results of this study indicate that 
OSSH is a low risk investment having an appropriate hurdle rate of 
7.9%. At this rate, OSSH investment appears marginally acceptable 
in northern California and unambiguously acceptable in southern 
California. The results also suggest that utility investment in OSSH 
should lead to a higher degree of financial leverage for utility 
companies without a concurrent deterioration in the risk class of 
utility equity. 


21984 (TID—29059) Summary and analysis of solar heating and 
cooling commercialization workshop. Christensen, D.L. (Southern 
Solar Energy Center Planning Project, Atlanta, GA (USA)). Apr 
1978. 20p. Dep. NTIS, PC A02/MF AO1. 

A summary of a small evening workshop held in Huntsville, 
Alabama, on April 17, 1978, to address three general areas related to 
the commercialization of solar heating and cooling of buildings is 
given. The workshop was sponsored by the Southern Solar Energy 
Center Planning Project and was attended by Mr. Bill Stoney, 
Deputy Director; Mr. Michael Jack, Staff Member; Dr. Charles D. 
Beach and Mr. David L. Christensen, members of the project 
consulting staff; and invited attendees. The workshop attendees 
represented various solar energy industrial organizations and a cross 
section of other participants in the Third Southeastern Conference 
on Applications of Solar Energy held in Huntsville during april 16— 
19, 1978. The objective of the workshop was to obtain opinions from 
and allow interaction among various solar energy industrial and 
planning groups interested in the commercialization of solar energy. 
Emphasis was placed on the needs, cost factors and problem areas 
related to the commercialization of solar heating and cooling in the 
Southern region of the United States. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 22170, 22185, 22257, 22258, 23195 


21985 (COO—4339-4) Report on the workshop on ecological 
impacts of solar energy conversion. Patten, D.T. (Arizona State 
Univ., Tempe (USA). Dept. of Botany and Microbiology). 1978. 
Contract EG-77-S-02-4339. 26p. Dep. NTIS, PC A03/MF AOI. 

The first phase of the workshop was an attempt to prioritize 
the impact parameters and establish some form of research program 
to evaluate these impacts. The second phase was to establish priority 
research and program needs for monitoring the impacts of the 
planned Solar Thermal Power System to be constructed near Bar- 
stow, California. This monitoring and research program is to be 
designed to be applicable to other proposed solar powered systems 
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and should include impacts of all phases of construction, operation, 
and maintenance. (MOW) 


21986 (COO—4879-8) Second quarterly technical status report, 
July 1, 1978 through September 30, 1978. (Energy and Environmen- 
tal Analysis, Inc., Arlington, VA (USA)). 18 Oct 1978. Contract ET- 
78-C-02-4879. 27p. Dep. NTIS, PC A03/MF AOl1. 

The status of the program to draft programmatic environmen- 
tal impact statements of the DOE solar agricultural and industrial 
process heat program is reported. The second coordination meeting, 
site visits to the demonstration facilities, and data collection are 
described. The sites visited are listed. (WHK) 


21987 (EPRI-ER—515-SR, pp 21.1) Overview and summary of 
EPRI environmental assessment program. Bigger, J.E. (Electric 
Power Research Inst., Palo Alto, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


21988 (EPRI-ER—S515-SR, pp 22.1-22.25) Environmental as- 
sessment methodology: solar power plant applications. Nair, K. 
(Woodward-Clyde Consultants, San Francisco, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


A contract was awarded to develop a generic methodology 
for environmental impact assessment and to show an application of 
the methodology for solar power plants. The basis for this method- 
ology is decision analysis, which provides a framework for quantify- 
ing and comparing environmental impacts. The project is divided 
into five tasks. The first four deal with developing the methodology, 
applying it to selected sites for solar power plants, and generalizing 
the results for different site and plant characteristics. The last task is 
an independent assessment of the probable degree of market penetra- 
tion for certain solar systems. 


21989 (EPRI-ER—515-SR, pp 23.1-23.39) Environmental as- 
sessment of solar energy power plants. Wood, R.R. (Black and 
Veatch Consulting Engineers, Kansas City, MO). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


This program is an analysis of solar energy power plants in 
relation to the requirements of the National Environmental Policy 
Act of 1969 (NEPA). NEPA requires the preparation of a detailed 
statement of the impacts associated with any major Federal action 
significantly affecting the quality of the human environment. The 
following five solar energy concepts are being considered: solar 
thermal; photovoltaic; wind; ocean thermal; and photoproduction. 
The work associated with this program has included reference plant 
descriptions, reference site selections, and environmental assessment. 
Reference plant descriptions have been prepared for each of the five 
types of solar energy power plants. Reference site selections have 
been made for each of the five types of solar energy power plants. 
Environmental assessment has included generic analysis of environ- 
mental effects for the reference plants, analysis of effects at the 
reference sites and generalization to the extent possible of environ- 
mental effects. 


21990 (LBL—6877, pp 103-104) Environmental assessment of 
solar energy conversion. Davidson, M.; Grether, D.F. 1977. 

In Energy and Environment Division annual report 1977. 

Economic input/output model for solar energy conversion 
was improved by adding effluent data. Manpower requirements in 
plant construction are detailed. Comparisons for effluents from 
fossil-fuel plants generating the energy equivalence of the solar plant 
showed natural-gas-fired plants to be superior while coal-fired plants 
had higher emissions. (PCS) 


21991 (NP—23186, pp 4p, Paper 14) Solar energy federal policy 
and posture for presentation at the Solarcon Conference, San Francis- 
co, August 20, 1977. Butt, S.H. 1977. 

In SOLARCON 77: seminar. 

Present and anticipated future Federal solar policies are ana- 
lyzed. Their impact upon the development of solar applications is 
discussed, their advantages are pointed out, and recommendations 
offered for needed changes. (MHR) 


21992 (SERI—17) Assess standards and codes. Technical prog- 
ress report. Barker, H. (Solar Energy Research Inst., Golden, CO 
(USA)). Jan 1978. Contract EG-77-C-01-4042. 35p. Dep. NTIS, PC 
A03/MF AOl1. 

The progress on Task 5311 assess standards and codes is 
described. The report includes a preliminary program plan for the 
task and a review of progress to date which includes lists of 
literature reviewed, literature on order, and persons interviewed. 
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21993 Electric generation by light-variable capacitance. O'Hare, 
L.R. US Patent 4,074,129. 14 Feb 1978. Filed date 22 Mar 1976. 4p. 

An improvement in a method of generating electric power by 
high voltage light or radiation variable electric capacitors is dis- 
closed in which two distinct generating units are maintained in 
electrically separated circuits, neither unit interacting with the other 
electrically, thereby providing for a simple means of overcoming 
waste of collected and concentrated radiant energy in that a simple 
shutter alternates the beam of light or radiation back and forth 
between two or more radiation variable capacitors to prevent waste 
by preventing the concentrated energy from ever falling upon an 
unreactive surface and further to prevent waste by preventing mo- 
mentary counter emf inherent in some prior art. 


21994 Sun power: facts about solar energy. Gadler, S.J.; Adam- 
son, W.W. Minneapolis, MN; Lerner Publications Co. (1978). 104p. 
The publisher, 241 First Ave. North, Minneapolis, MN $5.95. 

The following chapters are included: (1) sources of energy in 
the modern world, (2) the sun as a source of energy, (3) higher 
attitudes toward the sun, (4) early experiments using solar energy, (5) 
solar energy today, (6) the solar future, (7) solar energy: pro and 
con, and (8) planning for the solar future. (MOW) 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 22177, 23343, 24033 


21995 (COO—4094-2) Irrigation systems for the solar-photovol- 
taic energy program. Twersky, M.; Fischbach, P.E. (Massachusetts 
Inst. of Tech., Lexington (USA). Lincoln Lab.). 27 Nov 1978. 
Contract EY-76-C-02-4094. 55p. Dep. NTIS, PC A04/MF AOl. 

The viability of solar photovoltaic (PV) power systems is 
considered for twelve farm irrigation systems in eight major irriga- 
tion states. Four of the states—Arizona, California, Nebraska, 
Texas—are the major U.S. consumers of pumped and applied irriga- 
tion water. Primary energy requirements of irrigation systems show 
that auto-surface, gated pipe systems with water re-use, and trickle/ 
drip systems have the most compatible low-energy requirements to 
apply water with PV arrays. Pumping energy required by present 
PV arrays ranges from 0.5 to 0.7 million Btus to lift and apply one- 


acre-foot of water from a static 50-foot lift by low-lift irrigation 
systems. Solar-cell arrays integrated into farm systems can be substi- 
tuted for the escalating costs of other power sources. The low power 
of PV arrays can be keyed to the energy requirements of extensive 
automation in irrigation and co-linked with other low-energy farm 
uses. 


21996 (COO—4094-19) Mead 25 kilowatt photovoltaic system. 
Bucciarelli, L.L.; Cremin, J.D.; Fenton, H.A.; Hopkinson, R.F.; 
Lyon, E.F.; Romaine, W.R. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 5 Jun 1978. Contract EY-76-C-02-4094. 6p. 
(CONF-780619—22). Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

A 25 peak kW photovoltaic power system, presently the 
world’s largest, has been installed at the University of Nebraska's 
Agricultural Research Station in Mead, Nebraska. The project goals 
include the collection of data on solar insolation, photovoltaic (PV) 
array performance, power conditioning equipment performance, and 
weather. A comprehensive system of sensors and data logging 
equipment has been installed for the purpose of collecting these data. 
The system allows for the automatic transmission of all accumulated 
data on a daily basis to Lincoln Laboratory in Lexington, Massachu- 
setts, for reduction and analysis. The data which have been gathered 
on the array during its initial operating period are summarized. 


21997 (COO—4094-23) Endurance and soil accumulation testing 
of photovoltaic modules at various MIT/LL test sites. Forman, S.E. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 28 
Sep 1978. Contract EY-76-C-02-4094. 34p. Dep. NTIS, PC A03/MF 
AOl. 

A 20-year lifetime goal was set for terrestrial photovoltaic 
modules. MIT/LL in its capacity as a Photovoltaic Field Tests and 
Applications Center has established various experimental test sites in 
the United States ranging in size from 0.1 to 25 kW of peak power. 
These sites serve as test beds for photovoltaic system components 
including modules from several manufacturers. Module endurance in 
various climates is continually being evaluated relative to the 20-year 
goal and in addition the effects of soil accumulation are being 
monitored. Degradation of peak power has been measured as a 
function of time and the physical changes caused by weathering 
have been recorded. To date, of 3400 modules deployed at various 
sites for periods up to 16 months, only 22 have failed. This level of 
performance far exceeds all expectations. Site specific electrical and 
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physical degradation and power loss due to soil accumulation are 
reported in the text for four different types of modules. 


21998 (COO—4094-24) Design, development and implementation 
of data acquisition systems for photovoltaic tests and 

project. Cremin, J.D.; Fenton, H.A. (Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). 28 Sep 1978. Contract EY-76-C- 
02-4094. 29p. Dep. NTIS, PC A03/MF AO1. 

The rationale for the structure of the MIT/Lincoln Labora- 
tory data acquisition system used to collect and process data from 
four field sites is presented. The report is organized into two main 
sections—one dealing with the experience gained in over a year’s 
operation of the data system and the second part dealing with future 
trends in data acquisition hardware and the impact on a PV data 
management system. Detailed hardware descriptions, including com- 
ponent prices, are included in the description of the present Lincoln 
Laboratory system and a description of a future PV system. 


21999 (COO—4094-28) Photovoltaic-powered irrigation experi- 
ments in the United States. Matlin, R.W. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 1978. Contract EY-76-C-02- 
4094. 9p. (CONF-780773—1). Dep. NTIS, PC A02/MF AOl1. 

From Atelier Pompage Solaire; Perpignam, France (3 Jul 
1978). 

A portion of the photovoltaic (PV) field testing activity by 
M.I.T. Lincoln Laboratory for the U.S. Department of Energy is 
summarized. The selected topics are PV agricultural testing at Mead, 
Nebraska and the initiation of activity to develop very small "micro- 
irrigation” systems. The Mead, Nebraska, experiment that generates 
approximately 25-kW peak power, tests the application of solar 
energy to a variety of agricultural tasks including irrigation and crop 
drying. At the other end of the size spectrum, a 120-watt micro- 
irrigation system has been built to demonstrate a possible alternative 
to human-powered pumping in developing countries. These two 
projects are summarized and data gathered during its initial operat- 
ing period are given. 


22000 (DOE/JPL/1012—9) Thermal and other tests of photo- 
voltaic modules performed in natural sunlight. Stultz, J.W. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). 31 Jul 1978. Contract EX-76-A- 
29-1012. 64p. Dep. NTIS, PC A04/MF AO1. 

The electrical powe. output of photovoltaic solar cell mod- 
ules is dependent upon the operating temperature of the cells, and 
decreases at a rate of approximately 0.5% per °C with increasing 
cell temperature. Because of this temperature sensitivity, it is impor- 
tant to understand the thermal characteristics of modules so that 
modules and their supporting structures can be designed to reduce 
cell temperature to the extent that it is cost-effective. Thermal 
testing of photovoltaic modules is described. The bulk of the testing 
has been the characterization of twenty-nine modules according to 
their nominal operating cell temperature (NOCT) and the effect on 
NOCT of changes in module design, various residential roof mount- 
ing configurations, and dirt accumulation. Other tests, often per- 
formed parallel with the NOCT measurements, evaluated the im- 
provement in electrical performance by cooling the modules with 
water and by channeling the waste heat into a phase change material 
(wax). Electrical degradation resulting from the natural marriage of 
photovoltaic and solar water heating modules was also demonstrat- 
ed. Cost effectiveness of each of these techniques are evaluated in 
light of the LSA cost goal of $0.50 per watt. 


22001 (DOE/JPL/1012—78/14) Block IV solar cell module 
design and test specification for residential applications. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). 1 Nov 1978. Contract EX-76-A-29- 
1012. 32p. Dep. NTIS, PC A03/MF AO1. 

This specification provides near-term design, qualification and 
acceptance requirements for terrestrial solar cell modules suitable for 
incorporation in photovoltaic power sources (2 kW to 10 kW) 
applied to single family residential installations. Requirement levels 
and recommended design limits for selected performance criteria 
have been specified for modules intended principally for rooftop 
installations. Modules satisfying the requirements of this specification 
fall into one of two categories, residential panel or residential shin- 
gle, both meeting general performance requirements plus additional 
category peculiar constraints. 


22002 (DOE/JPL/954334—7) Feasibility of low-cost, high- 
volume production of silane and pyrolysis of silane to semiconductor- 
grade silicon. Quarterly progress report, April—June 1978. Low cost 
silicon solar array project. Breneman, W.C.; Farrier, E.G.; Morihara, 
H. (Union Carbide Corp., Sistersville, WV (USA)). 1978. Contract 
NAS-7-100-954334. 70p. Dep. NTIS, PC A04/MF AO1. 

The purpose of the silane —— program is to determine 
the feasibility and practicality of high-volume, low-cost production 
of silane (SiH,) as an intermediate for obtaining solar-grade silicon 
metal. The process is based on the synthesis of SiH, by the catalytic 
disproportionation of chlorosilanes resulting from the reaction of 
hydrogen, metallurgical silicon, and silicon tetrachloride. The goal is 
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to demonstrate the feasibility of a silane production cost of under 
$4.00/kg at a production rate of 1000 MT/year. The objective of the 
silicon production program is to establish the feasibility and cost of 
manufacturing semiconductor grade polycrystalline silicon through 
the pyrolysis of silane. The silane-to-silicon conversion is to be 
investigated in a fluid bed reactor and in a free space reactor. The 
process design program is to provide JPL with engineering and 
economic parameters for an experimental unit sized for 25 metric 
tons of silicon per year and a product-cost estimate for silicon 
produced on a scale of 100 metric tons per year. The purpose of the 
capacitive fluid-bed heating program is to explore the feasibility of 
using electrical capacitive heating to control the fluidized silicon-bed 
temperature during the heterogeneous decomposition of silane. In 
addition, a theoretical fluid-bed silicon deposition model was devel- 
oped for use in the design of a fluid-bed pyrolysis scheme. Progress 
is reported in each of these areas. (WHK) 


22003 (DOE/JPL/954373—9) Silicon ingot casting-heat ex- 
changer method multi-wire slicing-fixed abrasive slicing technique. 
Phase III. Silicon sheet growth development for the large area sheet 
task of the low-cost solar array project. Quarterly progress report No. 
1, December 15—December 31, 1978. Schmid, F.; Khattak, C.P. 
(Crystal Systems, Inc., Salem, MA (USA)). Jan 1979. Contract 
NAS-7-100-954373. 19p. Dep. NTIS, PC A02/MF AO1. 

In the area of ingot casting the pe of concept of HEM was 
established in Phase I. During Phase II it was established that HEM 
cast silicon yields solar cell performance comparable to Czochralski 
grown material. Solar cells with conversion efficiencies of up to 
15% have been fabricated. In addition it has been shown that square 
cross-section ingots can be cast. During Phase III of the program it 
is intended to scale-up the process. In the area of crystal slicing 
during Phase I it was established that silicon can be sliced efficiently 
with the FAST approach. This concept was carried forward to 10 
cm diameter workpiece during Phase II. It is intended to demon- 
strate during Phase III that 10 cm x 10 cm cross-section silicon 
ingots can be sliced to achieve 25 wafers per cm with minimum kerf. 


22004 (DOE/JPL/954374—6) Slicing of silicon into sheet mate- 
rial. Silicon sheet growth development for the large area silicon sheet 
task of the Low-Cost Silicon Solar Array Project. Ninth quarterly 
report, March 19, 1978—June 18, 1978. Fleming, J.R. (Varian Asso- 
ciates, Lexington, MA (USA). Lexington Vacuum Div.). 10 Jul 
1978. Contract NAS-7-100-954374. 45p. Dep. NTIS, PC A03/MF 
AOl. 

Highlights reported include re-establishing of the baseline, a 
device which improves yield and extends the life of thin (.1 mm or 
.004 in.) blades by two orders of magnitude, and a successful first test 
of the large prototype saw. Looser tolerance blades were tested with 
results that indicate that these cheaper blades may be useful. Tests of 
water and mineral oil based slurries gave mixed results. No additive 
for water has been found which prevents blade breakage. Tests of 
mineral oils indicated that drag forces are a problem, which may be 
solved by using a lubricity additive. The lab saw has been tested and 
performs very well. A “bounce fixture’ which reduces end-of-stroke 
shock loads has shown three significant improvements. A run with 
100% yield has been made at baseline conditions; .25 mm (.01 in.) 
thick wafers were cut, and the lifetime of .1 mm (.004 in.) blades was 
extended by a factor of 300, which is sufficient for cutting wafers 
with only 150 ym (.006 in.) of kerf loss. The prototype large saw has 
been tested; the first run gave 88% yield; the loss of wafers occurred 
mostly during cleaning. The first test was very successful. 


22005 (DOE/JPL/954376—6) Laser-zone growth in a ribbon-to- 
ribbon (RTR) process silicon sheet growth development for the large 
area silicon sheet task of the low cost silicon solar array project. 
Technical quarterly report no. 8, April 1—June 30, 1978. Baghdadi, 
A.; Gurtler, R.W.; Legge, R.; Sopori, B.; Ellis, R.J. (Motorola, Inc., 
Phoenix, AZ (USA). Semiconductor Group). 1978. Contract NAS- 
7-100-954376. 54p. Dep. NTIS, PC A04/MF AO1. 

Further progress in growth rate has been made, reaching an 
area throughput rate of 38 cm?/min. This growth rate was achieved, 
using CVD feedstock, both with a 7.6 cm wide ribbon grown at 5 
cm/min and a 5 cm wide ribbon grown at 7.6 cm/min. The 5 cm 
wide ribbon exhibited a dendritic structure; although the ribbon 
showed a tendency to buckle in the non-dendritic region, it was 
perfectly flat once the dendrites were firmly established. The 7.6 cm 
wide ribbon was non-dendritic, and had severe buckling. A new 
—- for an improved furnace for RTR growth has been complet- 
ed. The semi-continuous polysilicon CVD ribbon reactor has been 
designed and is being assembled and tested. A study of the micros- 
tructure of dendrites as in RTR ribbon has shown that they 
contain a small, usually even, number of parallel twins. Electrical 
activity of defects in RTR ribbon has been studied by fabricating an 
array of photodiodes on the ribbon, and using an SEM in the 
electron beam induced current (EBIC) mode. The first solar cell on 
RTR ribbon grown from CVD feedstock was fabricated. The over- 
all efficiency was 6.7%, with I/sub SC/ = 24 mA/cm?, V/sub OC/ 
= 0.53 volts, fill factor = 0.53. Total cell area was 2.5 cm? The Mo 
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impurity level was measured in a few CVD samples by Neutron 
Activation analysis. This analysis indicated a Mo level of 5 to 10 
ppM in the bulk of the silicon ribbon. 


22006 (DOE/JPL/954654—1) Silicon web process development. 
Low Cost Solar Array Project, Large Area Silicon Sheet Task. Annual 
report, April 20, 1977—April 19, 1978. Duncan, C.S.; Seidensticker, 
R.G.; Hopkins, R.H.; McHugh, J.P.; Blais, P.D.; Davis, J.R. Jr.; 
Campbell, R.B.; Rohatgi, A. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Research and Development Center). 1978. Con- 
tract NAS-7-100-954654. 216p. Dep. NTIS, PC A10/MF AOl. 

A total of 154 experimental silicon web growth runs were 
performed during the first year of this program. Each of the web 
crystals grown was characterized dimensionally, showing that the 
average width per run had increased by 60% as compared to the 
start of the program. Maximum width reach 3.5 cm for longer web 
crystals, and 4.1 cm for short crystals. Web lengths greater than 3 
meters were grown. Growth speeds of 10 cm/minute were attained 
for short periods of growth. The maximum combined width and 
speed resulted in a throughput area rate of 8 square centimeters per 
minute. The thickness of web crystals grown during this period 
commonly occurred within the range of 100 to 200 um (4 to 8 mils). 
Selected samples of web were further characterized as appropriate. 
Electrical characterization included bulk resistivity, minority carrier 
lifetime by the open circuit decay method, and a variety of other 
solar cell properties. Web solar cells fabricated for web characteriza- 
tion purposes reached 14.5% AMI efficiency and averaged 12%. 
Development of solar cell fabrication techniques included boron and 
aluminum back surface fields, impurity gettering during cell fabrica- 
tion, web surface preparation prior to cell fabrication, and tailoring 
of the cell fabrication process for web. During the first year of this 
program 46 solar cell fabrication runs were made, comprising a total 
of over 750 solar cells. 


22007 (DOE/JPL/954786—5) Development of pulsed processes 
for the manufacture of solar cells. Quarterly progress report No. 3, 
April—July 1978. (Spire Corp., Bedford, MA (USA)). Jul 1978. 
Contract NAS-7-100-954786. 71p. Dep. NTIS, PC A04/MF AO1. 

Third quarter results under a program to develop ion implan- 
tation and specialized, associated processes necessary to achieve 
automated production of silicon solar cells are described. An ion 
implantation facility development for solar cell production is de- 
scribed, and a design for an automated production implanter is 
presented. Also, solar cell development efforts using combined ion 
implantation and pulsed energy techniques are discussed. Cell per- 
formance comparisons have also been made in which junctions and 
back surface fields were prepared by diffusion and ion implantation. 
A model is presented to explain the mechanism of ion implantation 
damage annealing using pulsed energy sources. Functional require- 
ments have been determined for a pulsed electron beam processor 
for annealing ion implantation damage at a rate compatible with a 
100 milliampere ion implanter. These rates result in a throughput of 
100 megawatts of solar cell product per year. 


22008 (HCP/CS—0306) Application and system design study for 
cost-effective solar photovoltaic systems at Federal installations. Pre- 
liminary report. (Planning Research Corp., McLean, VA (USA)). 
Nov 1978. Contract EG-77-C-01-2522. 70p. Dep. NTIS, PC A04/ 
MF AOl. 

The Department of Energy Act of 1978—Civilian Applica- 
tions (Public Law 95-238, Section 208) charged the Department of 
Energy with working cooperatively with other Federal agencies to 
assess the potential for the use of photovoltaic energy systems in the 
Federal community. An initial identification of the potential sites and 
uses of solar photovoltaic systems at Federal agencies has been 
made, and although only preliminary, indicates that there is a sub- 
stantial market for life-cycle cost-effective photovoltaic applications 
within the Federal community for both immediate use, and into the 
intermediate and projected future. Analysis of the results of the 
preliminary survey for the cost-effective applications for photovol- 
taic power systems within the Federal community indicates that 
there are approximately $10 to $20 million (total installed costs) of 
photovoltaic applications that can be installed immediately after 
completion of system and structural designs. This appears, however, 
to be only a small percentage of the universe of applications since 
the time allowed to meet Congressional reporting deadlines was 
insufficient for a more comprehensive survey. Assessment of sites 
will continue over the next few months and the final report in 
February 1979 will contain additional applications as well as the 
detailed plan for implementation of the photovoltaic systems pro- 
cured. 


22009 (N—78-23555) High efficiency solar photovoltaic power 
module concept. Final report. Bekey, I. (Aerospace Corp., El Se- 
gundo, CA (USA). Advanced Orbital Systems Div.). Mar 1978. 
Contract NASW-3078. 15lp. (NASA-CR—157002; ATR—78(7666)- 
1). NTIS PC A08/MF AOl1. 
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The investigation of a preliminary concept for high efficiency 
solar power generation in space is presented. The concept was a 
synergistic combination of spectral splitting, tailored bandgap cells, 
high concentration ratios, and cool cell areas. 


22010 (N—78-23561) Process feasibility study in support of sili- 
con material task 1. Quarterly technical progress report. Fang, C.S.; 
Hansen, K.C.; Miller, J.W. Jr.; Yaws, C.L. (Lamar Univ., Beaumont, 
TX (USA). Dept. of Chemical Engineering). Mar 1978. Contract 
JPL-954343. 81p. (NASA-CR—157030; ERDA/JPL—954343-78/1). 
NTIS PC A0S5/MF AO1. 

Initial results for gas thermal conductivity of silicon tetra- 
fluoride and trichlorosilane are reported in respective temperature 
ranges of 25 to 400 C and 50 to 400 C. For chemical engineering 
analyses, the preliminary process design for the original silane proc- 
ess of Union Carbide was completed for Cases A and B, Regular and 
Minimum Process Storage. Included are raw material usage, utility 
requirements, major process equipment lists, and production labor 
requirements. Because of the large differences in surge tankage 
between major unit operations the fixed capital investment varied 
from $19,094,000 to $11,138,000 for Cases A and B, respectively. For 
the silane process the original flowsheet was revised for a more 
optimum arrangement of major equipment, raw materials and oper- 
ating conditions. The initial issue of the revised flowsheet (Case C) 
for the silane process indicated favorable cost benefits over the 
original scheme. 


22011 (N—78-23563) Low cost silicon solar array project large 
area silicon sheet task: silicon web process development. Quarterly 
report. Duncan, C.S.; Seidensticker, R.G.; Mchugh, J.P.; Blais, P.D.; 
Davis, J.R. Jr. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). 31 Dec 1977. Contracts NAS7- 
100;JPL-954654. 54p. (NASA-CR—156984; ERDA/JPL—954654- 
77/3). NTIS PC A04/MF AOl1. 

Growth configurations were developed which produced 
crystals having low residual stress levels. The properties of a 106 
mm diameter round crucible were evaluated and it was found that 
this design had greatly enhanced temperature fluctuations arising 
from convection in the melt. Thermal modeling efforts were direct- 
ed to developing finite element models of the 106 mm round crucible 
and an elongated susceptor/crucible configuration. Also, the thermal 
model for the heat loss modes from the dendritic web was examined 
for guidance in reducing the thermal stress in the web. An economic 
analysis was prepared to evaluate the silicon web process in relation 
to price goals. 


22012 (NSF/RANN/SE/AER—73-0397/PR/77/4) Silicon 
Schottky photovoltaic diodes for solar energy conversion. Annual 
progress report, January 1—December 31, 1977. Anderson, W.A. 
(Rutgers--the State Univ., Piscataway, NJ (USA). Dept. of Electri- 
cal Engineering). Jan 1978. 43p. Dep. NTIS, PC A03/MF AOIl. 

A 12.2% Cr-MIS cell was fabricated on single-crystal Si 
wafers. A 9.8% efficiency was obtained using a Ti-MIS cell. An 
efficiency of 7.2% was recorded using a Cr-MIS structure on 
Wacker polycrystalline Si. Surface-state densities of 1.5 x 10''/cm?- 
eV and 1.5 x 10'*/cm?-eV were measured on <100> single-crystal 
silicon and EFG ribbon, respectively. The higher surface-state densi- 
ty on EFG ribbon may account for the lower V/sub oc/. Polycrys- 
talline silicon films having a thickness of 22 um have been success- 
fully electron-beam-deposited on a heated stainless steel substrate. 
Columnar crystallites having a diameter of 2-6 um were observed 
using a SEM. 


22013 (NSF/RANN/SE/AER—73-03197/PR/77/2) Silicon 
Schottky photovoltaic diodes for solar energy conversion. Quarterly 
progress report, April 1—June 30, 1977. Anderson, W.A. (Rutgers-- 
the State Univ., Piscataway, NJ (USA). Dept. of Electrical Engi- 
neering). Jul 1977. 25p. Dep. NTIS, PC A02/MF AOl1. 

The use of Ti Schottky metal has produced V/sub oc = 0.45 
V and J/sub sc// = 25.7 mA/cm? compared to 0.60 V and 22.5 
mA/cm? for Cr. New A/R coatings of CeO. and Sb2O3 appear to 
give improved J/sub sc when compared to SiO. Ellipsometry mea- 
surements have shown the interfacial oxide to be 20 to 28 A in 
thickness. Surface state analysis on a diode with 100 A oxide gives a 
maximum Nss = 6 x 10"! states/cm*-eV located 0.8 eV above the 
valence bond in silicon. Environmental studies indicate that the 
polystyrene encapsulant offers better protection for the Schottky cell 
than does Sylgard 184.2. 


22014 (PB—281675) Performance of CdS/Cu2S solar cells under 
roof top insolation conditions. Technical report. Windawi, H.M. 
(Delaware Univ., Newark (USA). Inst. of Energy Conversion). Feb 
1975. 27p. (NSF/RANN/AER—72-03478-A03/TR75/1). NTIS PC 
A03/MF AOl. 

Solar cell deployment for large-scale terrestrial use has been 
evaluated in Solar One (the Delaware solar house) for over one year 
and continues to be evaluated. This report deals with the perform- 
ance of CdS/CueS solar cell series-array panels under roof-top 
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conditions of insolation and temperature. The variations were con- 
sidered to be associated with variations in the infrared content of the 
solar spectrum. No overall degradation in output was observed, 
indicating long life expectancy. However, the conversion efficiencies 
of CdS/Cuw2S solar cell arrays were found to be significantly affected 
by seasonal variations in the insolation conditions. 


22015 (SAN—1101/PA8-8) Photovoltaic mission analysis: some 
recent results. Bogen, A.H.; Leonard, S.L.; Siegel, B. (Aerospace 
Corp., El Segundo, CA (USA). Energy and Transportation Div.). 18 
Oct 1977. Contract EY-76-C-03-1101-008. 35p. (ATR—78(7694-01)- 
1). Dep. NTIS, PC A03/MF AO1. 

Brief accounts of recent short investigations of three different 
aspects of the interface between photovoltaic solar energy conver- 
sion systems and the utility grid are presented. An account is given 
of some results of a recent investigation of the effect on photovoltaic 
system economics of the sale of excess photovoltaic electricity to the 
utility company. A recently developed economic dispatch model 
was used to study the changes that can be expected to take place in 
the dispatching of power from conventional plants in a utility system 
when a photovoltaic power plant is added to the generation mix. 
Also, a report is given on a set of structured interviews with high 
management personnel of eight different utility companies, located 
in various parts of the U.S. -- interviews in which utility attitudes 
toward photovoltaic power generation, in general, and toward util- 
ity-related photovoltaic experiments, in particular, were explored. 


22016 (SAND—78-7038) Photovoltaic transient analysis pro- 
gram user's guide. Volume 1. Executive summary. Lambarski, T.J.; 
Malmberg, A.F.; Melick, K.E.; Turfler, R.M.; Semmens, M.G. 
(BDM Corp., Albuquerque, NM (USA)). Oct 1978. Contract EY-76- 
C-04-0789. 27p. Dep. NTIS, PC A03/MF AO1. 

The photovoltaic transient analysis program analysis capabili- 
ties, language and network structure, network elements, classes of 
calculations, and PV system elements are reviewed. (MHR) 


22017 (TID—28711) Improved semiconductors for photovoltaic 
cells. Quarterly report No. 4, April 1—June 30, 1977. Catalano, A.W.; 
Cambridge, J.; Dalal, V. (Delaware Univ., Newark (USA). Inst. of 
Energy Conversion). 1977. Contract EX-76-C-01-2460. 34p. Dep. 
NTIS, PC A03/MF AOl1. 

The purpose of this research is to study the suitability of 
Znz3P2 as a photovoltaic material for large scale terrestrial use. Zn3P2 
was chosen for study after a systematic literature search revealed it 
as one of the most promising unexplored compounds for use as the 
absorber-generator portion of a photovoltaic cell. ZnsP2 continues to 
be synthesized on a routine basis. Materials work concentrated on 
refining the vapor phase Bridgman technique for single crystal 
growth and on attempts to produce n-type Zn3P2. Measurements of 
many of the key parameters of the material were refined and many 
were completed, and emphasis shifted toward device studies on 
single crystals. Schottky diodes were made with Mg and Al contacts 
on well polished single crystals. Because of technological problems 
with the contacts, the metallization had to be thick, and consequent- 
ly opaque. Thus devices were used mainly to study the contact and 
material parameters, but not the photovoltaic effect to any great 
extent. (WHK) 


22018 (TID—28779) Energy storage for photovoltaic conversion. 
Volume III. Residential systems. Final report. Feduska, W.; Feder- 
mann, E.F.; Maskalick, N.J.; McAllister, W.J.; Pittman, P.F.; 
Stoeltzing, R.W.; Wood, P.; Nearhoof, S.L.; Rittleman, P.R.; Wor- 
rell, W. (Westinghouse Research and Development Center, Pitts- 
burgh, PA (USA)). 30 Sep 1977. Contract EY-76-C-04-2744. 167p. 
Dep. NTIS, PC A08/MF AO1. 

This report considers electric battery storage for on-site pho- 
tovoltaic total energy systems for residences. In a series of sequential 
tasks, the following topics were addressed: (1) overall system analy- 
sis (for seven U.S. regions); (2) formulation of battery component 
requirements; (3) conceptual design; (4) battery system evaluation 
and screening; (5) preliminary design; and (6) research, development, 
and utilization requirements. The results of this and other studies 
indicated that: (1) The overall photovoltaic on-site residential total 
energy system will eventually be viable in all regions of the country 
if the 1985 National Photovoltaic Program goals are achieved and 
there is a modest government pre-commercialization program. (2) 
The optimized battery electrical storage system capacity will be 
about 20 kilowatt-hours. (3) The battery will enhance the system's 
performance by both increasing the energy displacement by solar 
and reducing the overall system cost as related to energy displace- 
ment. (4) The battery system most suited and most economical to 
residential usage is the advanced technology lead-acid battery. Insti- 
tutional factors were considered; there appears to be no severe 
problem, especially if anticipated problems are addressed early. A 
long-range program is suggested to develop the battery subsystem 
and to combine it with the associated power conditioning and other 
related equipment, so that the entire electrical system required for 
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operation of the photovoltaic array can be delivered as a single 
package. 


22019 (UCID—18041(Pt.1)) Systematic computation of the per- 
formance of photovoltaic based on first principles: first report. Yee, 
J.H. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 29 Jan 1979. Contract W-7405-ENG-48. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

The minority lifetime and the minority diffusion length were 
theoretically estimated for both the single crystal and the polycrys- 
talline film of CugS, CuzO and CdTe. The mobility of the electron as 
a function of the temperature was calculated for the CuO single 
crystal based upon the simple model of the electron-polar optical 
phonon interaction. It was shown that the existing data on the hole 
mobility of CuzS can be explained very well by a simple model of 
grain boundary scattering. The effect of impurity and defect on the 
minority carrier lifetime and the minority diffusion length was 
discussed. A new model for the energy structure of CusS was 
proposed. This new energy band model explains very well the 
experimental data for the absorption coefficient. 


22020 Solar cell. Kaplow, R.; Frank, R.I. (to Massachusetts 
_ of Tech.). US Patent 4,128,732. 5 Dec 1978. Filed date 23 Jan 
1978. 16p. 

An improved solar cell designed for optimum efficiency is 
comprised of a plurality of series connected unit solar cells formed 
from a common substrate of semiconductor material. Each unit solar 
cell has spaced elongate sidewalls, and a dead space area between 
adjoining sidewalls of adjacent units is made substantially smaller 
than an active, light receiving area, extending between the opposite 
sidewalls of each individual unit. In addition, the width of the active 
area is concisely limited to ensure that radiation incident on the 
active area is incident at a point which is spaced from the p-n 
junction of each unit by no more than a predetermined optimum 
distance. Reducing the dead space area while concisely limiting the 
width of the active area provides improved solar cell performance 
without requiring focusing lenses. 


22021 Multijunction gallium aluminum arsenide-gallium arsen- 
ide-germanium solar cell and process for fabricating same. Fraas, 
L.M.; Zanio. K.R.; Knechtli, R.C. (to Hughes Aircraft Co.). US 
Patent 4,128,733. 5 Dec 1978. Filed date 27 Dec 1977. 10p. 

The specification describes a gallium aluminum arsenide-gal- 
lium arsenide-germanium solar cell and fabrication process therefor 
wherein the deposition of a layer of gallium aluminum arsenide 
establishes a first JPN junction in the GaAs of one bandgap energy 
on one side of a gallium arsenide substrate, and the deposition of a 
layer of germanium establishes a second PN junction in Ge of a 
different bandgap energy on the other side of the GaAs substrate. 
The two PN junctions are responsive respectively to different wave- 
length ranges of solar energy to thus enhance the power output 
capability of a single wafer (substrate) solar cell. Utilization of the 
Group IV element germanium, as contrasted to compound semicon- 
ductors, simplifies the process control requirements relative to 
known prior art compound semiconductor processes, and germani- 
um also provides a good crystal lattice match with gallium arsenide 
and thereby maximizes process yields. This latter feature also mini- 
mizes losses caused by the crystal defects associated with the inter- 
face between two semiconductors. 


22022 Luminescent solar collector. Chambers, R.R. (to Atlantic 
Pn ogpang Co.). US Patent 4,127,425. 28 Nov 1978. Filed date 31 Mar 
1978. 6p. 

A thin, luminescent sheet is disclosed having upper and lower 
large area surfaces separated by upstanding edge faces, said sheet 
being contoured in the vicinity of at least one of said edge faces so as 
to widen such edge face substantially, and at least one photovoltaic 
cell carried on and occupying a substantial portion of such widened 
edge face. 


22023 Photovoltaic cell array. Ullery, L.R. Jr. (to Ses, Inc.). US 
Patent 4,127,424. 28 Nov 1978. Filed date 26 Aug 1977. 10p. 

In a photovoltaic cell which comprises: a substrate, a bottom 
electrode, a first layer of cadmium sulfide, a second layer of cuprous 
sulfide forming a barrier junction with first layer and a top electrode, 
the improvement is made wherein substrate is an insulative ceramic 
material and the bottom electrode is a conductive ceramic layer 
fused to the substrate. The conductive layer is optionally coated 
with a metal having a high electrical conductivity. 


22024 Photovoltaic device having increased absorption efficiency. 
Bell, A.E.; Williams, B.F.; Carlson, D.E. (to RCA Corp.). US Patent 
4,126,150. 21 Nov 1978. Filed date 3 Nov 1977. 8p. 

A photovoltaic device has a body which includes a thin film 
active region and a layer substantially transparent to solar radiation. 
The thickness of the transparent layer is such that a first antireflec- 
tion condition is present for solar radiation at a wavelength which is 
relatively highly absorbed by the material of the active region. 
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Furthermore, the combined thickness of the transparent layer and 
active region are such that a second antireflection condition is 
present for solar radiation at a wavelength which is poorly absorbed 
by the material of the active region. As a result of the prevailing 
antireflection conditions the solar radiation absorption efficiency of 
the photovoltaic device is increased. 


22025 Silicon solar cells with low-cost substrates. Kotval, P.S.; 
Strock, H.B. (to Union Carbide Corp.). US Patent 4,124,410. 7 Nov 
1978. Filed date 21 Nov 1977. 28p. 

Epitaxial and diffusion-type planar diodes and solar cells 
utilize low-cost refined metallurgical silicon substrates having a 
substantially higher impurity content than conventional high-cost, 
high purity semiconductor grade silicon. The epitaxial type products 
have an n-on-p-on-p substrate configuration, while the diffusion-type 
products have pentavalent impurities diffused therein to form a p-n 
junction in the low cost silicon substrate. One embodiment employs 
a multigrained refined metallurgical silicon (RMS) prepared by 
precipitating essentially iron-free silicon platelets from a solution of 
metallurgical grade silicon in molten aluminum, melting said refined 
platelets, in contact with a silica slag and pulling silicon boules from 
a melt of said refined metallurgical silicon (RMS). By directionally 
solidifying the refined silicon—slag melt, a multigrained, directional- 
ly solidified refined metallurgical silicon (DS/RMS) is obtained, 
with boules being pulled from a melt thereof for use as said low-cost 
substrate. The DS/RMS may also be re-melted and directionally 
solidified a second time with the boules being pulled from said twice 
directionaily solidified material being a desirable, low-cost, single 
crystal material suitable for use as said substrate for planar diode and 
solar cell applications. 


22026 Vacuum deposition process for fabricating a CdS—Cu2S 
heterojunction solar cell device. Shirland, F.A. (to Westinghouse 
Electric Corp.). US Patent 4,120,705. 17 Oct 1978. Filed date 11 Feb 
1976. 4p. 
A solar cell is comprised of (1) a CueS thin film evaporated on 
a conductive substrate at an elevated temperature thereby growing a 
lycrystalline film of preferred orientation, and (2) an outer CdS 
ayer grown ejpitaxially on the CueS film. 


22027 Photovoltaic battery. Bayard, M.L. (to Texas Instruments 
Inc.). US Patent 4,119,768. 10 Oct 1978. Filed date 8 Jul 1977. 8p. 

A photovoltaic battery is described in which a body of a 
photoactive material is dis between fist and second layers of 
1onically conductive material. The second layer is relatively high in 
ionic conductivity as compared to the first layer. An electric field 
oriented toward said second layer is induced through the photoac- 
tive body by virtue of the difference in chemical potential between 
the first and second layers of ionically conductive material. An 
electronically conductive body is disposed on the side of the first 
layer opposite from the photoactive body. The first layer in conjunc- 
tion with the electronically conductive body acts as the positive 
electrode, the second layer acts as the negative electrode, and the 
photoactive body disposed therebetween acts as a solid electrolyte in 
the battery. When the photoactive body is exposed to visible light, it 
generates positive ions which are attracted to the negative electrode 
and electrons which are trapped by the electronically conductive 
body of the composite positive electrode. Charging of the battery 
thereby occurs as a result of the reaction between the photoactive 
body and light photons. During discharge of the battery, positive 
ions leave the negative electrode and enter the solid electrolyte 
comprising the photoactive body. 


22028 Combined high density solar panels and vertical wind 
turbines. Kelly, D.A. US Patent 4,119,863. 10 Oct 1978. Filed date 
13 Aug 1975. 10p. 

The combined high density solar panels and vertical wind 
turbines consist of multiple solar panels with closely spaced solar 
cells on both sides which are supported by an open framework and 
vertical posts. The adoption of an elevated, rooftop solar panel 
array, supported by vertical posts makes the basic structure attrac- 
tive for the inclusion of multiple vertical wind turbines, as a supple- 
mentary power source. This combined natural power conversion 
arrangement is intended for mounting on the flat roofs of city 
buildings and other similar flat, limited area sites. Each solar panel is 
pivoted within the open framework to follow the sun’s excursion 
relative to the earth, and the solar cells on the panel underside 
receive the solar energy by way of thin edge reflectors secured to 
both sides of the solar panels, for a high density exposure configura- 
tion. A washing spray provision is included for the panel array, to 
keep the panels clean and operation at optimum efficiencies. 


22029 High-intensity, solid-state-solar cell device. Kaplow, R.; 
Frank, R.I. (to Massachusetts Inst. of Tech.). US Patent 4,110,122. 
29 Aug 1978. Filed date 26 May 1976. 12p. 

A semiconductor solar cell capable of converting incident 
radiation to electrical energy at high efficiency includes a plurality 
of series-connected unit solar cells formed on a common wafer of 
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semiconductor material. The unit solar cells each include a semicon- 
ductor substrate of one conductivity type and a p-n junction formed 
in the substrate. The light-receiving surface of the cell may have an 
opaque member thereon, and incident light is directed onto the 
portion of that surface not covered by the opaque member. A 
variety of embodiments illustrates the invention. 


22030 Method of making an array of solar cells. Horne, W.E. (to 
Boeing Co.). US Patent 4,108,704. 22 Aug 1978. Filed date 1 Aug 
1977. 6p. 

Thermal isolation shields consisting of two glass slides sepa- 
rated by insulating standoffs are positioned upon the front radiation 
receiving surface of a solar cell and/or upon the back surface of the 
solar cell. One of the two glass plates is made from material selected 
to absorb and radiate electromagnetic wave energy with a wave- 
length above 5 microns to prevent overheating of the cell. The space 
between the two cover plates forms a thermal gap that is, if desired, 
bridged by a bimetallic strip. The strip is adhered to one of the plates 
and has a reverse bend to extend along the face surface of the 
opposed cover plate. The strip distorts under an increased tempera- 
ture to break the bridge between the two plates and thereby isolates 
the solar cell from the thermal shield formed by the outer cover 
plate until there is a sufficient reduction in temperature at which the 
bimetallic strip reestablishes conductive contact between the cover 
plates. Each solar cell assembly in an array is adhered to a substrate 
by first bonding glass pads to the substrate and then heating the cell 
and glass pads to a temperature of about 400° while applying an 
electrical potential of the order of 400 vols with the glass being 
negative potential with respect to the cell. A hermetic bond is 
achieved without the use of adhesives. 


22031 Large grain thin film polycrystalline p-InP/n-CdS solar 
cell. Zanio, K.W.; Fraas, L.M. (to Hughes Aircraft Co.). US Patent 
4,108,684. 22 Aug 1978. Filed date 29 Sep 1977. 6p. 

A thin film solar cell is described having adjacent layers of P 
and N type polycrystalline semiconductor material which define a 
PN junction boundary. The improvement comprises a layer of n- 
type polycrystalline cadmium sulfide disposed on a chosen substrate 
material and having large grains with lateral grain boundaries on the 
order of about 20 micrometers or greater and a layer of polycrystal- 
line P-type indium phosphide disposed on said layer of polycrystal- 
line cadmium sulfide and having a thickness on the order of between 
1.0 and 4.0 micrometers and further having large replicated grain 
boundaries with lateral dimensions and spacings approximately the 
same as the lateral dimensions and spacings of said large grains of 
cadmium sulfide whereby the lateral grain dimensions in said cadmi- 
um sulfide and indium phosphide layers are maximized while the 
quantity of indium in said solar cell is minimized. 


22032 Solar cell wtih discontinuous junction. Lindmayer, J. US 
Patent 4,106,047. 8 Aug 1978. Filed date 28 Mar 1977. 6p. 

A silicon solar energy cell is described having a substantially 
constant voltage despite significant increases in illumination. The cell 
has a back surface junction that is discontinuous and has spaced, 
shorted portions formed therein. 


22033 Solar battery package. Hirano, T. (to Japanese Govern- 
ment). US Patent 4,104,083. 1 Aug 1978. Priority date 23 Apr 1976, 
Japan. 10p. 

A solar battery package having at least one solar cell substan- 
tially embedded in a block of fiber-reinforced thermosetting resin 
with a transparent flexible covering. The block has a portion, 
overlaying a light receiving area of the solar cell, which is transpar- 
ent and has another portion which is either transparent or substan- 
tially opaque. A protective coating of fluorine-containing compound 
may be applied to the block to improve the weatherability of the 
solar battery package. A method of making the solar battery package 
is also disclosed. 


22034 Fluorescent solar energy collectors: operating conditions 
with diffuse light. Goetzberger, A. (Fraunhofer-Ges, Inst fuer 
Angew Festkoeperphyps, Freiburg, Ger). Appl. Phys.; 16: No. 4, 399- 
404(Aug 1978). 

The fluorescent energy conversion principle using several 
sheets of transparent material doped with fluorescent molecules to 
concentrate radiation is extended to include diffuse radiation. Two 
cases are treated here: diffuse radiation only and a composite spec- 
trum consisting of 40% direct and 60% diffuse radiation simulating 
the average illumination of a flat exposure in central Europe. In both 
cases photovoltaic conversion efficiency is significantly higher than 
with the AMI spectrum. This is due to the blue shift and narrow 
shape of the diffuse spectral distributions. With realistic boundary 
conditions the theoretical conversion efficiency is 1.56 times higher 
than for the AM1 case. The highest theoretical conversion efficiency 
is now 38%. 
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22035 Soler generator. Barkats, G.; Chenin, C.; Foucras, J.; 
Marnay, L. (to Societe Nationale Industrielle Aerospatiale). US 
Patent 4,101,101. 18 Jul 1978. Priority date 3 May 1976, France. 8p. 

The present invention relates to a solar generator for produc- 
ing electrical energy from solar energy, mounted in particular on 
board an artificial satellite and constituted by a plurality of pivoted 
panels, stacked but unfoldable, each of which comprises a thick 
frame inside which is disposed a thin flexible support carrying solar 
cells, said frame comprising intermediate stiffeners connecting two 
opposite sides of the frame, wherein each panel comprises, between 
two intermediate stiffeners and between the end intermediate stiffen- 
ers and the sides of the frame there-opposite, a plurality of wide, flat 
auxiliary stiffeners, transverse with respect to the intermediate stiff- 
eners and on which said flexible support is fixed at least partially. 


22036 Device for converting solar energy. Durand, H.; Naaijer, 
G.J. (to U.S. Philips Corp.). US Patent 4,100,427. 11 Jul 1978. 
Priority date 31 Oct 1975, France. 10p. 

A device is described for converting solar energy into electric 
power for a load, which device is provided with photocells and 
electric accumulators. Switching means are provided which at least 
during starting of the load connect this load to the output terminals 
of the array of photocells so that during starting the current through 
the load is determined by the current supplied by the photocells. The 
device makes efficient use of the available solar radiation, is of 
simple design and is reliable. 


22037 Dual electrically insulated solar cells. Milnes, A.G. US 
Patent 4,094,704. 13 Jun 1978. Filed date 11 May 1977. 12p. 

Composite solar cells of improved efficiency comprise two 
cells of different characteristics arranged in optical series but electri- 
cally insulated from each other. Preferably, each cell is of larger 
crystal grain size than its substrate, which grain size is achieved by 
growing the cell semi-conductor on a molten intermediate rheotaxy 
layer of a suitable semi-conductor which solidifies at a temperature 
below the melting temperature of the solar cell semi-conductor. The 
substrate and the intermediate rheotaxy layer of the overlying cell 
are transparent to that fraction of sunlight which is utilized by the 
underlying cell. Various configurations of overlying and underlying 
cells are disclosed. 


22038 Applications of silicon solar cells to electronic equipment 
and appliances for consumers. Murozono, M.; Kitamura, S.; Higuchi, 
M.; Mochizuki, M. Natl. Tech. Rep. (Matsushita Electr. Ind. Co., 
Osaka); 24: No. 2, 338-351(Apr 1978). (In Japanese). 

The technical possibilities for applying solar cells to electron- 
ic equipment and appliances for consumers are discussed. Various 
artificial lights as well as sunlight are investigated as light sources for 
solar cells. The output of solar cells under these lights, compared 
with that of solar cells under a tungsten lamp (2856 K) is described. 
In addition, the design criteria of solar cells used for various kinds of 
electronic equipment and appliances under discretionary light 
sources and illuminance are defined. These criteria are detailed by 
citing application examples of solar cells to electronic watches, 
liquid-crystal display (LCD) watches and calculators. Moreover, the 
charging of silver oxide batteries by solar cells, which has attracted 
attention lately, is explained together with the presentation of a few 
applications including a new charging-voltage control system. A 
hybrid system consisting of solar cells and a nickel-cadmium battery, 
representing a secondary battery, is also explained. It is expected that 
this technology will be applied to electronic equipment and appli- 
ances for consumers with reduction of their power comsumption. 


22039 Low cost processes for fabricating silicon solar cells. Yo- 
shida, M.; Fukuchi, J. Natl. Tech. Rep. (Matsushita Electr. Ind. Co., 
Osaka); 24: No. 2, 352-360(Apr 1978). (In Japanese). 

Silicon pn junction type photovoltaic cells are the most 
reliable among several solar cells for directly converting the sun’s 
energy into electricity. In order to put silicon solar cells to practical 
use, it is necessary to lower drastically the cost. Recently various 
approaches for developing low cost reliable photovoltaic systems 
have been the subject of experiments and presentations at home and 
abroad. New technologies for certain elementary processes which is 
useful for manufacturing silicon solar cells have been developed. 
The methods developed are pn junction forming by spin-on diffu- 
sion, contact forming by screen printing, and antireflection coating 
by the spin-on technique. Solar cells fabricated from the Czochralski 
wafer, using processes which include these methods, have efficien- 
cies of about 10% (at AMO), and these methods may also be applied 
to cells made from ribbon crystal, etc. 


22040 CdS/CdTe thin film solar cells. Ikegami, S.; Nakayama, 
N.; Matsumoto, H.; Yamaguchi, K.; Uda, H.; Taniguchi, H.; Yo- 
shida, M.; Yamashita, T. Nati. Tech. Rep. (Matsushita Electr. Ind. 
Co., Osaka); 24: No. 2, 361-36%(Apr 1978). Han Japanese). 

The fabriation methods for low cost and highly efficient 
CdS/CdTe solar cells were investigated. A cell, prepared by epitax- 
ial growth of CdS on a p-type CdTe single crystal, exhibited a solar 
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conversion efficiency of 11.7% for the active area (0.51 cm?) when 
illuminated by sunlight (68mW/cm?). On the basis of this result, two 
types of thin-film solar cells were fabricated. One was CdS (made by 
chemical bath deposition)/CdTe (made by evaporation), and the 
other was CdS/CdTe (both made by sintering after printing). Effi- 
ciencies of more than 8% were attained in both thin-film solar cells 
(with active areas of approx. Icm?). These results suggest that 
practically useful solar cells can be manufactured from CdS/CdTe 
junction, though further investigations are necessary to obtain large- 
area cells. 


22041 Process for utilizing low-cost graphite substrates for poly- 
crystalline solar cells. Chu, T.L. US Patent 4,077,818. 7 Mar 1978. 
Filed date 4 Jun 1976. 16p. 

Low cost polycrystalline silicon solar cells supported on 
substrates were prepared by depositing successive layers of polycrys- 
talline silicon containing appropriate dopants over supporting sub- 
strates of a member selected from the group consisting of metallurgi- 
cal grade polycrystalline silicon, graphite and steel coated with a 
diffusion barrier of silica, borosilicate, phosphosilicate, or mixtures 
thereof such that p-n junction devices were formed which effective- 
ly convert solar energy to electrical energy. To improve the conver- 
sion efficiency of the polycrystalline silicon solar cells, the crystallite 
size in the silicon was substantially increased by melting and solidify- 
ing a base layer of polycrystalline silicon before depositing the layers 
which form the p-n junction. 


22042 (NSF/RANN/SE/AER—76-04168/PR/77/3,4) Hetero- 
junction solar cells. Semiannual progress report, July 1, 1977—Decem- 
ber 31, 1977. Anderson, R.L. (Syracuse Univ., NY (USA). t. of 
Electrical and Computer Engineering). Jan 1978. 17p. Dep. S, 
PC A02/MF AOI. 

From accelerated life tests, it is (tentatively) concluded that 
the degradation of SnO2/n-Si heterojunction solar cells results from 
the formation of a semi-insulating layer of SiO/sub x/ at the SnO2/Si 
interface. This layer is formed by the field-aided diffusion of O2~ 
ions across the existing layer. The field results from the non- 
compensated positive donor ions in the Si depletion layer. In the 
SnO2/p-Si devices the field is in the direction to inhibit O2~ ion 
transport and degradation is not observed except at elevated tem- 
peratures. Heteroface cells consisting of indium-tin oxide (ITO) 
deposited onto Si p*-n and n*-p homojunctions were fabricated. 


Preliminary results are qualitatively as expected. Those cells having 
ITO adjacent to p* -Si did not show any evidence of an interfacial 
layer, while those with ITO adjacent to n* -Si had large, non-linear 
resistance indicative of such a layer. 


22043 Solar generators in terrestrial communication technology. 
Pt. 1. Sommer, E. Nachr. Elektron.; 32: No. 4, 115-118(1978). (In 
German). 

To begin with, the basic terms solar cell, solar cell module, 
solar generator, and solar generator system are defined and illustrat- 
ed by examples. After this, the advantages and disadvantages of solar 
generators in power supply for terrestrial communications as com- 
pared to dry cell batteries, diesel generators and mains operation are 
discussed with a view to technical, economic, and ecological aspects. 
After some hints for an optimum design of systems, a comprehen- 
sive, general list of possible applications is given. The second part 
will give a detailed description of typical and exemplary applica- 
tions. 


22044 Photovoltaic conversion of concentrated solar radiation. 
Krebs, K.; Gianoli, E. Luxembourg; Commission of the European 
Communities (1978). 178p. (EUR—$723-EN). European Community 
Information Service, Washington, DC $24.50. 

The possibility of decreasing the cost of photovoltaic conver- 
sion by using solar concentrators is studied. The economic side of 
the problem as related to the costs of convertor and concentrator 
and to the choice of the best cooling device is discussed. The 
quantity and quality of available solar radiation is analyzed in order 
to determine an effective concentration factor; in addition various 
possibilities for following the apparent motion of the sun are exam- 
ined. Formulae for the geometric concentration factor and the 
energy collection time are developed, applying the same procedure 
to several types of concentrators; in addition to a new “ideal’”’ 
concentrator is introduced. After an analysis of the electrical charac- 
teristics of solar cells, the physical mechanisms of the conversion 
process are described. Next, the behavior of solar cells under high- 
intensity radiation is discussed, this includes effects of the internal 
cell resistance and of temperature. Experimental data are presented. 
Characteristic I-V curves together with efficiency and output power 
under various radiation, orientation and temperature conditions are 
discussed for all cell+concentrator systems, which were set up for 
this study. 47 references. 


22045 Solar cell power. Elektroteh. Vestn.; 44: No. 3, 187- 
191(May 1977). (In Serbo-Croatian). 
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A general survey of the state of development of the use of 
solar energy for electrical power is presented. The physical founda- 
tions of solar power cell operation are described, and the output of 
current semiconductors is discussed in terms of a percentage of 
theoretical and actual yields, which are respectively in the ranges of 
22-28 percent and 10-15 percent. Monocrystal and polycrystal solar 
energy cells are discussed which may improve the efficiency of 
yield; currently, more difficulty is encountered in producing the 
more efficient monocrystal cells. Production costs and the cost of 
solar power from photosensitive cells as well as current applications 
are presented. Best results can now be obtained with silicon cells. 
Research and development is recommended in order to develop 
cheaper photoelectric materials, better encapsulation, cells, and sys- 
tems, and larger monocrystals. The work of the U.S. agency ERDA 
is stressed. 


22046 Computer analysis of heterojunction and graded bandgap 
solar cells. Sutherland, J.E. Raleigh, NC; North Carolina State Univ. 
(1977). 149p. University Microfilms Order No. 77-29,659. 

Thesis (Ph. D.). 

The purpose of this work is to design a computer program for 
the analysis of variable composition solar cells and apply that 
program to several proposed solar cell structures using appropriate 
semiconductor materials. The program has been completed and has 
been used to study devices made of Al/sub x/Ga/sub 1-x/As, Ga/ 
sub x/In/sub 1-x/As and GaAs/sub 1-x/P/sub x/ with the intention 
of determining the material compositions and device dimensions that 
produce high conversion efficiency. 


22047 Determination of solar cell equation parameters form em- 
pirical data. Braunstein, A.; Bany, J.; Appelbaum, J. (Tel-Aviv 
Univ., Israel). Energy Convers.; 17: No. 1, 1-6(1977). 

The determination of the solar cell equation parameters (I—V 
characteristic) from experimental data was achieved by the least 
square method, where all data points were considered. The five 
parameters of the cell equation were transformed to a three param- 
eter equation, resulting in a simplified solution. In the fitting proce- 
dure of the calculated I—V characteristic to the experimentally 
measured points, the errors of the instrumentation were taken into 
account. The shunt resistance appeared to be important for a desired 
fitting accuracy. 


THERMIONIC AND THERMOELECTRIC CONVERSION 


22048 (EPRI-ER—S515-SR, pp 16.1-16.3) Overview and sum- 
mary of EPRI photovoltaic program. DeMeo, E. (Electric Power 
Research Inst., Palo Alto, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


The development of a set of cost and performance objectives 
for photovoltaic cells in large scale electric utilities applications is 
described. The contracted projects in photovoltaics are reviewed 
briefly. (MHR) 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 21900, 21924, 21939, 24121, 
24599, 24630 


22049 (CONF-770142—2) Ammonia synthesis gas and petro- 
chemicals from cattle feedlot manure. Huffman, W.J.; Halligan, J.E.; 
Peterson, R.L.; de la Garza, E. (Texas Tech Univ., Lubbock (USA)). 
rnd Contract EY-76-S-04-3779. 3lp. Dep. NTIS, PC A03/MF 
AOl. 


From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

The pyrolysis and partial oxidation of cattle feedlot manure 
are discussed. Previous studies by the investigators as well as the 
pioneering work of R.C. Bailie are reviewed. A description of the 
current reactor which has a throughput of one-half ton per day and 
experimental results on the simultaneous production of 0.4 to 1.2 liter 
ammonia synthesis gas per g. of dry ash-free manure and 25 to 65 kg 
ethylene per metric ton of dry ash-free manure are given. A basis for 
the production of the ethylene and other petrochemicals is discussed 
along with recent results on the decomposition of intermediate tar 
and liquids. The application of —— technology to other feed- 
stocks, use of oxygen instead of air, and a discussion of different 
reactor designs are also presented. 


22050 (CONF-780549—8) Kinetics of methane fermentation. 
Chen, Y.R.; Hashimoto, A.G. (Science and Education Administra- 
tion, Clay Center, NE (USA). Meat Animal Research Center). 1978. 
Contract EG-77-A-29-1058. 25p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on biotechnology in energy production; 
Gatlinburg, TN, USA (10 May 1978). 
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The kinetics on methane fermentation are described using 
published data for livestock residue, sewage sludge, and municipal 
refuse. Methods are presented to determine the kinetic constants and 
the finally attainable methane production using steady-state methane 
production data. The effects of temperature, loading rate, and in- 
fluent substrate concentration on methane fermentation kinetics are 
discussed. These relationships were used to predict the rate of 
methane production of a pilot-scale fermentor with excellent results. 


22051 (CONF-7806107—2) Methane production from beef cattle 
feedlots. Lizdas, D.J. (Hamilton Standard, Windsor Locks, CT 
(USA)). 1978. Contract EY-76-C-02-2952;EG-77-C-01-4015. 22p. 
Dep. NTIS, PC A02/MF AO1. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The residues from beef cattle in feedlots provide an easily 
collectible source of biomass that can be converted to fuel gas and 
other useful products. The status of two programs being conducted 
by Hamilton Standard, Division of United Technologies Corpora- 
tion, are described and presented. The first program is a pilot scale 
evaluation to determine the feasibility of producing methane and a 
cattle refeed product from dirt feedlot residues using anaerobic 
fermentation. The second is for design, construction and operation of 
a full scale anaerobic fermentation facility to identify the technical 
and economic viability of producing fuel gas and a refeed product 
from the residues from an environmental beef cattle feedlot. 


22052 (DST—4000-77/1) Topical report on sources and systems 
for aquatic plant biomass as an energy resource. Goldman, J.C.; 
Ryther, J.H.; Waaland, R.; Wilson, E.H. (Dynatech R/D Co., Cam- 
bridge, MA (USA)). 21 Oct 1977. Contract EG-77-C-01-4000. 219p. 
Dep. NTIS, PC Al0/MF AOl. 

Background information is documented on the mass cultiva- 
tion of aquatic plants and systems design that is available from the 
literature and through consultation with active research scientists 
and engineers. The biology of microalgae, macroalgae, and aquatic 
angiosperms is discussed in terms of morphology, life history, mode 
of existence, and ecological significance, as they relate to cultivation. 
The requirements for growth of these plants, which are outlined in 
the test, suggest that productivity rates are dependent primarily on 
the availability of light and nutrients. It is concluded that the systems 
should be run with an excess of nutrients and with light as the 
limiting factor. A historical review of the mass cultivation of aquatic 
plants describes the techniques used in commercial large-scale oper- 
ations throughout the world and recent small-scale research efforts. 
This review presents information on the biomass yields that have 
been attained to date in various geographical locations with different 
plant species and culture conditions, emphasizing the contrast be- 
tween high yields in small-scale operations and lower yields in large- 
scale operations. 


22053 (HCP/ET/4000—78/2) Reviewers’ comments on cost 
analysis of aquatic biomass systems. (Dynatech R/D Co., Cambridge, 
MA (USA)). 25 Jul 1978. Contract EG-77-C-01-4000. 113p. Dep. 
NTIS, PC A06/MF AO1. 

Reviewers’ comments and the responses to these comments 
are compiled. (JSR) 


22054 (HCP/T3548—01) Photosynthesis energy factory: analy- 
sis, synthesis, and demonstration. Final report. (InterTechnology/ 
Solar Corp., Warrenton, VA (USA)). Nov 1978. Contract EX-76-C- 
01-2548. 513p. Dep. NTIS, PC A22/MF AOI. 

This quantitative assessment of the potential of a combined 
dry-land Energy Plantation, wood-fired power plant, and algae 
wastewater treatment system demonstrates the cost-effectiveness of 
recycling certain by-products and effluents from one subsystem to 
another. Designed to produce algae up to the limit of the amount of 
carbon in municipal wastewater, the algae pond provides a positive 
cash credit, resulting mainly from the wastewater treatment credit, 
which may be used to reduce the cost of the Photosynthesis Energy 
Factory (PEF)-generated electricity. The algae pond also produces 
fertilizer, which reduces the cost of the biomass produced on the 
Energy Plantation, and some gas. The cost of electricity was as low 
as 35 mills per kilowatt-hour for a typical municipally-owned PEF 
consisting of a 65-MWe power plant, a 144-acre algae pond, and a 
33,000-acre Energy Plantation. Using only conventional or near- 
term technology, the most cost-effective algae pond for a PEF is the 
carbon-limited secondary treatment system. This system does not 
recycle COz from the flue gas. Analysis of the Energy Plantation 
subsystem at 15 sites revealed that plantations of 24,000 to 36,000 
acres produce biomass at the lowest cost per ton. The following sites 
are recommended for more detailed evaluation as potential demon- 
stration sites: Pensacola, Florida; Jamestown, New York; Knoxville, 
Tennessee; Martinsville, Virginia, and Greenwood, South Carolina. 
A major possible extension of the PEF concept is to include the 
possibility for irrigation. 
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22055 (ISU-ERI-AMES—77312) Enzyme technology in the uti- 
lization of agricultural wastes. Final report. Reilly, P.J. (Iowa State 
Univ. of Science and Technology, Ames (USA). Engineering Re- 
search Inst.). Mar 1977. 83p. Iowa State Univ., Ames, IA. 

Hemicellulose is a major fraction of cellulosic material. In 
hardwoods and cereals, one of its major components, xylan, can take 
up to 30% of the total dry weight. Xylan can be hydrolyzed either 
enzymatically or by acid to form xylose, which can be fermented to 
form single cell protein or other products or hydrogenerated to the 
potent sweetener xylitol. In this report the separation of the enzymes 
that hydrolyze larchwood and corn cob xylan is detailed. The 
system is surprisingly complex, with more than ten enzymes taking 
part in the breakdown. B-Xylosidase, the enzyme that catalyzes the 
last step, the production of xylose from short xylooligosaccharides, 
has been extensively purified and characterized. It is quite stable at 
temperatures up to 70°C at pH 4. 


22056 (LBL—6877, pp 55-58) Functional linking between H2 
consumption, N2 fixation, and photosynthesis in bl bacteria. 
Packer, L.; Luijk, L.W.; Cammack, R.; Ohki, R. 1977. 

In Energy and Environment Division annual report 1977. 

The loss of He during the process of Ne fixation is widespread 
amongst symbiotic bacteria, which provide a major source of com- 
bined nitrogen for higher plant species. The presence of a hydrogen- 
ase enzyme in such organisms is believed to increase the efficiency of 
Ne fixation by providing a mechanism for recovery of the lost He. 
This appears to be the case in two species of heterocystous blue- 
green bacteria, Nostoc muscorum and Anabaena cylindrica, which 
are under study. These species, when grown in the presence of He 
gas, have an increased activity of the enzyme hydrogenase which 
actively consumes atmospheric He. Studies demonstrated that in 
such cultures Ne fixation and photosynthesis are significantly en- 
chanced by He consumption. Initial investigations on the functional 
linking between Hz consumption, Ne fixation, and photosynthesis are 
reported. 


22057 (LBL—6877, pp 59-62) Photovoltaic effects of bacterior- 
hodopsin and studies on its mechanism of action. Packer, L.; Mehl- 
horn, R.; Shieh, P.; Konishi, T.; Tristram, S. 1977. 

In Energy and Environment Division annual report 1977. 

Research progress is reported on development of a photovol- 
taic cell that utilizes catalytic conversion of light to energy electrical 
ion flow across a cell membrane. The protein catalyst bacteriorho- 
dopsin, isolated in purple patches from the cell membrane of the 
halophilic bacterium Halobacterium halobium, is well suited to the 
device because its energy transduction is a direct process unlike the 
complex system of pigments, proteins, and hydrophobic cofactors 
that are employed for light-energy transformation by photosynthesis 
in higher plants. Because of its potential for photovoltaics, the 
mechanism of cape yd transformation by bacteriorhodopsin is 
presently one aspect of the studies. Results are rted on studies 
on the effects of chemical alteration induced by both monofunctional 
and bifunctional reagents on photocycling of the bacteriorhodopsin 
molecule. (JGB) 


22058 (PB—281072) Biomass energy for Hawaii. Volume I. Sum- 
mary and background. Final report. (Hawaii Biomass rie 4 Study 
Team, Honolulu (USA); Stanford Univ., CA (USA). Inst. for 
Energy Studies; Hawaii Univ., Honolulu (USA). Hawaii Natural 
Energy Inst. ). Feb 1977. 177p. (HB—1). NTIS PC A09/MF AO1. 
The principle objective of this research report was to deter- 
mine the energy potential of Hawaii's biomass resources and to 
demonstrate how they could be effectively tapped in the 1980s to 
Ngee the state with a viable alternative to current fuel sources. 
is objective grew from an awareness of Hawaii's heavy depen- 
dence on imported petroleum and and of the promise held by the 
state’s many indigenous natural energy resources. The results of the 
research show that biomass could indeed be an important source of 
energy and valuable by-products in Hawaii. 


22059 (PB—281073) Biomass energy for Hawaii. Volume II. 
Sugar operations. Final report. (Hawaii Biomass Energy Study Team, 
Honolulu (USA); Stanford Univ., CA (USA). Inst. for Energy 
Studies; Hawaii Univ., Honolulu (USA). Hawaii Natural Energy 
Inst. ). Feb 1977. 162p. (HB—2). NTIS PC A08/MF AOl1. 

This volume considers sugar operations as it relates to energy 
sources. It covers harvesting operations, mill operations, electrical 
= alcohol production and general evaluation frame- 
work. 


22060 (PB—281075) Biomass energy for Hawaii. Volume IV. 
Terrestrial and marine plantations. Final report. (Hawaii Biomass 
Energy Study Team, Honolulu (USA); Stanford Univ., CA (USA). 
Inst. for Energy Studies; Hawati Univ., Honolulu (USA). Hawaii 
Natural Energy Inst. ). Feb 1977. 246p. (HB—4). NTIS PC Al1/MF 
AOl. 


The topics considered include: the energy chip market, the 
pulp chip market, and dual market; plantation design including 
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crops, scenarios, and plantation siting, start-up and establishment, 
plantation operation, conversion; profitability including plantation 
ownership, return on investment-without regard to financing, debt 
financing; general evaluation framework. 


22061 (TID—28734) Preliminary evaluation of new process for 
separation of components of sugar cane, sweet sorghum, and other 
plant stalks relative to its possible contribution toward increased fuel 
and energy production from these materials. (Atchison (Joseph E.) 
Consultants, Inc., New York (USA)). Oct 1977. Contract EG-77-X- 
01-2781. 249p. Dep. NTIS, PC Al1/MF AO1. 

A preliminary study, involving the evaluation of a new revo- 
lutionary process for preparation of sugar cane and separation of its 
components is presented. The primary objective of the study was to 
determine whether this cane separation process, and the equipment 
involved therein, had substantial merit for greater utilization of 
biomass for production of fuel and energy and specifically the ‘Fuels 
from Sugar Crops” program, including sugar cane, sweet sorghum, 
and other plant stalks. The report describes the historical back- 
ground of the development of this process from 1964 to the present 
time; potential advantages of the process to the sugar industry and to 
the DOE Program on "Fuels con Sugar Crops”; the technical 
status of the process at the present time; marketing and research 
efforts now underway; and an evaluation of the prospects of success 
in perfecting the process and of its being economically sound. 
Comments are included on the physical structure of the sugar cane 
stalk and its components which render this process particularly 
applicable to this plant and related plants. Comments are also given 
on present sugar cane processing methods and the quality of the 
bagasse residue resulting from these methods as compared to the 
quality of the three solid components; namely, pith, rind fiber, and 
epidermis which result from the cane separation process. Specific 
recommendations are given for both short-term action and long-term 
actions relative to further studies to determine the full potential for 
this process and its possible contribution to the success of the DOE 
"Fuels from Sugar Crops” program. 


22062 (TID—28737) Direct and indirect costs of transporting 
wood chips to supply a wood-fired power plant. Adler, T.J.; Blakey, 
M.; Meyer, T. (Dartmouth Coll., Hanover, NH (USA). Thayer 
School of Engineering). Apr 1978. Contract EG-77-C-02-4487. 77p. 
Dep. NTIS, PC A05/MF AOl1. 

Several alternative designs of a transportation system for a 
hypothetical 50-Mw WFPP in Vermont are reported. Two means-- 
truck and rail--of moving the fuel, wood chips, from the harvest site 
to the WFPP are investigated. The design of an efficient truck 
transportation system must take into account vehicle weight and 
capacity, plant production capacity, distance to plant and time 
required to drive it, and comparative costs of different fleet manage- 
ment options. Considerations for a rail system include ease of con- 
nection to regular rail service (schedules and routes), comparative 
costs of owning versus renting railcars, comparative costs and sched- 
uling problems for running plant-owned or leased unit trains, and 
costs of building additional track. Either transportation system will 
require special techniques for loading and unloading wood chips. 
The direct cost of both systems, with their possible variations is 
summarized as accurately as possible, and the general cost ranges of 
the two are compared. Although cost factors will vary greatly 
depending on the location and particular design specifications of the 
WFPP, it is concluded that the 35-truck fleet is probably the least- 
cost system in terms of capital costs. The three factors analyzed as 
indirect costs are highway maintenance costs, noise levels, and 
roadway structure problems. The analysis concludes that the specific 
WFPP site has a strong influence on the costs--direct and indirect--of 
the various possible transportation systems. For each site, a complete 
cost analysis is recommended, the framework of which is sketched in 
this study. 


22063 Biological solar energy conversion. Mitsui, A.; Miyachi, 
S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; Academic 
Press, Inc. (1977). 462p. (CONF-761151—). $18.50. 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Thirty-three papers were abstracted and indexed for ERA/ 
EDB. One paper had been included previously. (JGB) 


22064 (TID—28979) Primary light harvesting system: phycobili- 
somes and associated membranes. Progress report, January 1, 1978— 
December 31, 1978. Gantt, E. (Smithsonian Institution, Rockville, 
MD (USA). Radiation Biology Lab.). 1978. Contract EY-76-S-05- 
4310. 6p. Dep. NTIS, PC A02/MF AO1. 

Phycobilisomes, attached to photosynthetic membranes of the 
red and blue-green algae, function as the major light harvesters for 
photosynthesis. They represent one of the most efficient energy 
transfer systems in photosynthetic organisms. Allophycocyanin is 
the terminal pigment in the transfer chain. One of the far emitting 
allophycocyanin forms has been under study because it is the prob- 
able bridging pigment between the phycobilisomes and the photo- 
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synthetic membrane. Vesicles with attached phycobilisomes from 
Anabaena variabilis have been isolated and shown to transfer excita- 
tion energy from phycobiliproteins to photosystem II chlorophy!1 
and to actively evolving oxygen. With the availability of such 
conditions, and with the capability of being able to isolate phycobili- 
somes from any algae, probes for the phycobilisome attachment site 
can now be undertaken. Our isolation, characterization, and in vitro 
recombination of a phycocyanin and phycoerythrin complex repre- 
sents the first crucial step in being able to explore the in vitro 
formation of phycobilisomes. 


22065 Bioconversion of solar energy by phototrophic microorgan- 
isms. Kondrat’eva, Y.N. (Moscow State Univ., USSR). Prikl. Biok- 
him. Mikrobiol.; No. 6, 805-817(18 May 1978). (In Russian). 

A review is presented, largely of Western literature, on the 
bioconversion of solar energy by algae and phototrophic bacteria for 
the production of hydrogen and methane, as well as on the assimila- 
tion of molecular nitrogen at the expense of solar energy. 129 
references. 


22066 Research directions in the biological and chemical conver- 
sion branch at SERI. Connolly, J.S.; Inman, R.E.; Milne, T.A.; Reed, 
T.B.; Seibert, M. (Solar Energy Research Institute, Golden, CO). pp 
53-55 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The major categories of Branch interest are: (1) biomass 
supply, production, conversion, and ecological impact, and (2) pho- 
toconversion. In addition, there is future interest in thermochemical 
conversion to fuels, chemicals and electricity. Three of these areas 
are receiving initial emphasis. In biomass supply and production a 
major part of the effort will involve program management of field 
efforts being planned as part of the DOE Fuels From Biomass 
program, complemented by SERI in-house research. In biomass 
conversion the emphasis will be on in-house studies, at the bench 
scale, of biological, chemical and thermal conversion process details. 
In photoconversion research groups are being assembled in the areas 
of photobiological and photochemical conversion, including phtot- 
chemical storage and photoelectrochemistry. 


22067 Policy aspects of biomass utilization. Flaim, S.J. (Solar 
Energy Research Institute, Golden CO). pp 56-60 of Solar diversifi- 
cation. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The potential energy available is examined and cost studies of 
biomass fuels from various conversion processes are summarized. 
The analysis is based on costs of feedstocks from residues and energy 
farms. Biomass is economically feasible but widespread utilization 
depends on feedstocks from energy farms. Energy farms will not 
adversely impact food and fiber prices, farm incomes, agricultural 
price supports, the environment, and U.S. economy. 


22068 Biomass based methanol process. Wan, E.I.; Lowery, 
G.L. (Science Applications, Inc., McLean, VA). pp 66-70 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Essentially all current methanol production in the United 
States is produced by catalytic steam reforming of natural gas or 
other light hydrocarbon feedstocks. However, the dwindling supply 
of natural gas and other fossil energies has prompted the need to 
consider alternative revewable feedstocks for the production of 
methanol. A comprehensive study is underway to assess the over-all 
strategies for the introduction of biomass-based methanol into our 
nation’s energy economy. An assessment on the technical and eco- 
nomic feasibility of the biomass-based methanol process is presented. 


22069 Turnover time of photosynthetic hydrogen production. 
Greenbaum, E. (Union Carbide Corp., Tarrytown, NY). pp 76 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 


22070 Photohydrogen production in green algae: water serves as 
the primary substrate for hydrogen and oxygen production. Bishop, 
N.I. (Oregon State Univ., Corvallis); Frick, M.; Jones, L.W. pp 3-22 
of Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
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Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Because of an ever-increasing demand for all forms of energy 
throughout the world it has become desirable to consider the possi- 
bility of attempting to devise alternate mechanisms for the utilization 
of the primary stable photo-reductant generated in photosynthesis in 
a way more direct than that represented by the mechanism for 
carbon dioxide assimilation in green plant photosynthesis. This ap- 
proach was examined in terms of the in vivo capacity of the green 
algae to perform the light-dependent process of hydrogen produc- 
tion; this reaction represents a natural process for utilization of the 
energy provided by the generation of the primary photoreductant of 
photosynthesis. If assumed that water serves as the electron donor 
for this reaction, then the photoevolution of hydrogen should be 
comparable in magnitude to that of carbon dioxide assimilation or 
oxygen evolution. 


22071 Hydrogen production by marine photosynthetic organisms 
as a potential energy resource. Mitsui, A.; Kumazawa, S. (Univ. of 
Miami, FL). pp 23-51 of Biological solar energy conversion. Mitsui, 
A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; 
Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Advantages of biological hydrogen photoproduction as op- 
posed to thermochemical and physical methods are discussed. The 
working hypothesis of hydrogen production is outlined. The prob- 
lem of increasing the 30% efficiency of hydrogen production in 
nature has been the most difficult for researchers due to the com- 
plexity of the mechanism of the process. Studies centered on hydro- 
gen production by marine organisms. Research on isolation and 
culture of various species of blue-green algae resulted in the identifi- 
cation of several species of blue-green algae that were studied for 
their hydrogen production potential. Uses of hydrogen production 
systems and the direction of future research on them are discussed. 
(JGB) 


22072 Catalytic and structural properties of the enzyme hydro- 
genase and its role in biophotolysis of water. Krasna, A.I. (Columbia 
Univ., New York, NY). pp 53-60 of Biological solar energy conver- 
sion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New 
York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

From the properties of hydrogenase described it is apparent 
that a major difficulty in the biophotolysis scheme is the evolution of 
oxygen by the photosynthetic component during photolysis of 
water. Oxygen inhibits hydrogenase and oxidizes low potential elec- 
tron carriers which couple chloroplasts to hydrogenase. A second 
major problem is the instability of biological systems for long term 
use. The requirements for photoproduction of hydrogen by adapted 
algae were studied in Scenedesmus 393 and Chlorella 11C. Both 
organisms showed good photosynthetic activity, as measured by 
oxygen evolution with quinone as acceptor, and hydrogenase activi- 
ty, as measured by reduction of methylene blue with hydrogen. 
These cells were used to test the effectiveness of different agents for 
the removal of oxygen produced during the photoproduction of 
hydrogen. Results suggest that oxygen produced during photosyn- 
thesis is not inhibiting hydrogenase but is oxidizing low potential 
carriers which couple chloroplasts to hydrogenase. The biophotoly- 
sis of water to produce hydrogen was also studied in a coupled 
system of isolated chloroplasts and bacterial hydrogenase. 


22073 Use of an enzymic electric cell and immobilized hydrogen- 
ase in the study of the biophotolysis of water to produce hydrogen. 
Yagi, T. (Shizuoka Univ., Japan). pp 61-68 of Biological solar energy 
conversion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. 
(eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Artificial water-biophotolytic systems so far reported consist- 
ed of chloroplasts which photoexcite electrons to reduce a low- 
potential carrier and hydrogenase which releases hydrogen in the 
presence of the reduced low-potential carrier. Difficulties encoun- 
tered in this system arose from the facts that hydrogenase-catalyzed 
hydrogen-producing system is very much susceptible to oxygen 
produced by the chloroplast photosynthetic system and that each 
component of this system is unstable when isolated from the cells. 
The use of an enzymic electric cell to separate hydrogenase-cata- 
lyzed hydrogen-producing system (cathode reaction) from the elec- 
tron-donating system (anode reaction) in order to protect hydrogen- 
ase from the by-products of electron-donating reactions is reported. 
Another problem to be overcome is the instability of the isolated 
components such as chloroplasts and hydrogenase. An attempt to 
stabilize hydrogenase by immobilization technique was also studied. 
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22074 Mechanism of hydrogen photoevolution in photosynthetic 
organisms. King, D.; Erbes, D.L.; Ben-Amotz, A.; Gibbs, M. (Bran- 
deis Univ., Waltham, MA). pp 69-75 of Biological solar energy 
conversion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. 
(eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

A method of brief sonication of algal cells in a medium of low 
osmolarity was developed to obtain stable, sustained rates of He 
photoevolution. An effort was made to evaluate and characterize the 
participation of the photosystems in Hz evolution. The effects of 
ferredoxin, electron donors, and inhibitors were also studied. Re- 
duced ferredoxins from Chlamydomonas, Chlorella, and Clostridium 
were able to act as electron donors to C. reinhardi hydrogenase. The 
apparent Km’s for ferredoxin were much higher for Hz evolution 
than for NADP photoreduction. The preparation of anaerobic parti- 
cles by brief sonication resulted in cell-free preparations capable of 
reasonable, reproducible, and stable rates of Hz photoevolution. The 
particles demonstrated a requirement for exogenous electron sources 
and a dependency upon ferredoxin. The best donors are those 
compounds which are poor acceptors of electrons. (JGB) 


22075 Mutational analysis of Chlamydomonas reinhardi: applica- 
tion to biological solar energy conversion. McBride, A.C.; Lien, S.; 
Togasaki, R.K.; San Pietro, A. (Indiana Univ., Bloomington). ae 77- 
86 of Biological solar energy conversion. Mitsui, A.; Miyachi, S.; 
San Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, 
Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Three possible applications of mutant strains of Chlamydo- 
monas reinhardi to Biological Solar Energy Conversion are de- 
scribed. First, hydrogen photoevolution was studied using anaerobi- 
cally adapted wild type cells and two photosynthetically incompe- 
tent mutant strains, one with a lesion on the oxidizing side of PSII 
and the other on the reducing side. Based on analysis of the initial 
rate of hydrogen photoevolution and the effect of the herbicide, 
DCMU, it appears that water is the primary hydrogen source for the 
rapid initial photoevolution. Secondly, a selection program was 
developed for isolation of mutant strains with a more oxygen resis- 
tant hydrogenase than wild type. The mutant strains exhibited the 
expected in vivo properties, evidenced by kinetic analysis of hydro- 
gen photoevolution and the oxyhydrogen reaction. Thirdly, a selec- 
tion program was developed for isolation of mutant strains with 
greater resistance towards DCMU inhibition of photosynthesis. 
Some isolates exhibited DCMU resistance only at the level of intact 
cell photosynthesis while others showed resistant oxygen photoevo- 
lution under both in vivo and in vitro conditions. One isolate 
exhibited a differential resistance toward DCMU and simazine. 


22076 Molecular mechanisms of photosynthetic hydrogen and 
oxygen production. Greenbaum, E. (Rockefeller Univ., New York, 
NY). pp 101-107 of Biological solar energy conversion. Mitsui, A.; 
Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; 
Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

The key experimental approach in attempting to elucidate the 
molecular mechanism of photosynthetic oxygen evolution is the 
technique of single turnover flashes. A new technique has been 
developed using a flow system and a zirconium oxide high tempera- 
ture electrode as the sensing element. The flow apparatus is capable 
of absolute calibration and in addition has sufficient sensitivity to 
detect the oxygen and/or hydrogen evolved from photosynthetic 
organisms illuminated with single-turnover, saturating flashes. The 
recent results on oxygen evolution show disagreement with the 
accepted model, and a new model has been proposed which is 
summarized below. The newly developed flow apparatus has also 
been used to perform the first experiments in which the flash pattern 
of hydrogen evolution from photosynthetic organisms illuminated 
with single turnover saturating flashes of light is determined. The 
results on both hydrogen and oxygen are summarized. When dark 
anaerobically adapted Chlorella are illuminated with single-turnover 
flashes of light in the absence of added redox reagents, the yield of 
hydrogen on the first flash is non-zero and is essentially equal to the 
hydrogen yield per flash for the subsequent flashes. It was found that 
the flash pattern yield of oxygen or hydrogen from Chlorella are 
markedly different from each other and that each pattern is rich in 
information regarding molecular mechanism. From the point of view 
of biological solar energy conversion, however, it is most encourag- 
ing that the photosynthetic unit based on hydrogen evoluticn is 
comparable in size to that based on oxygen evolution. 


22077 Inhibition of electron transport on the oxygen-evolving 
side of photosystem II by an antiserum to a polypeptide isolated from 
the thylakoid membrane. Schmid, G.H.; Menke, W.; Koenig, F.; 
Radunz, A. (Max-Planck-Institut fuer Zuechtungsforschung, Koeln, 
Germany). pp 129-141 of Biological solar energy conversion. Mitsui, 
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A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; 
Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Results of experiments related to the topology of photosys- 
tems in the thylakoid membrane are reported. It is concluded that a 
protein to which a polypeptide with the apparent molecular weight 
11,000 belongs is surface exposed in the thylakoid membrane or 
becomes surface exposed in the light. This protein is associated with 
the reaction center II and is somehow involved in reactions on the 
oxygen-evolving side of photosystem II. 


22078 Biological conversion of light energy into electrochemical 
potential. Nishimura, M.; Yamamoto, Y.; Takahama, U.; Shimizu, 
M.; Matsuura, K. (Kyushu Univ., Fukuoka, Japan). pp 143-148 of 
Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Results of research on the sidedness of the proton pump and 
the electric field formation in natural and reconstituted membrane 
preparations are discussed. Examples of the dissipation of the mem- 
brane potential by the translocation of H* in chloroplasts are given. 
(JGB) 


22079 Wavelength-effects of incident light on carbon metabolism 
in Chlorella cells. Miyachi, S.; Kamiya, A.; Miyachi, S. (Univ. of 
Tokyo, Japan). pp 167-182 of Biological solar energy conversion. 
Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, 
NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

When a colorless mutant of Chlorella vulgaris was starved in 
phosphate medium in darkness rates of respiration and dark CO, 
fixation were suppressed. Illumination with blue light to the starved 
mutant cells immediately enhanced CO, fixation. Respiration was 
also enhanced after a lag period which lasted for several minutes. 
The same enhancements in CO, fixation and respiration were in- 
duced by adding ammonium chloride to the starved mutant cells in 
the dark. The main initial '*COy fixation product ,under blue light as 
well as in the presence of ammonium ion in the dark was aspartate. 
Prolonged illumination with blue light induced de novo synthesis of 
phosphoenolpyruvte (PEP) carboxylase (EC 4.1.1.31) in colorless 
mutant of C. vulgaris. The same treatment brought about decreases 
in the activities of isocitrate lyase (EC 4.1.3.1) and malate synthase 
(EC 4.1.3.2), key enzymes of the glyoxylate cycle. Fractionation of 
crude homogenate of the colorless mutant Chlorella on sucrose 
density gradient revealed that these three enzymes are localized in 
the cytoplasm. Analysis of photosynthetic '*COz fixation products 
under illumination of monochromatic blue and red light to wild type 
cells of Chlorella vulgaris (No. 11h) showed that the rates of *C 
incorporation into sucrose or glucose-polymer fraction were higher 
under red light than under blue light, while blue light specifically 
enhanced “C incorporation into alanine, lipid-fraction, aspartate, 
malate, and protein-fraction. Superimposition of blue light to red 
light at saturating intensity showed that photosynthetic carbon me- 
tabolism is modulated by blue light at intensity as low as 450 erg/ 
cm? sec. Based on the above mentioned results discussion was made 
as to the regulatory effects of blue light on photosynthetic and 
nonphotosynthetic carbon metabolism in Chlorella. 


22080 Two phases of CO, absorption on leaves. Ogawa, T.; 
Shibata, K. (Inst. of Physical and Chemical Research, Wako, Sai- 
tama, Japan). pp 183-195 of Biological solar energy conversion. 
Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, 
NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Two phases were found in CO2 uptake and transpiration on 
leaves of Taraxacum officinale L. (dandelion), Triticum aestivum L. 
(wheat) and several other species of plants. The gas exchange in the 
earlier phase denoted as phase 1 was not controlled by stomata and 
the exchange in the later phase denoted as phase 2 was controlled by 
stomata. The rate of phase-1 CO» uptake reached saturation at low 
intensity, while the rate of phase-2 CO uptake at high intensity, so 
that the shears of these two phases of CO. uptake were greatly 
dependent on the light intensity. The importance of phase-1 CO» 
uptake in photosynthesis in shaded areas or on cloudy days was 
stressed from these data. On the contrary, the contribution of phase- 
2 CO: uptake is high at high intensities. Very low O2 concentrations 
below 1% suppressed both phase-2 CO» uptake and phase-2 transpir- 
ation, which suggested the importance of respiration in stomatal 
opening. High O2 concentrations also suppressed phase-2 CO: 
uptake and transpiration, but this type of suppression occurred only 
in the presence of CO». The suppression at high O2 concentrations 
on the leaves of Cs plants was due to both photorespiration and 
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stomatal closure, but the suppression on leaves of C, plants was 
solely due to stomatal closure. 


22081 Starch degradation in isolated spinach chloroplasts. 
Peavey, D.C.; Steup, M.; Gibbs, M. (Brandeis Univ., Waltham, MA). 
Pp 197-201 of Biological solar energy conversion. Mitsui, A.; Miya- 
chi, S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; Academic 
Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Starch degradation in the dark in isolated intact spinach 
chloroplast requiring high phosphate indicated a phosphorolytic 
cleavage. The distribution of intermediates derived from '*C-labeled 
starch confirmed the glycolytic pathway of degradation. The pres- 
ence of maltose and glucose suggested a concomitant amylolytic 
breakdown. The inhibition of starch breakdown by iodoacetic acid 
demonstrated a source of ATP necessary for the fructose-6-phos- 
phate kinase reaction. The phosphorolysis of starch in the chloro- 
plast represented a highly favored conservation of energy versus the 
amylolytic degradation of starch in other plant tissues. The mobiliza- 
tion of carbon from starch via the glycolytic pathway produced 
glycerate-3-phosphate and triose-phosphate which are readily ex- 
ported from the chloroplast. The pertinent question is the mecha- 
nism of NAD regeneration necessary for the oxidation of triose 
phosphate. 


22082 Conversion of glucose-polymer to sucrose in Chlorella 
induced by high temperature. Nakamura, Y.; Miyachi, S. (Univ. of 
Tokyo, Japan). pp 203-212 of Biological solar energy conversion. 
Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, 
NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Analysis of photosynthetic products under various tempera- 
tures as well as the transitional changes in the products induced by 
changing temperature during the course of the experiment revealed 
that the conversion of glucose-polymer to sucrose in Chlorella 
vulgaris 11h cells was greatly accelerated at temperatures higher 
than 30°C. This temperature-induced degradation of glucose-polmer 
occurred even in the presence of dichlorophenylmethylurea 
(DCMVU) or in the dark. 


22083 Photosynthesis and respiration in relation to productivity 
of crops. Tanaka, A. (Hokkaido Univ., Sapporo, Japan). pp 213-229 
of Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

The rates of apparent photosynthesis and respiration and the 
CO. compensation point of various organs were measured on a 
maize plant. It is pointed out that, from the agronomic standpoint, 
the photosynthesis of the whole plant is more important than for a 
single leaf. Weight, respiratory rate, and growth efficiency of soy- 
bean seeds at successive stages of ripening were measured. Studies 
were also conducted on growth efficiencies of respiratory rates of 
rice and maize seedlings in varying amounts of light. The effects of 
the source-sink (leaf-seed) interaction on the rate of photosynthesis 
and respiration were also studied. It is concluded that productivities 
of crops are dependent on fluctuations of solar radiation and techno- 
logical factors, as well as genetic characteristics of the plant. (JGB) 


22084 Increasing photosynthetic carbon dioxide fixation by the 
biochemical and genetic regulation of photorespiration. Zelitch, 1; 
Oliver, D.J.; Berlyn, M.B. (Connecticut Agricultural Experiment 
Station, New Haven). pp 231-242 of Biological solar energy conver- 
sion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New 
York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Evidence indicates that low photorespiration rates can have a 
beneficial effect on photosynthetic capacity of the plant, and that 
regulation of glycolic acid synthesis and oxidation can decrease 
photorespiration and increase net photosynthesis. It was found that 
photosynthesis could be increased by blocking glycolate synthesis 
with glycidate, which does not directly affect the activity of ribulose 
diphosphate carboxylase. Glycolic acid synthesis can be inhibited by 
increasing the concentration of normal leaf metabolites. Preliminary 
evidence indicates that genetic alterations should make possible 
development by slow photorespiration plants. (JGB) 


22085 Regulation of products of photosynthesis by photorespira- 
tion and reduction of carbon. Tolbert, N.E. (Michigan State Univ., 
East Lansing). pp 243-263 of Biological solar energy conversion. 
Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, 
NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 
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Various processes within the plant which make use of photo- 
synthetic energy and are non-essential to plant growth are discussed. 
Present and future research programs on regulation of photosynthe- 
sis by photorespiration and reduction of carbon are reviewed. Dis- 
cussion is presented under the following section headings: photosyn- 
thetic assimilatory power; limitations on photosynthesis imposed by 

‘O02, O2 concentrations; photorespiration; photorespiration as glyco- 
late biosynthesis and metabolism; the glycolate and glycerate path- 
way; COz release during photorespiration; glycolate biosynthesis 
during photosynthesis; combination of the photosynthetic carbon 
and the photorespiration cycle; properties of RuDP carboxylase/ 
oxygenase; future research on glycolate biosynthesis and metabolism; 
regulation of photorespiration in C, plants; photorespiration as O: 
uptake during photosynthesis and O2~ and H2O2 formation; relation- 
ship of photorespiration to photosynthetic production of reduced 
storage components; isoprene polymer production; glycerol biosyn- 
thesis; photoreduction of inorganic compounds; and photorespiration 
and N2 metabolism. (JGB) 


22086 Effects of light intensity on the rates of photosynthesis and 
photorespiration in C; and C, plants. Ishii, R.; Takehara, T.; Murata, 
Y. (Univ. of Tokyo, Japan). pp 265-271 of Biological solar energy 
conversion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. 
(eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

In rice, a C3 plant, the apparent photosynthesis-light intensity 
curve made in air bent sharply at the light compensation point (about 
400 lux) shows a clear Kok effect. The depressed rate continued up 
to 10 klux. At above 10 klux the rate increased steeply and then 
gradually to attain the saturating rate. Thus the curve could be 
divided into two parts at about 10 klux (two step-increase). In 
contrast, C, plants such as maize, barnyard millet, and eulalia 
showed neither Kok effect nor two step-increase. Likewise, in the 
atmosphere containing 2% Oz, rice did not show Kok effect or the 
two step-increase. At light intensities lower than 10 klux, CO: 
compensation points determined in air with rice increased from 55 to 
103 ppM according to the decrease in light intensities, while those in 
C, plants kept the constant value (8 ppM) at all the intensities 
applied. Based on these results it is assumed that the photorespira- 
tory activity in rice increased in parallel with the light intensities 
from the light compensation point to about 10 klux and kept the 
relatively constant level at higher intensities, and that both Kok 


effect and the two step-increase in apparent photosynthesis are 
incurred by the above-mentioned changes in photorespiratory activi- 
ty. We also concluded that the percent loss of photosynthetically 
fixed CO2 due to photorespiration is significantly higher under low 
light intensities than under the intensities higher than 10 klux. 


22087 Energetics of biological N2 fixation. Burris, R.H. (Univ. of 
Wisconsin, Madison). pp 275-289 of Biological solar energy conver- 
sion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New 
York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Results of research on the elucidation of the mechanism of 
biological Ne fixation are reviewed. Evidence indicates that the 
biological system is not highly efficient, but that its efficiency can be 
improved by selecting systems that produce minimal amounts of Ho. 
Results of tests on various Ne fixing organisms and their effects on 
rate of N2 fixation in plants are reported. (JGB) 


22088 Ne fixing hydrogen bacteria. Ooyama, J. (Fermentation 
Research Inst., Chiba, Japan). pp 291-298 of Biological solar energy 
conversion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, S. 
(eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Culture conditions of hydrogen bacteria having No fixing 
abilities are described. Emphasis was laid on effects of O2 upon the 
cell growth in Ne fixing and non-N2 fixing autotrophic cultures. 
Possible roles of hydrogen bacteria as well as Ne fixing bacteria were 
also discussed. 


22089 Genetic derepression of nitrogenase-mediated H2 evolution 
by Klebsiella pneumoniae. Andersen, K.; Shanmugam, K.T.; Valen- 
tine, R.C. (Univ. of California, Davis). pp 339-343 of Biological solar 
energy conversion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, 
S. (eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Studies on the applications of molecular biology of No fix- 
ation are reported. It was found that derepression of Nif genes 
results in derepression of nitrogenase mediated Hz evolution. For 
this study it was necessary to construct a triple-mutant of Klebsiella 
with the following properties: the first two mutations derepress 
nitrogenase synthesis in the presence of NH,* and blocks the assimi- 
lation of NH,* into glutamate, resulting in export of fixed nitrogen. 
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The third mutation blocks the conventional hydrogen evolution and 
uptake system. Selection for mutants blocked in conventional hydro- 
gen evolution and uptake activity involved the use of the nitrate 
analogue, chlorate. Some of the properties of strains depressed in the 
presence of NH,* for nitrogenase mediated Hz evolution are summa- 
rized. 


22090 Possibilities of biomass from the ocean: the Marine Farm 
Project. North, W.J. (California Inst. of Tech., Pasadena). pp 347- 
361 of Biological solar energy conversion. Mitsui, A.; Miyachi, S.; 
San Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, 
Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Problems involved in growing Macrocystis in a deep water 
setting were considered by studying adult transplants moored at 
three semi-oceanic locations. The test plants grew slowly and their 
nitrogen contents resembled those of plants from natural beds in 
low-nutrient situations. Significant increases in growth rates were 
measured when artifically upwelled water from depths of 30 to 50 
meters was dispersed among our test plants. It is concluded that 
failure of deep water to support growth by Macrocystis is due to 
inhibitory substances or to inadequate amounts of nutrients, or both. 
(JGB) 


22091 Mass culture of Chlorella in Asian countries. Tsukada, O.; 
Kawahara, T. (Miyako Co., Ltd., Osaka, Japan). pp 363-365 of 
Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

It is estimated that about 400 tons (d.w.) of Chlorella was 
consumed in Japan in 1975. About half of the consumed Chlorella 
was produced in Japan, and the rest was imported from Asian 
countries, mostly from Republic of China. About 350 tons of Chlor- 
ella will be produced in Japan in 1976. Most of the factories are 
growing Chlorella by mixotrophic culture with the addition of 
acetate or glucose. Annual productivity ranges from 3 to 8 kg/m? 
The amount of Chlorella to be produced in 1976 in other Asian 
countries is shown. About 800 tons of Chlosella will be produced in 
Republic of China this year and the figure will be significantly larger 
in next year, since more than 10 factories are under construction in 
this year. There is also a plan to start mass culture of Chlorella in 
Hong Kong. 


22092 Mass production of algae: bioengineering aspects. Gold- 
man, J.C.; Ryther, J.H. (Woods Hole Oceanographic Institution, 
MA). pp 367-378 of Biological solar energy conversion. Mitsui, A.; 
Miyachi, S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; 
Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

An attempt is made to demonstrate that the production of 
energy through algal growth and fermentation depends on the 
ability to maximize areal yields and fermentation efficiencies while 
minimizing the required mechanical and electrical energy inputs. 
The main difficulty is that solar energy strikes the earth at a low 
flux; hence, vast quantities of surface area and sophisticated collec- 
tion systems are required to capture and convert radiant energy in 
the quantities required to satisfy projected national needs. The vast 
land and materials requirements for energy plantations and the 
difficulties in minimizing energy inputs, as outlined in this paper, 
lead to the pessimistic conclusion that photosynthetic processes such 
as algal systems may be difficult to justify solely as large-scale 
energy producers. Because modern agriculture is itself highly energy 
intensive, and because of the prospects for world-wide food short- 
ages in the near future, it would seem prudent that the highest 
priority for photosynthetic processes be for food production. In this 
regard, the prime goal in promoting algal systems may be energy 
conservation rather than energy production. Algal systems, because 
of their versatility, can be employed in a variety of potentially 
energy conserving programs vital to maintaining a high standard of 
living: advanced waste-water treatment, the production of raw pro- 
tein, fertilizers, drugs, and colloids, and waste recycling-aquaculture 
processes. The net result may be a savings in energy by reducing or 
replacing more energy intensive and conventional industrial and 
agricultural processes. 


22093 Critical analysis of bioconversion with microalgae. 
Oswald, W.J.; Benemann, J.R. (Univ. of California, Berkeley). pp 
379-396 of Biological solar energy conversion. Mitsui, A.; Miyachi, 
S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; ‘Academic 
Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

No resolution of the key arguments pro and con algal biocon- 
version is possible until the technical and scientific problems of algal 
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harvesting, population control, and productivity are resolved. The 
great variability between regions and localities of the basic param- 
eters which determine algal bioconversion (insolation, waste flows 
and compositions, land costs, fertilizer needs, waste treatment cred- 
its, water reclamation potential, etc.) make it difficult to generalize 
the potential of algal bioconversion. In the absence of a detailed 
study, estimates range from 0.1% of national to 10% of total local 
energy supplies in the form of methane. A cautious estimate would 
be that without nutrient integration, algal bioconversion could 
supply 0.1% of predicted national a needs by the target date 
2000 and 1% by 2020. A considerably shorter time scale might. well 
be possible. The methane produced by algal ponds could be greatly 
increased by nutrient integration, i.e., recycling of nutrients from the 
methane digester to the ponds. In terms of energy supplies, the 
energy value of photosynthetic oxygenation (1 KW HR/kg of O2) 
and the fertilizer production of (one ton of nitrogen is equivalent to 
about 50 M Btu's) would add to the net energy balance of such 
systems. Algal biophotolysis—the production of hydrogen from 
water and sunlight—an idea of as yet uncertain potential, might 
become a significant energy source in the future. It is likely that 
bioconversion with microalgae could supply 10% of the U.S. energy 
usage in the next century. 


22094 Using sugar crops to capture solar energy. Lipinsky, E.S.; 
McClure, T.A. (Battelle Columbus Labs., OH). pp 397-410 of Bio- 
logical solar energy conversion. Mitsui, A.; Miyachi, S.; San Pietro, 
A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976) 

Three sugar crops capable of producing sizeable quantities of 
biomass per unit of area are sugarcane, sugar beets, and sweet 
sorghum. The potential availability of sugar-containing biomass is a 
function of the potential yield and the potentially available area for 
cultivation of the sugar crop. Sugarcane has the highest yield but the 
smallest cultivatable area of the three crops. Sugar beets have lower 
yields, but can be grown over a wide pasate od area. The yield/ 
geographical area tradeoffs appear to give sugarcane the greatest 
near-term potential as an energy source, with sweet sorghum having 
greater potential over the long run of the next two to three decades. 
Sugar beets appear to occupy a middle position. Much more is 
known concerning the problems encountered in large scale, long- 
term production of sugar beets compared with very limited informa- 
tion regarding sweet sorghum. When comparable information is 
available concerning sweet sorghum, its attractiveness compared 
with sugar beets may change. The prospects for utilizing sugarcane 
biomass as an energy source are discussed. (JGB) 


22095 Fuel gas production from selected biomass via anaerobic 
fermentation. Wise, D.L.; Wentworth, R.L.; Kispert, R.G. (Dyna- 
tech R/D Co., Cambridge, MA). pp 411-426 of Biological solar 
energy conversion. Mitsui, A.; Miyachi, S.; San Pietro, A.; Tamura, 
S. (eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

There is substantial potential for production of meaningful 
supplies of fuel gas from selected organic materials via anaerobic 
fermentation. Fuel gas production from animal waste appears to 
have the greatest potential for short term alleviation of the natural 
gas supply problem in the United States. Plans for development of a 
mariculture system appear to be merited due to the very large 
quantities of organic material that may be produced for the subse- 
quent bioconversion to fuel gas. Employment of select bioconver- 
sion concepts also has practical application in the area of coal 
gasification; here, the gases CO, CO», and He are anaerobically 
fermented to CH;. Fuel gas production from solid waste is deter- 
mined at being at an advanced development stage. It is concluded 
that anaerobic digestion has progressed rapidly and clearly has 
practical merit beyond the traditional sewage sludge digestion appli- 
cation. Further development must stress larger scale processing units 
to obtain substantial supplies of fuel gas. Supportive engineering 
control and improvements associated with larger scale process de- 
velopment will be required. 


22096 Application of solar energy bioconversion in developing 
countries. Horstmann, U. (Univ., Kiel, Germany). pp 427-436 of 
Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

Possible applications of solar energy to the energy needs of 
developing nations are reviewed. Included among these are hydro- 
gen production from algae and photosynthetic bacteria, which is 
seen as a potentially valuable source of energy, particularly in 
tropical countries. (JGB) 


22097 Biological constraints on seaweed culture. Jackson, G.A. 
(Woods Hole Oceanographic Institution, MA). pp 437-448 of Bio- 
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logical solar energy conversion. Mitsui, A.; Miyachi, S.; San Pietro, 
A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

It is concluded that there will be no miraculous energy yields 
in seaweed farms. Energy and capital will be devoted to propagat- 
ing, nourishing, protecting and harvesting seaweeds. Actual yields 
will be determined by the costs of such details as pumping water, 
harvesting tissue or controlling grazers. It is attention to the details 
of mariculture that will determine the success. Marine farm designs 
must be carefully optimized if they are to produce energy rather 
than consume it. Further research on seaweed biology and engineer- 
ing will be needed to define the details. 


22098 Bioengineering approaches and constraints. Myers, J. pp 
449-454 of Biological solar energy conversion. Mitsui, A.; Miyachi, 
S.; San Pietro, A.; Tamura, S. (eds.). New York, NY; Academic 
Press, Inc. (1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

The major constraint to methods of solar energy conversion 
is its low energy flux. The current value of solar energy as a raw fuel 
is compared with that of conventional fuels. It is concluded that 
constraints on bioconversion must be recognized before strategies 
are selected for development. (JGB) 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 21893, 21894, 21900, 22066, 22128 


22099 Photoelectrogenerative cell. Anderson, J.H. US Patent 
4,037,029. 19 Jul 1977. Filed date 16 Jul 1975. 18p. 

A photoelectrogenerative cell is described which includes an 
anolyte cell and a catholyte cell, with means provided for the 
transmission of solar radiation into the anolyte cell. The anolyte cell 
includes an_ electroconductor solution, along with a 
photoelectrogenerative compound. The photoelectrogenerative ma- 
terial is dissolved in the electroconductive solution. The catholyte 
cell comprises an electroconductor in solution, and an electrolytical- 
ly permeable cell. Isolation separates the anolyte cell from the 
catholyte cell. Electrically conductive electrodes are immersed in 
each of the respective anode and cathode compartments, and are 
arranged in electrical contact with the respective anolytes and 
catholytes. This photoelectrogenerative cell recovers energy pro- 
duced by photoelectrochemical reactions when placed in a cell 
configuration. 


22100 Photogalvanic cell having transparent photoactive TiO. 
thin film. Deb, S.K.; Chen, S.N.; Witzke, H.; Russak, M.A.; Reich- 
man, J. (to Optel Corp.). US Patent 4,117,210. 26 Sep 1978. Filed 
date 27 Jan 1977. 6p. 

A photogalvanic cell includes a conducting SnO2 electrode 
upon which is deposited a semi-transparent film of Ti. A metal oxide 
thin film, such as TiO is in turn deposited upon the semi-transparent 
Ti thin film. An aqueous (acid or base) electrolyte contacts the metal 
oxide thin film to form a photoactive site for converting light to 
electrical energy. The semi-transparent film reduces the internal 
resistance of the cell by assisting charge transfer between the metal 
oxide film and the electrode. Also, use of a semi-transparent film 
permits bi-directional irradiation of the cell to increase photoconver- 
sion efficiency. 


22101 Semiconductor-electrolyte solar cells: a new rechargeable 
redox solar battery. Gissler, W. (Commission of the European Com- 
munities, Ispra, Italy); Memming, R. pp 425-435 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Semiconductor-electrolyte electrodes can be used for solar 
energy conversion into electric and storable chemical energy. The 
working mechanism of regenerative and water photoelectrolysis 
cells is described and discussed. A new semiconductor-electrolyte 
cell is proposed in which solar energy is transformed into storable 
chemical energy using two different redox systems as in a rechargea- 
ble redox battery. First experimental results are reported. 


22102 Photo-electrochemical cell containing chalogenide redox 
couple and having storage capability. Manassen, J.; Hodes, G.; Cahen, 
D.F. (to Yeda Research and Development Co. Ltd.). US Patent 
4,064,326. 20 Dec 1977. Priority date 3 Mar 1976, Israel. 12p. 

Novel devices are described for the direct conversion of 
visible light to electricity, termed Photo Electrochemical Cell 
(PEC). The PEC comprises as one electrode a semiconductor of the 
n- or p- type of suitably wide bandgap for efficient utilization of 
solar energy in combination with an additional electrode and an 
electrolyte comprising a chalcogenide redox couple; according to a 
preferred embodiment, the additional electrode is a storage electrode 
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adapted to supply converted energy as electricity when the photoe- 
lectrode is not illuminated. 


22103 Photo-induced electricity generated by thin-layer photogal- 
vanic cells containing thionine and iron(II) salt. Shigehara, K.; Nishi- 
mura, M.; Tsuchida, E. (Waseda Univ., Nishiohkubo, Tokyo). Bull. 
Chem. Soc. Jpn.; 50: No. 12, 3397-3405(Dec 1977). 

The photogalvanic effects of thionine and Fe(II) salt systems 
were studied by use of thin-layer photocells. Three systems of the 
cell components, i.e., SnO2/thionine-Fe(II) aq/Pt, SnO2/thionine- 
Fe(II)-gelatinized reagent/Pt, and SnO2/polymeric thionine mem- 
brane-Fe(II)/Pt, were compared. The photopotential AE and the 
photocurrent I were the largest in the third system. It was concluded 
that the excellent ability of the polymeric thionine system to gener- 
ate the photo-induced electricity is due to the strong electrostatic 
repulsion between Fe** and the semi-species bound to the cationic 
polymers, since the repulsion diminished the short-circuit in a solu- 
tion or the bulk-backward reaction with Fe**. The electron-recy- 
a. in a solution took place not only through the transportation of 

to the cathode, but also through the electron-exchange reaction 
ted Fe** and Fe* via hydrogen bonds. 


22104 Photochemical cell. Weinstein, D.H.; Keeney, J.W.; Haas, 
G.M. (to Superior Oil Co.). US Patent 4,042,758. 16 Aug 1977. Filed 
date 3 Nov 1975. 6p. 

A photochemical cell is described which includes an anode of 
titanium, a cathode of platinum, and a suitable electrolyte. The 
anode has a thin film of titanium dioxide formed on it, and the anode 
and cathode are in the electrolyte which is a very basic potassium 
hydroxide solution. When the anode is exposed to light of wave- 
length shorter than 415 nm, an emf of about | volt is found between 
the anode and the cathode so that an external current will flow from 
the cathode to the anode when they are connected. The cell also 
extracts O2 from a mixture of O2 and any other gases present. 


22105 Photoassisted heterogeneous catalysis with optical fibers: 
I. Isolated single fiber. Marinangeli, R.E.; Ollis, D.F. (Princeton 
Univ., NJ). AIChE J.; 23: No. 4, 415-426(Jul 1977). 

Recently reported varieties of photoassisted heterogeneous 
catalysts are summarized. A cylindrical, light carrying, optical fiber 
coated with a catalyst layer is evaluated as a novel configuration for 
all such light assisted catalysis. Equations are obtained which de- 


scribe the light intensity in the fiber and its surrounding catalyst 


layer. A dimensionless group of the form phi = (4a/sub c/B/sub c/ 
dL)/(d/sub f/) [d = d/sub c/ for d/sub c/ <A, d = O(lambda) for d/ 
sub c/>lambda] determines the relative influence of light loss by all 
absorption and scattering to light transported in the fiber length. An 
effectiveness factor eta/sub I/ for heterogeneous photoassisted ca- 
talysis is determined for reactions which are first orcer in intensity 
and without mass transport limitations. Asymptotic forms of eta/sub 
I/ are eta/sub I/ = 1.0 (phi << 1.0) and eta/sub I/ = phi“! (phi 
>> 1.0). 58 references. 


22106 Photogalvaic cells. II. Current-voltage and power charac- 
teristics. Albery, W.J. (Physical Chemistry Lab., Oxford, England); 
Archer, M.D. J. Electrochem. Soc.; 124: No. 5, 688-697(May 1977). 

A general treatment is developed for the current-voltage 
characteristics of photogalvanic cells containing two identical elec- 
trodes and operating by virtue of the homogeneous reactions A + Z 
reversible B + Y where A, B, and Y, Z are redox couples. The 
treatment is in terms of the electrode and homogeneous kinetics, the 
relative magnitudes of the diffusion and reaction layers, and the 
position of the photostationary state. Power cannot be drawn from 
the cell if both couples are either highly reversible or highly irre- 
versible. The best performance is obtained if one couple (A, B say) is 
highly reversible, and the other (Y, Z) highly irreversible, and this 
case is explored in detail. If the homogeneous kinetics are rapid, we 
find an important contribution to the current delivered by the cell 
from catalytic currents due to the presence of Y and Z close to the 
electrode. 


22107 Spectral response and efficiency relations in semiconductor 
liquid junction solar cells. Heller, A.; Chang, K.C.; Miller, B. (Bell 
Laboratories, Murray Hill, NJ). J. Electrochem. Soc.; 124: No. 5, 697- 
700(May 1977 

States due to imperfections at or near surfaces of semiconduc- 
tors in liquid junction solar cells can be identified by changes in the 
photoresponse spectra under short-circuit current conditions. These 
effects become dominant features in two-beam experiments with an 
intense pumping (laser) source and a weak modulated probing beam. 
The presence of these states can be correlated with drastic decreases 
in short-circuit currents, open-circuit voltages, fill factors, and maxi- 
mum power conversion efficiencies of the cells. Elimination of the 
damaged surface regions by suitable etching allows AM2 solar 
conversion efficiencies of 1.3 and 7.2%, respectively, in the cells n- 
CdS/0.1F NazS—0.02F S-0.1F NaOH/C and n-CdSe/1F NasS—1F 
S-1F NaOH/C. 
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22108 Suppression of surface dissolution of CdS phoetoanode by 
reducing agents. Inoue, T. (Univ. of Tokyo, Japan); Watanabe, T. 
Fujishima, A.; Honda, K.; Kohayakawa, K. J. Electrochem. Soc.; 124: 
No. 5, 719-722(May 1977). 

The photoelectrochemical processes at CdS single crystal 
electrodes was studied, focusing mainly on the suppression of CdS 
dissolution by adding a variety of reducing agents differing widely in 
their redox potentials. The rotating ring-disk electrode technique 
served as a useful tool for the in situ determination of the dissolution 
rate of the electrode surface. Procedure and results are discussed. 
(WHK) 


22109 Photoconductive CdS films by a chemical bath deposition 
process. Pavaskar, N.R.; Menezes, C.A.; Sinha, A.P.B. (National 
Chemical Lab., Poona, India). J. Electrochem. Soc.; 124: No. 5, 743- 
748(May 1977). 

A new technique for the preparation of CdS thin films by 
chemical bath deposition is described. The CdS films prepared by 
this method have many of the advantages of those made by the spray 
deposition method, such as the ease of coating large areas and 
simplicity of the process. The stoichiometry is easy to maintain in 
both these methods. The films are formed on rotating substrates 
from a bath containing cadmium salt in a complex form. Electrical, 
photoconducting, and optical properties such as I—V characteris- 
tics, decay of photoconductivity, spectral response of photoconduc- 
tivity, and optical absorption were studied. Addition of cations like 
Ag, Cu. In, and Zn to the deposition bath makes the films amor- 
phous. Such amorphous layers have a density of state of the order of 
10'°—10°/cm*/eV near the Fermi level, as determined by photode- 
cay and field effect measurements. The films produced are strong, 
adhering tightly to the substrates, show little or no degradation, and 
are photosensitive as deposited. 


22110 Properties of cadmium stannate thin film electrodes and 
their use in photogalvanic cells. Hall, D. (Exxon Res. and Eng. Co., 
Linden, NJ). J. Electrochem. Soc.; 124: No. 5, 804-807(May 1977). 
The electrochemical behavior of CdeSnQO, in sulfuric acid 
electrolyte is reported. Photogalvanic short-circuit currents and 
open-circuit voltages from cells using Cd2SnO, cathodes are com- 
pared to outputs from cells using other cathode materials. In addi- 
tion, compound transparent electrodes have been prepared with 
Cd2SnO, thin film underlays. Data are presented to show that SnO2/ 
Cd2SnO, photogalvanic cell anodes produce higher power outputs 
than identically prepared SnO2 anodes lacking the underlay. The 
selectivity exhibited by the SnO2 anode in the iron—thionine cell is 
maintained and the electrode resistance is greatly reduced. 


22111 Polycrystalline CdSe-based photo-electrochemical cells. 
Manassen, J.; Hodes, G.; Cahen, D. (Weizmann Institute of Science, 
Rehovot, Israel). pp 110-118 of Proceedings of the symposium on 
electrode materials and processes for energy conversion and storage. 
McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; 
The Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The preparation and operating characteristics of thin-layer 
polcrystalline CdSe photoanodes used in S/S/sup =/ redox-electro- 
lyte-based photo-electrochemical cells (P.E.C.'s) are described, and 
stabilization of the CdSe against photocorrosion by the sulfide 
discussed. Voltage losses in such P.E.C.'s by polarization of the 
counter electrode are shown to be small when cobalt sulfide counter 
electrodes, which are electrocatalytically very active towards the S/ 
S/sup =/ system, are used. Addition of a third electrode enables 
storage of the photogenerated electricity, and some experiments 
which illustrate this concept are presented. Ways in which the 
composition of the electrolyte can affect the performance of the 
overall cell are discussed, showing that a compromise optimum 
composition must be found. 


22112 Corrosion suppression on rutile anodes by high-energy 
redox reactions. Harris, L.A.; Cross, D.R.; Gerstner, M.E. (General 
Electric Co., Schenectady, NY). pp 119-133 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Rutile photoanodes are known to corrode slightly in 0.5M 
H2SO,. Experiments with different electrolytes show that corrosion 
does not occur in 9M H2SO, or in 0.5M HeSO, with 1M cobaltous 
ion added, though in each case water is decomposed into hydrogen 
and oxygen. The addition of cobaltous perchlorate to perchloric acid 
fails to inhibit corrosion. It is postulated that, where corrosion is 
suppressed, high-energy intermediates are formed by single electron- 
transfer reactions at the electrode, and that these intermediates go on 
to split water in the aqueous electrolyte independently of the elec- 
trodes. 
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22113 n-CdS/n-GaAs photoanode. Wagner, S.; Shay, J.L. (Bell 
Telephone Laboratories, Holmdel, NJ). pp 105-109 of Proceedings 
of the symposium on electrode materials and processes for energy 
conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Incorporated in an electrochemical solar cell, the n-CdS/n- 
GaAs heterodiode acts like two photodiodes in series. It raises 
output voltage, and efficiency, over those achievable with a simple 
n-CdS anode. Coupling of two solar cells that respond to different 
regimes of the solar spectrum is a well-known concept for raising the 
efficiency of photovoltaic converters. A class of three-layer two- 
contact double-junction devices that contain two equipolar photo- 
diodes in series is proposed. The devices comprise two junctions 
with a common semiconductor layer. One of the two junctions 
forms an isotype heterodiode. Such a device was demonstrated with 
a photoelectrochemical (PEC) solar cell that consists of an inert 
platinum cathode, an aqueous polysulfide electrolyte and a n-CdS/n- 
GaAs photoanode. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 21988, 21989, 22015, 22043, 
22121, 22193 


22114 (AED-Conf—78-155-046) State of the art of solar technol- 
ogy. Groth, H. (Allgemeine Elektricitaets-Gesellschaft AEG Tele- 
funken, Wedel (Germany, F.R.)). 1978. 32p. (In German). (CONF- 
7804102—15). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

The physical fundamentals of silicon solar cells are explained. 
Solar-electric generators developed are built in modular construction 
and consist of solar cells connected in series. The application of solar 
generators is discussed with special regard to terrestrial systems. The 
article closes with a mention of the delivery and research pro- 
grammes of Messrs. AEG-Telefunken and Wacker-Chemie. 


22115 (EPRI-ER—515-SR, pp 17.1-17.21) Requirements assess- 
ment of photovoltaic electric power systems. Marsh, W.D. (General 
Electric Co., Schenectady, NY). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


The application of real photovoltaic electric power systems 
(PEPS) in three actual electric utility systems is investigated with 
the objective of determining the technical and economic characteris- 
tics of such applications. The flow chart of the program begins with 
the definition and selection of geographic areas together with appro- 
priate utilities in those areas. Also included is a preliminary siting 
analysis. The next step is the definition of reference systems. This 
work began with the identification of some 25 systems incorporating 
the major collector and array configurations currently under consid- 
eration. From these, five specific reference systems were selected 
using a set of criteria which included economic and other aspects of 
PEPS applications to utility systems. The final tasks are the require- 
ments definition and preliminary impact and penetration analyses. 


22116 (EPRI-ER—S515-SR, pp 18.1-18.16) Silicon photovoltaic 
cells in thermophotovoltaic conversion. Bracewell, R.N. (Stanford 
University, Stanford, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


A preliminary assessment of the feasibility of a solar-electric 
thermophotovoltaic system has been performed. In concept, the 
proposed system uses concentrating mirrors focused on a thermo- 
photovoltaic (TPV) converter that operates at high power density 
and potentially high efficiency. Within the TPV converter, the 
concentrated sunlight heats a refractory radiator. A photovoltaic 
cell faces the radiator, receives incandescent radiation from it, and 
converts this radiation into electricity. Several features of TPV 
conversion that may make it economically attractive are listed. A 
numerical model of TPV conversion was developed both for the 
purpose of assessing TPV conversion and to facilitate an initial 
design of TPV photocells. Also, a facility for experimentally evaluat- 
ing TPV photocells was designed and built. Three runs of TPV cells 
were fabricated and tested. These runs achieved efficiencies of 7, 10 
and 12% respectively. When proper electrical and geometrical pa- 
rameters for the photovoltaic cell were assumed, the numerical 
model was found to describe correctly all aspects of the observed 
behavior of the TPV cells. The model predicts that reduction of 
parasitic absorption to levels considered achievable will yield TPV 
cell efficiencies in excess of 30%. 
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REFER ALSO TO CITATION(S) 21988, 21989, 22193, 22455, 
22461, 22474, 23796 


22117 (AED-CONF—78-212-009) 10 KW solar power plant. 
Gehrke, H. (Dornier-System G.m.b.H., Friedrichshafen (Germany, 
F.R.)). 1978. 8p. (CONF-7804108—8). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

A small solar power plant has been developed with an electri- 
cal output of 10 KW. This power plant consists of 600 m? collector 
area, a thermal hot water storage, and a power conversion cycle 
operated with freon. High efficient components give effect to high 
performance and a yearly output of approximately 20,000 KWh 
under the given climatic and geographic conditions of Egypt. The 
prototype will be mounted on the test field of the National Research 
Center in Cairo to be tested there under original conditions. 


22118 (EPRI-ER—515-SR, pp 11.1-11.4) Overview and sum- 
mary of EPRI solar thermal program. Bigger, J.E. (Electric Power 
Research Inst., Palo Alto, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


Completed projects, projects underway, and planned projects 
are reviewed briefly. The status of Brayton cycle central receiver 
systems is discussed. (MHR) 


22119 (EPRI-ER—515-SR, pp 15.1-15.17) Requirements defini- 
tion and impact analysis of solar thermal power plants. Day, J.T. 
(Westinghouse Electric Corp., East Pittsburgh, PA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


This is a study to evaluate Solar Thermal Power Plants for 
their potential to generate electricity for electric utilities. Emphasis is 
on analyzing these plants from the electric utility perspective. This 
includes their value in terms of production costing, fuel displace- 
ment, and capacity credit; and problems they might introduce in 
terms of system reliability, operating characteristics, grid support, 
and resource requirements. The requirements placed on solar ther- 
mal plants to enhance their compatibility and values to utilities are 
being developed. Such items as the amount of storage, operating 
mode, and plant size are among the characteristics being analyzed. In 
performing this analysis, conventional utility planning and analysis 
techniques are being used as much as possible, with extension of 
these techniques as required to properly represent the peculiarities of 
solar thermal plants. 


22120 (EPRI-ER—869) Methodology for solar-thermal power 
plant evaluation. Day, J.T. (Electric Power Research Inst., Palo 
Alto, CA (USA)). Aug 1978. 129p. Dep. NTIS, PC A09/MF AO1. 
The development of an evaluation methodology, including 
rocesses for evaluating solar thermal plant impact on utility reliabil- 
ity and margin requirements and economics, plus the impact of solar 
plant penetration is presented. In addition to a general methodolog- 
ical framework, specific methods covered include a specific econom- 
ic calculation methodology, a process for modeling the interdepen- 
dent operation of a solar plant and the balance of the utility system, a 
procedure for reserve margin analysis, and a method for solar plant 
penetration analysis. 


22121 (N—78-23598) The modular solar energy satellite. project 
proposal and development strategy. Ruth, J.; Westphal, W. (Tech- 
nische Univ. Berlin (Germany, F.R.). Inst. fuer Luft- und Raum- 
fahrt). 1977. 21p. NTIS PC A02/MF AO1. 

The concept of a modular solar energy satellite (MOSES) for 
microwave energy transmission to earth is discussed. Economics can 
be obtained by using the modular concept proposed combined with 
part completion in space. The basic advantages and disadvantages of 
the modular type structure are exemplified and a description is given 
of the range of the most suitable module forms. Research on possible 
construction methods shows that with advancing technologies an 
increasing use in time of space manufacturing will be feasible. An 
evolutionary development strategy is presented based on the use of 
the space shuttle/Spacelab research platform. 


22122 (PNL-SA—6830) Heliostat reflector study. Lind, M.A. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Mar 1978. 
Contract EY-76-C-06-1830. Sp. Dep. NTIS, PC A02/MF AOI. 
Tasks are outlined and milestones are listed for a program to 
provide DOE with background information and procurement speci- 
fications for materials which have potential applications in heliostat 
construction. Two areas of major emphasis will be glass for second 
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surface mirror applications and core materials for sandwich-type 
reflective surface support structures. 


22123 (SAN—1101/PA2-7) Highlights report: Solar Thermal 
Conversion Program Dispersed Power Projects. Semiannual review, 
Berkeley, CA, July 20—22, 1976. Fenster, S.J.; Latta, A.F.; Munjal, 
P.; Olson, C. (Aerospace Corp., El Segundo, CA (USA). Energy 
and Transportation Div.). Sep 1976. Contract EY-76-C-03-1101-002. 
126p. (ATR_-16(7523- 11)-7). ie. NTIS, PC A07/MF AO1. 

Highlights of the ERDA Solr Thermal Branch Semiannual 
Review held at the Lawrence Berkeley Laboratories in Berkeley, 
California on July 20-22, 1976, are presented. The review covers the 
status and plans for Dispersed Power Systems, Test Facilities, and 
the related research and development activities. The Dispersed 
Power Systems are comprised of Total Energy Systems, Irrigation 
Systems, and Small Community Systems. (WHK) 


22124 (SAN—1101/PA2-11) Summary report: Solar Thermal 
Power Systems Program, dispersed power systems projects and re- 
search and development projects, Albuquerque, New Mexico, January 
26-27, 1977. Fenster, S.J. (comp.). (Aerospace Corp., El Segundo, 
CA (USA). Energy and Transportation Div.). Mar 1977. Contract 
EY-76-C-03-1101-002. 77p. (ATR—77(7523-22)-1). Dep. NTIS, PC 
A0S5/MF AO1. 

A summary of the contracts comprising the ERDA Dispersed 
Power Systems Projects and R and D Projects is presented. These 
projects were reviewed by ERDA in Albuquerque, New Mexico on 
26 and 27 January 1977. The Dispersed Power Systems Projects are 
comprised of Total Energy, Irrigation and Small Community Sys- 
tems Projects. The objectives of these projects are to demonstrate 
technical, economical and institutional feasibility of these solar 
energy applications and to promote within appropriate industrial, 
agricultural or community sectors, technologies which offer the 
prospect of being economically competitive with other energy 
sources. The Research and Development Projects are designed to 
explore materials technology, and component and subsystem devel- 
opment in support of the objectives of the entire Solar Thermal 
Program. The status of each project is summarized. 


22125 (SAN—1101/PA2-27) Requirements study for the 10OMW 
Solar Thermal Pilot Plant Master Control Subsystem. Leatherman, 
R.H.; Nelson, N.A. (Aerospace Corp., El Segundo, CA (USA)). 1 
Jun 1978. Contract EY-76-C-03-1101-002. 86p. (ATR—78(7695-05)- 
4). Dep. NTIS, PC A05/MF AO1. 

The requirements for the Master Control Subsystem (MCS) 
for the Ten Megawatt Solar Thermal Pilot Plant are defined. Funda- 
mental objectives, a basic definition of pilot plant operating modes, 
and a mode transition matrix are discussed. Specific MCS require- 
ments are derived in terms of a requirements tree. A detailed plant 
configuration diagram containing all possible combinations of modes 
and control methods is included. Finally, control constraints and 
subsystem control requirements are summarized, and areas in which 
further MCS work is needed are identified. 


22126 (SAN—1101/PA2-28) Transient simulation of the MDAC 
receiver test panel in its STTF test configuration. Zondervan, K.L.; 
Best, E.N.; Jamieson, R.A.; Coggi, J.V. (Aerospace Corp., El Se- 
gundo, CA (USA). Energy and Transportation Div.). 15 Jun 1978. 
Contract EY-76-C-03-1101-002. 106p. (ATR—76(7695-02)-2). Dep. 
NTIS, PC A06/MF AOl. 

The initial transient simulation of the McDonnell-Douglas 
(MDAC) receiver experiment integrated with the Solar Thermal 
Test Facility (STTF) configuration is described. The recently devel- 
oped STTF computer simulation program was used for the simula- 
tion. The program was amended to include MDAC receiver experi- 
ment and the hardware modifications to the STTF facility as re- 
quired to support the experiment. The thermal-hydraulic transients 
of the MDAC once-through steam generator for the 10 MW/sub t/ 
Solar Thermal Pilot Plant are essential in the study of the overall 
system performance of the receiver as well as for the design of its 
control system. The computer program was used to simulate the 
transient and steady-state characteristics and performance of the 
receiver test panel and to study key technical areas such as receiver 
sonti/oonindlier interaction and response. The program was also 
used to simulate part of the MDAC receiver test program at the 
STTF. The STTF computer simulation program was first modified 
to incorporate facilities changes for the MDAC test configuration. 
The original program contained individual modules to simulate the 
collector field, cooling subsystem, steam depressurization/desuper- 
heat subsystem, feedwater and control subsystems. The feedwater 
module was modified to add the new regenerative heat exchanger 
which is required to increase feed water temperature to the MDAC 
receiver. A new subroutine was developed to simulate the MDAC 
receiver panel and the control module was modified to reflect 
MDAC experiment requirements.The completed program was then 
used to study some key technical issues including: 1) partial simula- 
tion of the panel test program at STTF; 2) receiver panel/controller 
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interaction/response; and 3) receiver panel steady state and transient 
characteristics. 


22127 Energy storage and solar power: an exaggerated 
Metz, W.D. Science; 200: No. 4349, 1471-1473(30 Jun 1978). 

A case is made that too much emphasis is placed on storage in 
connection with the use of solar energy. At present, any solar input 
is of value and only a small perturbation on the nation’s energy 
picture. The use of hydroelectric installations as solar backup is 
discussed. Wind energy is described as suitable for winter-peaking 
utilities. Reliability through grid connection and storage research for 
the long term are discussed. (MHR) 


22128 Design of a small thermochemical receiver for solar ther- 
mal power. Chubb, T.A.; Nemecek, J.J.; Simmons, D.E. (Naval 
Research Lab., Washington, DC). pp 61-65 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Capture of solar thermal energy by means of chemical con- 
version provides an attractive means for collection of solar energy. 
A converter has been designed for operation at the focus of a 7 m 
diameter paraboloid. The converter is constructed from a multi- 
passage ceramic extrusion, which is wound into a spiral form prior 
to firing. The innermost wrap is designed to operate with a cavity- 
facing surface heated to 1000°C. In the passages adjacent to this 
surface SOs is catalytically dissociated into SO2 and Oz. The ei 
outer wraps are used for heat exchange between an inflowing 
rich gas stream and an outflowing SO: rich gas stream. 


22129 Dispersed solar electric power: a small power system pro- 
gram. Ferber, R.R.; Marriott, A.T.; Truscello, V.C. (Jet Propulsion 
Lab., Pasadena, CA). pp 822-827 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Small Power Systems Applications (SPSA) Project has 
been established to develop and commercialize small solar thermal 
power plants. The technologies of interest to this project include all 
distributed and central receiver technologies which are potentially 
viable in power plant sizes of one to ten MWe. An overview of the 
JPL managed SPSA project and the technologies which are being 
considered for application is presented. 


22130 Pipeline from ocean to desert to provide cooling for solar 
power plant complex. Turner, R.H. (Jet Propulsion Lab., Pasadena, 
CA). pp 845-849 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A prime factor in large-scale development of solar power 
plants is lack of water for condenser cooling, since if the facility is 
located in arid and low population density areas to take advan of 
high insolation values and low land costs, then water will likely be 
unavailable. One possible way to provide water for condenser cool- 
ing to Southern California desert power plant sites is to construct a 
pipeline or aqueduct from the ocean to the desert and pump sea 
water to the site. Since such a project would necessarily be large- 
scale, the site would probably be a complex of power plants, and 
need not be restricted to solar units. JPL has conducted a prelimi- 
nary study to assess the technical and economic feasibility of such a 
scheme. Three possible condenser cooling modes are considered, 
including seawater makeup to (1) wet cooling tower, (2) evaporation 
cooling ponds, and (3) inverse salt gradient solar ponds where low 
grade heat would also be collected. Pump power requirements 
appear to be relatively small. Several techniques are considered for 
the disposal of concentrated brine, including the introduction of 
ancillary and complementary industries including salt and distilled 
water production and chemical production. A fallout from such a 
project would be the introduction of evaporated water into the 
desert biosphere. Preliminary results are described and potential 
advantages and disadvantages are listed. 


22131 Central solar/fossil hybrid electrical generation: storage 
impacts, Iannucci, J.J.; Eicker, P.J. (Sandia Labs., Livermore). p 
904-912 of Solar diversification. Vol. 2.1. Boeer, K. W.; ; Franta, G GE. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In order for central solar electric plants to make a sizable 
impact on this nation’s energy supply, they must be close to eco- 
nomically competitive with the alternatives. Such plants will have to 
contend with daily-, seasonal- and weather-induced variations in 
solar availability (insolation). Thus, there will generally be a need for 
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storage of solar energy either to achieve reliability or high capacity 
factors. This study examines the worth and the way in which storage 
should be utilized in a stand-alone solar/fossil hybrid electric plant 
and, as a special case, the pure solar plant. Hour-by-hour insolation 
data are used for Albuquerque, NM; Miami, FL; Madison, WI; and 
New York, NY. The effect of yearly variations is quantified by 
examining many years of data; and the sensitivity to fossil fuel, 
heliostat and storage subsystem costs is determined. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 21972, 21985, 22349, 22484, 22485 


22132 (AED-CONF—78-212-002) Fluid mechanics and thermo- 
dynamics of heat receiver pipe flow in gas cycle power stations. 
Becker, M. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Koeln (Germany, F.R.)). 1978. 12p. (CONF- 
7804108—7). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

The transfer of thermal energy in a gas receiver will be 
discussed. For reasons of simplicity a single tube with uniform heat 
flux distribution on the inner wall is considered. Analytical and 
numerical results for porposed concepts and parametric studies are 
presented. 


22133 (AED-Conf—78-212-007) THEMIS 2 MW central receiv- 
er solar power plant. Etievant, C. Pharabod, F.; Bignon, M. (Electri- 
cite de France, 78 - Chatou). 1978. 25p. (CONF-7804108—10). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

Portions of document are illegible. 

THEMIS has been scheduled for completion in 1980 in the 
site of Targasonne, 5 km from Odeillo in the Pyrenean Mountians. 
Its purpose is to prove the feasibility of high efficiency central 
receiver solar power plants, to learn how to build heliostats, solar 
receivers and other components, to test the management methods of 
a solar plant for various modes of operation, to get a first estimation 
of future large series cost and to develop a French industrial and 
commercial competency. The major options and choices done for 
project THEMIS are discussed. Emphasis is given to the choice of 
the molten salt heat transfer fluid used in the solar receiver and in 
the thermal storage system. A general overview of the project and 
its main parameters is presented. 


22134 (COO—4878-1) Solar-heated-air turbine generating sys- 
tems. Jarvinen, P.O. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 1975. Contract ET-78-S-02-4878. 10p. 
(CONF-750812—14). Dep. NTIS, PC A02/MF AOl1. 

From 10. intersociety energy conversion engineering confer- 
ence; Newark, DE, USA (17 Aug 1975). 

Portions of document are illegible. 

The feasibility of large-scale solar electrical power generation 
using open cycle heated air turbines in conjunction with a tower- 
mounted, pressurized, central receiver/heliostat system is investigat- 
ed. Such a system requires no cooling towers and may be sited away 
from cooling water supplies. A regenerative open cycle/solar gas 
turbine approach is chosen since it offers higher overall thermal 
efficiency than a simple cycle and because peak efficiency is 
achieved at a pressure ratio of about 4 to 1; which minimizes design 
considerations of the pressurized receiver. The feasibility of the 
heated air receiver is demonstrated, and structural design, heat 
transfer and efficiency aspects of a windowless cavity receiver 
which provides 1800°F heated air are discussed. The capabilities of 
the M.1.T. Lincoln Laboratory solar simulator and the U.S. Army 35 
kW thermal W.S.M.R. and the 1000 kW thermal C.N.R.S. solar 
furnaces for testing heated air receivers are explored. It is concluded 
that a central receiver solar thermal heated air gas turbine power 
plant is feasible and that future efforts should be directed at the 
development of the most effective receiver possible in order to 
minimize heliostat collector field area and system cost. 


22135 (COO—4878-2) Windowed versus windowless solar energy 
cavity receivers. Jarvinen, P.O. (Massachusetts Inst. of Tech., Lex- 
ington (USA). Lincoln Lab.). Sep 1976. Contract ET-78-S-02-4878. 
9p. (CONF-760906—21). Dep. NTIS, PC A02/MF AO1. 

From 11. intersociety energy conversion engineering confer- 
ence; State Line, NV, USA (12 Sep 1976). 

A model for a windowed, high-temperature cavity receiver of 
the heated-air type is developed and used to evaluate the greenhouse 
effect as a method for obtaining high receiver operating efficiencies. 
The effects on receiver efficiency of varying the window cutoff 
wavelength, the amount of absorption in the window pass-band, the 
cavity Operating temperature, and the number of windows are 
determined. Single windowed cavities are found to offer theoretical 
efficiencies comparable to windowless ones, while multiple win- 
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dowed units are found to suffer from low operating efficiencies due 
to losses resulting from reflections at each window/air interface. A 
"first order” examination is made of the feasibility of air cooling the 
window to assure its survival. This appears possible if a proper 
combination of cooling technique and window material characteris- 
tics is selected. 


22136 (EPRI-ER—515-SR, pp 12.1) Status report on the 
ERDA/utility 10 MW pilot plant. Hughey, R.W. (Energy Research 
and Development Administration, San Francisco, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


22137 (EPRI-ER—S515-SR, pp 13.1-13.23) Closed cycle, high 
temperature central receiver concept for solar electric power. Gintz, 
J.R. (Boeing Co., Seattle, WA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


The conceptual and design work that was accomplished has 
progressed into the feasibility stages with the award of a contract to 
design, fabricate, and test a 1-MW BMSR (bench model solar 
receiver). The critical design review has been conducted and EPRI 
approval has been granted to initiate material orders and fabrication. 
The design is finalized and shop drawings are being prepared. The 
next step is to solicit quotes from subcontractors for fabrication of 
the insulated steel structure and the heat-exchanger system. An A 
and E firm has been engaged as a participant in a pilot-plant study 
and the study has been completed. The plant cost, development 
schedule, critical paths, and time-phased funding requirements have 
been defined. A program initiation date of July 1977 is indicated to 
achieve plant operational status by mid-1981. 


22138 (EPRI-ER—S515-SR, pp 14.1-14.32) Open cycle gas tur- 
bine solar electric system: detailed design and fabrication of a 1 MWt 
bench model receiver. Grosskreutz, J.C. (Black and Veatch Consult- 
ing Engineers, Kansas City, MO). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


A brief summary of this commercial system conceptual design 
is given as background for a discussion of the bench model solar 
receiver. Small scale laboratory tests of candidate high temperature 
materials for the solar receiver were an important feature of the 
study. These tests were required in order to verify material perform- 
ance and to qualify their inclusion in the conceptual system design. 


22139 (LBL—8371) Circumsolar radiation data for central re- 
ceiver simulation. Hunt, A.; Grether, D.; Wahlig, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1978. Con- 
tract W-7405-ENG-48. 14p. (CONF-780885—1). Dep. NTIS, PC 
A02/MF AOl. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (10 Aug 1978). 

The circumsolar measurement project is being carried out to 
provide data to assess the effects of circumsolar radiation on the 
operation of solar thermal conversion systems using concentrating 
collectors, especially central receiver systems. Four circumsolar 
telescopes have been constructed and are providing detailed intensi- 
ty vs. angle profiles of the solar and circumsolar region, as well as 
other solar and climatological data. These measurements have been 
underway for more than one year at several locations. The current 
program emphasis is on reducing the data and making it available to 
groups analyzing the performance of central receiver systems. In 
most highly concentrating solar systems, the size of the receiver is 
determined by the ray bundle originating from the most distant 
heliostat. If the bundle size is calculated by using the solar disc, it is 
clear that some fraction of the circumsolar radiation will fall outside 
the receiver aperture. The results of this project provide the detailed 
type of input data for central receiver simulation codes that are 
necessary for determining these losses, optimizing the receiver or 
field size, and determining the distribution of stray flux due to 
circumsolar radiation. 


22140 (PNL—2868) Heliostat glass survey and analysis. Lind, 
M.A.; Rusin, J.M. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Sep 1978. Contract EY-76-C-04-0789;EY-76-C-06-1830. 88p. 
Dep. NTIS, PC AOS/MF AO1. 

A comprehensive survey of both foreign and domestic 
sources of low distortion, high transmission flat glass with a nominal 
thickness of 3 mm was undertaken. The purpose of the survey was to 
determine the characteristics, availability and cost of glass for use in 
second surface heliostat mirrors for the Barstow pilot plant and 
future commercial central receiver plants. Information obtained 
from the manufacturers and the results of investigations performed at 
Sandia Laboratories at Albuquerque and Livermore were compiled 
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with the PNL characterization data to generate the specifications for 
the GFE glass to be used in the Barstow pilot plant. During the 
course of the survey, nine of the major glass manufacturers were 
contacted for information and assistance. These manufacturers were 
PPG, Corning, Ford, LOF, CE, ASG, Fourco, Schott, and Guardi- 
an. Eleven different flat glass samples from seven of the domestic 
sources and one foreign source were characterized for solar trans- 
mittance, flatness and durability. The samples were representative of 
four different manufacturing processes: float, fusion, rolled, and twin 
ground. The results and implications of these glass characterization 
studies and a brief summary of the manufacturer survey are present- 
ed. 


22141 (SAN—1100/PA2-14) Atmospheric attenuation of solar 
radiation. Randall, C.M. (Aerospace Corp., El Segundo, CA (USA)). 
18 May 1977. Contract EY-76-C-03-1101-002. 24p. (ATR—77(7523- 
20)-3). Dep. NTIS, PC A02/MF AOl. 

The attenuation of solar radiation by the atmosphere between 
the heliostat and receiver of a central receiver solar energy system 
has been computed for a number of atmospheric conditions and 
tower-heliostat distances. The most important atmospheric variable 
is found to be the atmospheric aerosol content. No dependence of 
atmospheric water vapor is found and only a weak dependence on 
solar zenith angle. For a 500 m heliostat-tower distance two to four 
percent reductions are expected under typical desert conditions (50 
to 120 km visibility). The reduction is approximately linear with 
heliostat-tower distance. A representative value of the attenuation 
coefficient is 0.051 km~*. 


22142 (SAN—1101/PA2-6) Highlights report: Solar Thermal 
Conversion Program, Central Power Projects. Semiannual review, 
Washington, DC, June 3, 1976. Connor, T.J.; Mathur, P.P. (Aero- 
space Corp., El] Segundo, CA (USA). Energy and Transportation 
Div.). Aug 1976. Contract EY-76-C-03-1101-002. 54p. (ATR— 
76(7523-11)-6). Dep. NTIS, PC A04/MF AOl. 

The highlights of the Open Session of the Energy Research 
and Development Administration (ERDA) Solar Thermal Branch 
Semiannual Review held in Washington, D.C., on 3 June 1976, are 
presented. The review covers status and plans for the Central 
Receiver Project, the Solar Thermal Test Facility Project, and the 
related research and development activities. The objectives of these 
efforts are (1) to verify the technical and economic feasibility and 
environmental acceptability of the solar energy concepts and (2) to 
transfer to an appropriate. industrial sector the solar technology 
allowing the solar plants to be economically competitive with con- 
ventional power plants. (WHK) 


22143 (SAN—1101/PA2-8) Central receiver solar thermal power 
plant design summary. Latta, A.F. (Aerospace Corp., El] Segundo, 
CA (USA). Energy and Transportation Div.). Nov 1976. Contract 
EY-76-C-03-1101-002. 38p. (ATR—76(7523-14)-2). Dep. NTIS, PC 
A03/MF AOl1. 

The principles of operation and the conditions required for 
economical utilization of a central receiver solar thermal electric 
power plant are described. Also included are guidelines for sizing a 
solar plant to meet a specified demand and a methodology for 
estimating the capital cost and the operating economics of such a 
plant. The data herein based largely on the results of studies per- 
formed by the Aerospace Corporation during the 1973 to 1976 time 
period. A 10 MW/sub e/ pilot plant is to be operational by late 1980. 
It is to be followed by a commercial-sized (approx. 100 MW/sub e/) 
plant which is to be operational in the mid-1980's. Included is a 
discussion of how central receiver solar thermal plants are expected 
to operate and a compilation of the data necessary to size and cost 
such solar plants. The characteristics of the major subsystems and 
new technology requirements and the status of the ERDA 10 MW/ 
sub e/ Central Receiver Pilot Plant Program are discussed. 


22144 Solar collector system. Smith, O.J.M. US Patent 
4,117,682. 3 Oct 1978. Filed date 1 Nov 1976. 12p. 

A solar collector system uses a hexagonal field module of 
heliostatic mirrors with each heat receptor tower being located 
outside of its associated module. Each mirror includes a reflecting 
film held down electrostatically (for easy replacement) and protect- 
ed by wind guards. 


22145 Net energy analysis of the 100 MW/sub e/ commercial 
solar tower. Meyers, A.C. III; Vant-Hull, L.L. (Univ. of Houston, 
TX). pp 786-792 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In the Solar Thermal Electric program, DOE is currently 
preparing to build a 10 MWe Central Receiver Pilot Plant at 
Barstow, California, and will next consider construction of a 100 
MWe demonstration facility. Using systems design studies for the 
100 MWe unit, on which the McDonnell Douglas-University of 
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Houston design chosen for the 10 MWe facility is based, the authors 
have completed a detailed net energy analysis of the capital energy 
required to build the thermal collection component for the 100 MWe 
system including 6 hours of storage. For the design lifetime cycle of 
30 years, the energy amplification factor (EAF) is 20.3. At the end of 
the 30 years, it is estimated that 41.6% of the capital energy can be 
recovered readily if the system is torn down and recycled. 


22146 Parametric study of optimized central receiver systems. 
Lipps, F.W.; Vant-Hull, L.L. (Univ. of Houston, TX). pp 793-798 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The RCELL computer program provides a cellwise method 
for the optimization of large central receiver systems. This program 
contains an adequate model of the solar central receiver system and 
can output poe complete performance data for an economically 
optimized collector field. The collector field utilizes radial stagger 
neighborhoods (i.e., the peak through feature) and adjusts the radial 
and azimuthal spacing coordinates in each cell to balance the losses 
in an optimum way. Results for the MDAC 100 MWe Commercial 
baseline system with an external cylindrical water/steam receiver 
are given. Specifically, performances for several latitudes, field 
slopes, tower heights, heliostat costs, land costs, and input figures of 
merit are compared. 


22147 Comparison of central receiver systems optimized for ad- 
vanced receivers. Walzel, M.D.; Vant-Hull, L.L. (Univ. of Houston, 
TX). pp 799-804 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A conceptual design analysis has been carried out for an 
advanced commercial 100 MWe central receiver system using 
FORTAN code which optimizes a particular system by seeking the 
lowest system cost per unit of annual thermal energy produced. Cost 
models for the heliostats, land, wiring, piping network, tower and 
foundation, and fixed costs were included with optical and thermal 
loss models for the collector field and receiver in the production of 
the optimized collector field and system figure of merit. Several 
system configurations were optimized to determine their sensitivity 
to various parameters, to find the differences between their cost 
effectiveness, and to produce the preferred commercial system. The 
scope of the analysis included external cylindrical receivers with 
surrounding collector fields, cavity receivers with north biased 
fields, and single and triple tower configurations for each. A single 
tower with a cylindrical receiver proved to be the economically 
superior system. 


22148 High pressure steam generation at 5 MW solar thermal 
test facility. Moeller, C.E. (Black and Veatch, Kansas City, MO); 
Rush, E. pp 811-814 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The steam generation and heat rejection system is one of the 
major operating systems of the Department of Energy's 5 MW Solar 
Thermal Test Facility, Sandia Laboratories, Albuquerque, New 
Mexico. The details of this operating system are given with a general 
overview of the features of the facility. The steam generation system 
is designed to incorporate experimental solar receivers located at test 
levels at various heights and on top of the 61.0-m (200 ft) high 
facility tower. Maximum feedwater design flow to a receiver is 
0013°/s at 288C and 15.5 MPa (50 gpm at 550F and 2250 psi.) The 
design steam conditions from a receiver is 518C at 13.8 MPa (965F at 
2000 psi.) The receivers generate the steam by absorbing solar 
energy reflected from a maximum of 222 heliostats, each consisting 
of 25 focusing facets 1.22-m (4-ft) square. The condensation of the 
steam is achieved by a nonconventional direct contact condenser and 
subsequent rejection of heat through a closed cycle subsystem. 
Instrumentation and controls are detailed. The schedules for solar 
testing of 5 MW receivers are presented. The configurations of these 
solar receivers are given and design steam conditions indicated. 


22149 Optimal module sizing for solar central receiver thermal 
electric power plants. Hankins, J.D. (Sandia Labs., Livermore, CA). 
pp 815-821 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The turbine generator set in a solar central receiver thermal 
electric power plant can be fed by one or by several heliostat- 
receiver groups or modules. The cost of the electricity produced by 
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solar plants will depend on the plant and module size. A number of 
factors must be balanced to produce minimum cost electricity. 
Among them are the cost of piping between modules and the turbine 
generator, the cost of towers, the amount of redirected power which 
is absorbed or scattered in the atmosphere, and the amount of 
redirected power which misses the receivers. A report on work-in- 
progress on plant and module size optimization for several centeral 
receiver technologies is presented. Heliostat cost, atmospheric at- 
tenuation of light and the way in which tower cost varies with tower 
height are treated as parameters. Over the parameter range consid- 
ered for water-steam solar plants employing an external cylindrical 
receiver, a single-module plant whose size is at least 100 MW/sub e/ 
appears to be the best choice. 


22150 Flexed beam foundations for central receiver heliostats. 
Raser, W.H. (S.C. Plotkin and Assoc., Los Angeles, CA). pp 1017- 
1022 of Solar diversification. Vol. 2.!. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 
From Meeting of the American Section of the International 

Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Horizontally-flexed beams in the form of large leaf springs are 
considered as a means for both supporting and positioning reflectors 
in central receiver systems. Their use promises to reduce significant- 
ly both the quantity of structural material required and the number 
of azimuth tracking drive motors needed to control a given number 
of heliostats. Aiming accuracy is discussed in connection with wind 
velocity. 


DISTRIBUTED COLLECTOR 


22151 (AED-CONF—78-212-003) Performance and optimiz- 
ation of focusing collectors in distributed collector systems. Koehne, 
R.; Reitz, H.J. (Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Stuttgart (Germany, F.R.)). 1978. 18p. 
(CONF-7804108—9). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

The performance of cylindrical parabolic mirror collectors is 
presented which is obtained by solving the energy balance equations 
both for quasi-stationary and dynamic conditions. Optimized geo- 


metrical absorber/mirror sizes are determined considering the mirror 
shape and surface inaccuracies. The efficiencies of these collectors 
using either a heat transfer oil or water are evaluated and compared 
in dependence of the mass-flow rate, collector length and radiation/ 
climate data. The theoretical predictions are checked by measure- 
ments On a small test facility suited for variously sized collectors 
with optional one or two axis tracking. Subsequently, the power 
output through the day is given for two different collector systems. 


22152 (AED-Conf—78-212-006) Optimization of the overall 
design of a distributed collector farm solar power station. Zier, M. 
(ERNO Raumfahrttechnik G.m.b.H., Bremen (Germany, F.R.)). 
1978. 13p. (CONF-780425—5S). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

Out of the large number of design parameters of a solar farm 
power plant three specific parameters are discussed. First it is shown 
that for a given collector and a given heat cycle the conversion 
efficiency—radiation power into shaft power—has a considerable 
broad maximum with respect to the working temperature. This 
broad maximum gives a great flexibility in designing the system 
working temperature. Secondly, aspects of collector orientation are 
discussed. It is emphasized that the design of collector orientation is 
strongly dependent on the prescribed coupling of the solar insolation 
intensity with the electrical power output of the plant. As a third 
aspect selfshadowing of subsequent collector rows is discussed. It is 
shown that shadowing cannot be allowed if the plant has to deliver a 
fixed power at a prescribed level of insolation. This is in marked 
contrast to the average yearly output of energy, which is little 
affected by shadowing. 


22153 (AED-Conf—78-212-013) Design of a 150 kWe distribut- 
ed collector solar thermal power station. Neuner, G.J. (Acurex Corp., 
Mountain View, CA (USA)). 1978. 23p. (CONF-780425—9). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

Acurex Corporation has designed and will construct and 
operate a large-scale solar energy system for generating 150 kWe of 
electricity. The solar system is to be built near Coolidge, Arizona. 
Using a distributed collector field of Acurex concentrating solar 
collectors, electricity will be used to pump irrigation water. Concen- 
trators (4550 m?) are oriented north-south to collect the most energy 
in the summer months when irrigation demand is highest. Exxon 
Caloria HT-43 heat-transfer oil is circulated through the collector 
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field and heated to 590 K, then either transferred into a thermal 
storage tank or pumped directly to an organic Rankine-cycle tur- 
bine. Thermal storage consists of a 114-m* tank, filled with Caloria 
HT-43 and rocks. Power generation is provided by Sundstrand 
organic Rankine-cycle power conversion system. Hot oil from the 
collector field is used to boil toluene, which in turn passes through a 
turbine to generate electricity. The power distribution system in- 
cludes a 12.5-kV 3-phase distribution feeder to the well pumps. 


22154 (SAN—1101/PA2-10) Evaluation of the proposed solar 
electric dispersed system power plant in Newton County, Arkansas. 
(Aerospace Corp., El Segundo, CA (USA). Energy and Transporta- 
tion Div.). 1 Dec 1976. Contract EY-76-C-03-1101-002. 48p. (ATR— 
77(7523-14)-1). Dep. NTIS, PC A03/MF AO1. 

The proposed program is directed toward the development of 
a 5 MWe demonstration solar power plant to be located in Northern 
Arkansas. The plant is to consist of 1300 individual solar two-axis 
tracker concentrators, each with its own heat engine and electric 
generator of slightly more than 3 kWe capacity. Advanced plastic 
and materials fabrication techniques are to be used for concentrator/ 
generator unit construction in an effort to reduce unit weight and 
cost/M?. A system of iron chloride redox batteries is proposed for 
electrical storage. When operational, the power produced by the 
solar plant will be integrated into the local power distribution 
network. The proposed program consists of three phases. The first 
one and one-half year phase covers the development of the basic 
component parts of the system: support, concentrator, heat receiver, 
engine, generator, and control. The second one-year phase integrates 
the component parts and conducts development and testing on the 
completed module. The third phase of one and one-half years 
concerns the installation and checkout of the entire 5 MWe system. 


22155 (SAN—1101/PA2-13) Evaluation of the FMC line cavity 
central receiver concept. (Aerospace Corp., E] Segundo, CA (USA). 
Energy and Transportation Div.). Apr 1977. Contract EY-76-C-03- 
1101-002. 31lp. (ATR—77(7523-21)-1). Dep. NTIS, PC A03/MF 
AOl. 

The FMC concept utilizes a line cavity type central receiver 
system. Each array comprises several 60-m long 1-MWe modules. 
The north- and south-facing linear cavity receivers are illuminated 
by north and south heliostat fields, respectively. The heliostats have 
variable-focus mirrors and track the sun in elevation only. The 
receiver modules are mounted on steel truss towers at an aperture 
height of 60 m. The baseline heliostat field design utilizes additional 
wing corner areas at the ends of each array to reflect early morning 
and late evening sunlight into the receivers. The storage, steam 
turbine, and the remaining subsystems and equipment are assumed to 
be the same as those defined for the systems being studied by Martin 
Marietta Corporation or McDonnell Douglas Astronautics Compa- 
ny for ERDA’s 10-MWe Pilot Plant. The evaluation presented 
reviews the various features of the FMC line cavity central receiver 
concept including the line focus heliostat and receiver subsystem 
performance and the planned heliostat experiment. Also examined 
are possible modifications of the FMC baseline configuration to 
improve the system performance and make preliminary economic 
comparisons with the current technology point focus designs. 


(WAK) 


22156 (SAN—1101/PA14-1) High Temperature Line Focus Cen- 
tral Receiver System cost and performance objectives. Coggi, J.V. 
(Aerospace Corp., El] Segundo, CA (USA)). 16 Nov 1978. Contract 
EY-76-C-03-1101-014. 54p. (ATR—78(7773-03)-1). Dep. NTIS, PC 
A04/MF AOl1. 

DOE is currently funding a study to determine if recent 
advances in line focus technology provide this solar concept with an 
economic potential comparable to the first generation Point Focus 
central receiver system for generation of electricity. This report was 
prepared in support of this effort and has the following specific 
objectives: (1) Determine the High Temperature Line Focus System 
(HTLFS) performance and cost goals required for the system to be 
economically competitive with first generation PFS; (2) Identify 
HTLFS plant physical and operational characteristics; and (3) De- 
termine HTLFS sensitivities to capital equipment cost and subsystem 
efficiencies. A simplified analytical model was developed to deter- 
mine the annual electrical energy generating capabilities and the 
plant capacity factor while accounting for both the daily and annual 
variation in solar position. The PFS performance data were based on 
recent DOE studies, while the HTLFS performance was obtained 
from sources at the Jet Propulsion Laboratories and at the Stanford 
Research Institute. The performance models were combined with 
the standard DOE economic model to generate the annual cost of 
electricity in terms of mills/kWh. Both the PFS and HTLFS were 
analyzed with this model using identical performance, operational 
and economic ground rules. The performance and cost characteris- 
tics of both systems were determined and judgements are made on 
their comparative merits. 
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22157 High-temperature linear radiation—cavity solar collector 
with a Fresnel concentrator. Antoniak, Z.I. University Park, PA; 
Pennsylvania State Univ. (1978). 234p. University Microfilms Order 
No. 78-12,029. 

Thesis (Ph. D.). 

A model solar-thermal concentrator-collector that is 1/6th 
scale (in cross section) relative to a system considered to be of 
practical dimensions for power generation has been constructed and 
tested. It consists of an Archimedes (i.e., Fresnel) mirror-concentra- 
tor, 5 cm ID x 1.5 m long glass receiver pipe, 0.3 cm thick graphite 
absorber, and gaseous (Ar) heat transfer medium. The mirror-con- 
centrator utilizes 40 suitably tilted reflective strips, each 1.6 cm wide 
by 1.5 m long; the strips are mounted in a parallel planar array which 
moves east—west within two 1.67 m dia. tracks located near its ends. 
The glass receiver pipe holds the thin material that absorbs the 
concentrated solar radiation focused on it and transfer it as thermal 
energy to the flowing gas, which exits at high temperature. This 
receiver pipe remains fixed. The insulation (2.5 cm thick) surround- 
ing the pipe, except for a narrow (2 cm wide) longitudinal aperture, 
rotates in such a manner that alignment between the aperture and the 
tracking concentrator is always maintained. The collector is tilted at 
41° (the latitude of State College, PA) from the horizontal so that its 
axis is parallel to the earth’s rotational axis when the device is 
oriented north—south. The small size of the aperture and the inter- 
nalized flux absorption and heat transfer within the cavity receiver 
reduce thermal andradiative losses substantially. Aa alternative 0.09 
cm thick copper absorber with a selective oxide surface has also 
been employed. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 22018, 22123, 22124, 22337, 23470 


22158 (SAN—1101/PA2-17) Solar Total Energy Systems. Tech- 
nical progress report. Bush, L.R. (Aerospace Corp., El Segundo, CA 
(USA). Energy and Transportation Div.). 1 Aug 1977. Contract EY- 
76-C-03-1101-002. 107p. (ATR—77(7692-01)-1). Dep. NTIS, PC 
A06/MF AOl. 

A Solar Total Energy System (STES) is characterized by the 
use of solar energy for on-site generation of electricity, with recov- 
ery and reuse of turbine waste heat to meet thermal demands such as 
process heat, space heating and cooling, and water heating. The 
STES Mission Analysis being performed by The Aerospace Corpo- 
ration has as objectives the identification and selection of appropriate 
STES applications, definition of the characteristics and operational 
modes of STES configurations, assessment of the size and potential 
penetration rate of available markets, and development of recom- 
mendations for commercial demonstrations. Specific task objectives 
were to: (a) Identify possible STES applications and characterize 
them in terms of parameters which will permit evaluation of STES 
effectiveness. Parameters include the amount of energy used; climat- 
ic variables; peak or average electric, heating, and cooling loads; 
ratio of thermal to electric load; and phasing of energy demand 
relative to daily and seasonal insolation; (6) Develop and apply 
screening criteria which facilitate selection of the most promising 
applications for STES; (c) Evaluate through performance analysis 
and trade-off studies the technical and economic performance of 
STES serving each of the applications that satisfy the above screen- 
ing process. These studies will provide an estimate of the economic 
performance of the solar systems relative to conventional systems, 
and a determination of the amount of fuel displaced. All tasks (a) and 
(b) and most of task (c) have been completed and are discussed. 


22159 (SAN—1101/PA2-19) Solar Total Energy Systems. 
Second technical progress report. Bush, L.R. (Aerospace Corp., El 
Segundo, CA (USA). Energy and Transportation Div.). 1 Dec 1977. 
Contract EY-76-C-03-1101-002. 164p. (ATR—77(7692-01)-2). Dep. 
NTIS, PC A08/MF AOl1. 

A Solar Total Energy System (STES) is characterized by the 
use of solar energy for on-site generation of electricity, with recov- 
ery and reuse of turbine waste heat to meet thermal demands such as 
process heat, space heating and cooling, and water heating. The 
STES Mission Analysis being performed by The Aerospace Corpo- 
ration has as objectives the identification and selection of appropriate 
STES applications, definition of the characteristics and operational 
modes of economically attractive STES configurations, assessment 
of the size and potential penetration rate of available markets, and 
development of recommendations for commercial demonstrations. 
Specific task objectives were to: (a) Evaluate through performance 
analyses and trade-off studies, the technical and economic perform- 
ance of STES serving each of the applications that satisfy desired 
screening criteria. These studies will provide a comparison of the 
economic performance of the solar systems relative to conventional 
systems, and a determination of the amount of fuel displaced; (b) 
Estimate the potential size, degree of penetration and regional distri- 
bution of current and future STES markets. Performance analyses of 
industrial and residential applications in Task (a) have been complet- 
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ed. Parameters and equations for determining the market penetration 
of Task (b) have been defined, and logic flows for computer codes to 
be used in this task are established. 


22160 Actual case studies of the economics of heating boiler 
feedwater using linear focusing solar collectors. Brown, J.E. (E] Paso 
Electric Co., TX); Carito, J.A.; Guild, D.H. pp 828-834 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The technical and economic feasibility was investigated of 
augmenting the heating of boiler feedwater in two southwestern 
steam-electric generating plants with state-of-the-art solar equip- 
ment. The plants studied were El Paso Electric Company’s Newman 
Station Unit No. 1 and Sierra Pacific Power Company's Fort Chur- 
chill Station Unit No. 2. It was determined to be technically feasible 
to use state-of-the-art linear focusing solar collectors to heat boiler 
feedwater. However, for each case approximately 20% annual fuel 
cost escalation is required for the next 25 years to economically 
justify the capital investment. 


22161 Design options for solar total energy systems. Rapp, D. 
(Univ. of Texas, Dallas). pp 967-970 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

At first glance, the concept of a solar total energy system 
(STES) is very appealing because it more completely utilizes the 
collected solar energy than a simple heating/cooling/hot water 
system. Unfortunately, the first generation of such systems have low 
working temperatures (500 to 550°F) which result in low cycle 
efficiencies, especially when turbine exhaust temperatures are raised 
so that the exhaust heat is at useful levels. As a result, such systems 
supply about 90% low level heat and 10% electricity. It appears that 
the cost of a STES is much greater than a heating/cooling/hot 
water system, and that it does not make economic sense to build 
sophisticated STES installations, considering the small amount of 
electricity that is produced. The choice of chillers for air condition- 
ing with a STES is discussed, and it is shown that for make-up when 
the solar storage is depleted, a compression type chiller running 
from central power plant electricity, uses less fuel, and utilizes more 
abundant fuels such as coal or uranium. When running from solar 
energy, a two stage absorption chiller appears to be best because it 
can approach reversibility more closely than a small turbine. A brief 
examination is made of the design of Large Scale Experiment No. 1, 
a STES planned for Fort Hood, Texas. It is found that the sophisti- 
cated design is providing mainly low level at a considerable cost. 
The recommended collector area is excessive in order to satisfy a 
government guideline of 60% of thermal requirements to be pro- 
vided from solar energy. Finally, a brief comment is made on the 
relative merits of organic fluids and steam as the working fluid in a 
turbine. It is hoped that these comments might be useful to those 
working in the field of solar energy systems. 


OCEAN THERMAL GRADIENT POWER PLANTS 


REFER ALSO TO CITATION(S) 21989 


22162 (BNWL-SA—6333) Biological limiting factors in Ocean 
Thermal Energy Conversion. Gray, R.H. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jun 1977. Contract EY-76-C-06-1830. 
21p. (CONF-7706162—1). Dep. NTIS, PC A02/MF AO1. 

From 58. meeting of the American Association for the ad- 
vancement of science pacific division; San Francisco, CA, USA (12 
Jun 1977). 

Ocean thermal energy conversion (OTEC) is one of several 
solar energy options being considered by the U.S. Energy Research 
and Development Administration (ERDA). The OTEC concept 
utilizes the thermal difference between warm surface and cool, deep 
water in tropical oceans to operate a heat engine to produce either 
electricity or energy-intensive chemicals. Several OTEC system 
designs, both open and closed cycle, have been suggested. It is 
estimated that by the year 2020, 4 to 6% of the anticipated energy 
needs of the United States could be supplied by OTEC. However, 
primary biological films that reduce heat transfer at heat exchange 
surfaces are a major limiting factor to successful development of 
OTEC technology. Battelle, Pacific Northwest Laboratories (PNL) 
is managing an ERDA program aimed to define, prevent, and/or 
alleviate, potential biofouling problems associated with OTEC sys- 
tems. Extensive research concerning open ocean biofouling and its 
control will be necessary. The OTEC concept, its history and 
potential advantages are discussed; various overall system designs 
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are reviewed; and the biological limitations on OTEC development 
are dicussed. 33 references. 


22163 (COO—2641-6) Concurrent studies of enhanced heat 
transfer and materials for ocean thermal exchangers. Summary of 
progress to December 15, 1977. Rothfus, R.R. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Dept. of Chemical Engineering). 1977. 
Contract EY-76-S-02-2641. 16p. Dep. NTIS, PC A02/MF AOl. 

Research progress is briefly reported in the areas of 1) work- 
ing-fluid heat enue, 2) water-side heat transfer, 3) erosion of 
flutes, 4) pressure drop in shell-side My and distribution of liquid 
working fluid, 5) Argonne core tests, 6) water distribution in head- 
ers, 7) transient modeling and control, and 8) vertical-tube evapora- 
tors. (WHK) 


22164 (COO—4041-10) System for measuring the effect of foul- 
ing and corrosion on heat transfer under simulated OTEC conditions. 
Fetkovich, J.G. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
Dept. of Physics). Dec 1976. Contract EY-76-S-02-4041. 306p. Dep. 
NTIS, PC Al4/MF AO1. 

A complete system designed to measure, with high precision, 
changes in heat transfer rates due to fouling and corrosion of 
simulated heat exchanger tubes, at sea and under OTEC conditions is 
described. All aspects of the system are described in detail, including 
theory, mechanical design, electronics design, assembly procedures, 
test and calibration, operating procedures, laboratory results, field 
results, and data analysis programs. 


22165 (DOE/ET/4063—1(Exec.Summ.)) OTEC platform con- 
figuration and integration study. Final report. (Lockheed Missiles and 
Space Co., Sunnyvale, CA (USA)). Apr 1978. Contract EC-77-C-01- 
4063. 4lp. (LMSC-D—623756). Dep. NTIS, PC A03/MF AOl1. 

Conceptual designs of ship-type and spar-type platforms for 
Ocean Thermal Energy Conversion (OTEC) commercial plants are 
presented. Comparative evaluation of six candidate platform types is 
made. Design guidelines for sea water, cold water pipe and position 
control systems are developed. Costs are presented for plants with 
outputs of 400 MWe (Net) for operational sites of New Orleans, 
Hawaii, and Brazil. 


22166 (DOE/ET/4063—1(Vol.1)) OTEC platform configuration 
and integration study. Volume I. Systems engineering and integration. 
Final report. (Ocean Systems, Inc., Reston, VA (USA)). Apr 1978. 
Contract EC-77-C-01-4063. 315p. (LMSC-D—623756(Vol.1)). Dep. 
NTIS, PC A14/MF AO1. 

Portions of document are illegible. 

The economic success of an Ocean Thermal Energy Conver- 
sion (OTEC) system is highly dependent on a platform which 
provides adequate support for the power system, accommodates 
reliably the cold water pipe, and is most cost effective. The results of 
a study conducted for the Department of Energy to assess six 

eneric types of platforms to determine the most satisfactory plat- 
orm for severl potential sites are presented. The six platform con- 
figurations are ship, circular barge, semi-submersible, Tuned Sphere, 
submersible, and spar. These represent directional and symmetric 
types of platforms which operate on the surface, at the interface, and 
submerged. The five sites for this study were primarily New Or- 
leans, Keahole Point (Hawaii), Brazil, and secondarily Key West and 
Puerto Rico. Electrical transmission of energy by submarine cable is 
the planned form of energy transmission for all sites except Brazil, 
where chemical conversion is to be the method of transmission. This 
study is devoted to the platform (or ocean systems) of the OTEC 
plant which is chiefly comprised of the hull and structure, the 
seawater system, the position control system, and miscellaneous 
support/assembly systems. The principal elements in the work 
breakdown structure for the commercial plants are presented. The 
assessment of the six platform configurations was conducted utilizing 
a baseline plan [100-MW(e) (Net)] and site (New Orleans) with 
variations from the baseline to cover the range of interested plat- 
forms and sites. 


22167 (DOE/ET/4063—1(Vol.2)) OTEC platform configuraion 
and integration study. Volume 2. Technical concept. Final report. 
(Lockheed Missiles and Space Co., Inc., Sunnyvale, CA (USA)). 
Apr 1978. Contract EC-77-C-01-4063. 205p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

The primary objective of this conceptual design sutdy was to 
maximize the cost effectiveness of the two OTEC platform configu- 
rations, the ship and the spar with detachable modules, as they apply 
to commercial plants with 400 MW/sub e/ net output. Early exami- 
nation of potential concept arrangements for the 400 MW/sub e/ 
plant using 25 or 50 MW/sub e/ power modules revealed that 
traditional materials and arrangements would not be capable of 
attaining cost effective designs. Immersing some of the power system 
components in the sea water revealed remarkable design opportuni- 
ties. The ship-type conceptual design utilizes immersed heat ex- 
changers (50 MW/sub e/) with a combined strong-back and water 
duct structural design in concrete to provide a platform which is 
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estimated to cost 690 $/kW for each of the 2nd to 8th units for a 
New Orleans site. The spar-type conceptual design, which inherent- 
ly utilizes immersed heat exchangers in the detachable modules, 
incorporated immersed ammonia storage tanks to assist in providing 
net buoyancy for the core of the spar as constructed in concrete. A 
cost of 801 $/kW is estimated for the spar-type platform at a New 
Orleans site. Both platform concepts utilize a central control facility 
in the OTEC farm which provides living accommodations for serv- 
ice personnel and all on-site maintenance ships and supplies. No 
accommodations are planned for permanent personnel on the indi- 
vidual commercial platforms. 


22168 (DOE/ET/4063—1(Vol.3)) OTEC platform configuration 
and integration study. Final report. Volume 3. Project plan. (Lock- 
heed Missiles and Space Co., Inc., Sunnyvale, CA (USA)). Apr 
1978. Contract EC-77-C-01-4063. 15p. (LMSC-D—623756(Vol.3)). 
Dep. NTIS, PC A02/MF AOl1. 

The characteristies which are desired in the demonstration 
plant are discussed and the demonstration activities for that plant are 
commented on. The cost, scale, and state of development of the 
technology the plant employs are covered. (MHR) 


22169 (DOE/ET/4064—1(Vol.2)) Ocean Thermal Energy Con- 
version (OTEC) platform configuration and integration. Volume II. 
Conceptual design. Final report. (Gibbs and Cox, Inc., Washington, 
DC (USA)). Jun 1978. Contract EG-77-C-01-4064. 359p. Dep. 
NTIS, MF AO. 

Portions of document are illegible. 

The purpose of this project is to evaluate six candidate 
hullforms as candidates for the OTEC commercial plant. This 
volume is a summary of the conceptual design including facility 
requirements, cost, schedule, and site sensitivity. Two OTEC com- 
mercial plant configurations are considered in this study: the ship 
and the semi-submersible. Engineering drawings are presented. 

) 


(WHR 


22170 (LBL—6877, pp 52) Ocean thermal energy conversion: 
environmental program. Wilde, P.; Sandusky, J.; Jassby, A.; Tatro, 
M. 1977. 
In Energy and Environment Division annual report 1977. 
Activities at LBL on environmental assessment of proposed 
OTEC systems are briefly reviewed. (WHK) 


22171 (PNL—2483) Source book of oceanographic properties 
affecting biofouling and corrosion of OTEC plants at selected sites. 
Craig, H.L. Jr.; Lee, T.; Michel, H.; Hess, S.; Munier, R.; Perlmut- 
ter, M. (Miami Univ., FL (USA). Rosenstiel School of Marine and 
Atmospheric Sciences). Oct 1978. Contract EY-76-C-06-1830. 392p. 
Dep. NTIS, PC A1l7/MF AO1. 

The data reported represent a critically reviewed subset of 
the existing data. Areas where data are lacking have been identified 
to encourage its subsequent collection. Twelve variables were select- 
ed for five possible OTEC sites. The sites are the Straits of Florida, 
Puerto Rico, eastern Gulf of Mexico, Hawaii-Oahu, and Guam. The 
variables are: temperature, salinity, surface currents, current profiles, 
turbidity, dissolved oxygen, dissolved CO2, pH, Eh, trace metals, 
nutrients, and microbial cell counts. Each site description includes 
bathymetry, geology, climate, hurricanes, currents, water masses, 
tides, and sea state. (MHR) 


22172 (PNL—2627) Conceptualizations for cleaning OTEC heat 
exchangers. Rice, M.S.; Hagel, D.; Conn, A.F. (Hydronautics, Inc., 
Laurel, MD (USA)). Sep 1978. Contract EY-76-C-06-1830. 69p. 
Dep. NTIS, PC A05/MF AO1. 

A critical operating aspect of Ocean Thermal Energy Con- 
version (OTEC) plants is the maintenance of clean surfaces on the 
seawater-side of the heat exchangers. The objective of this program 
was to assess the state of the art of biofouling control techniques and 
to evaluate the potential of these existing methods for solving the 
biofouling problems in the OTEC system. The first task of the 
program involved an in-depth review and discussion of various 
fouling control methods including water treatment, surface condi- 
tioning, and cleaning techniques. The methods considered applicable 
to OTEC were identified. This volume summarizes the second task 
of the program. The compatibility of the various cleaning and 
fouling control techniques with the different proposed heat exchang- 
er designs and materials are discussed. Also provided are conceptual 
illustrations for adapting and incorporating the methods into an 
OTEC power plant. These conceptual designs suggest means for 
overcoming some of the shortcomings of the techniques which are 
considered suitable, however, detailed designs of the modified sys- 
tems are beyond the scope of this report. Chlorination, chemical 
cleaning, Amertap recirculating sponge rubber balls, and MAN 
flow-driven brushes are the methods considered applicable for tubu- 
lar heat exchangers with seawater inside the tubes. Water jets are 
suggested for the open-cycle and the “trombone” (Applied Physics 
Laboratory) heat exchanger designs. Although none of the methods 
are immediately applicable to OTEC in their present configuration, 
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in several cases only minor developmental efforts should produce 
designs which can satisfy the stringent OTEC cleanliness require- 
ments. Further research and development appear warranted for a 
number of other methods which indicate promise for long-range 
applicability. Specific recommendations are included. 


22173 (PNL—2733) Methods for cleaning OTEC heat exchang- 
ers. Rice, M.S.; Hagel, D.; Conn, A.F. (Hydronautics, Inc., Laurel, 
MD (USA)). Jun 1978. Contract EY-76-C-06-1830. 187p. Dep. 
NTIS, PC A09/MF AO1. 

The objectives for the two tasks of this program were: (1) To 
provide a critical compilation and evaluation of the mechanical and 
chemical procedures currently in use for cleaning heat exchangers. 
(2) To provide an in-depth conceptual study of those mechanical and 
chemical methods as being potentially suitable for use in cleaning 
heat exchangers for OTEC power plants. The experience available 
from the power industry is mostly limited to conventional tube and 
shell type heat exchangers. The tubes considered for OTEC, howev- 
er, may have either smooth or enhanced surfaces; they could be 
circular or otherwise shaped and seawater may be flowing on the 
inside or outside. The problem of difficult-to-clean heat exchanger 
configurations is addressed as well, and evaluations and suggestions 
of methods that may be suitable for biofouling control in these 
various designs are provided. The methods that have been reviewed 
are broadly classified within three categories: (1) surface treatment 
methods that are applied to the seawater/heat exchanger interface to 
prevent the adhesion of biofouling organisms; (2) water treatment 
methods that are either chemical, mechanical, or optical in nature, 
and render microorganisms incapable of active fouling; and (3) 
chemical or mechanical cleaning methods that are purged through 
the heat exchanger to kill and/or remove fouling. The discussion of 
each method addresses the following topics: equipment and expenda- 
bles, process effectiveness, negative technical aspects, adverse envi- 
ronmental effects, available data describing effects on heat transfer, 
sources of data used in the review, and the potential of the method 
for application to OTEC. (WHK) 


22174 (TID—29342) OTEC support services. Quarterly techni- 
cal progress report No. 2, 15 August 1978—14 November 1978. (Value 
Engineering Co., Inc., Alexandria, VA (USA)). 30 Nov 1978. Con- 
tract ET-78-C-02-4931. 17p. Dep. NTIS, PC A02/MF AOl1. 

System integration, system engineering, and management 
services for the Ocean Systems Branch of DOE are provided by 
Value Engineering Company under six general task areas: (1) survey, 
analysis, evaluation, and recommendation concerning program per- 
formance; (2) program technical monitoring; (3)development and 
implementation of methodology to identify and evaluate program 
alternatives; (4) technical assessments; (5) OTEC system integration; 
and (6) environment and siting characteristics. Progress is briefly 
reported on each of these tasks. (WHK) 


22175 Solar sea power system. Paull, P.L.; Archer, H.W. (to 
Texaco Development Corp.). US Patent 4,110,628. 29 Aug 1978. 
Filed date 19 Oct 1976. 6p. 

Described is an ocean thermal energy conversion system 
wherein floating, submerged and fixed drilling platforms installed 
offshore primarily for exploration and/or production of hydrocar- 
bons serve also as working and supportive bases for means for 
producing electricity by the adiabatic expansion of hydrocarbon 
gases which are thereby cooled. The cooled gases are then heated by 
contact with the solar heated surface layers of water and thermally 
expand thereby actuating a turbine and an electricity producing 
generator. Pipelines usually installed for the transmission of gases 
and crude oil to the shore are used dually by running electric cables 
with them to bring the electricity produced by the system to on- 
shore consuming or storage facilities. The system also includes 
means for increasing the surface water temperature such as insulated 
pipes bringing heat-containing effluent streams from on-shore treat- 
ing plants. 


22176 Ocean thermal energy conversion valve. Taylor, J.S. US 
Patent 4,094,334. 13 Jun 1978. Filed date 23 Jun 1977. 6p. 

A fluid flow control valve is disclosed to be interposed in the 
depending end portion of a large diameter casing projecting down- 
wardly below the ocean thermocline and forming a cold water 
passageway for moving water to the surface. The valve includes a 
Jacket surrounding the casing and spanning a transverse partition and 
ports in the casing wall above the partition. A control line supported 
sleeve valve, having a length at least equal to the spacing between 
the partition and upper limit of the casing ports, is coaxially disposed 
in the casing and includes upper and lower flotation chambers 
slidably contacting the inner surface of the casing wall and spaced- 
apart a distance at least as great as the vertical extent of the casing 
ports. Inflatable seals, surrounding the flotation chambers, are selec- 
tively inflated with the flotation chambers to provide buoyancy and 
for opening and closing the passageway in accordance with the 
position of the sleeve valve. 


SOLAR ENERGY 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 21960, 22374 


22177 Directory of solar energy equipment manufacturers and 
solar energy architects and engineers. Springfield, IL; Illinois Dept. 
of Business and Economic Development (1976). 30p. (NP—23540). 
Inst. of Natural Resources, 222 South College, Springfield, IL 62706. 

This directory contains a listing of solar energy manufactures 
and architects and engineers. The solar equipment includes collctors, 
hot water heaters, swimming pool heaters, air conditioners, crop 
conditioners, controllers, and photovoltaic equipment. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 21908, 21974, 21975, 21982, 
21983, 21984, 22000, 22305, 22419, 22427, 22429, 22430, 22433, 
22475, 23546, 23584, 23638, 23639, 23640 


22178 (AED-Conf—78-104-001) Energy-optimal construction 
and utilization of domestic building with an installed solar system. 
Loebbecke, W. (Loebbecke (W.), Muenchen (Germany, F.R.)). 
1978. 15p. (In German). (CONF-780256—2). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Meeting on solar systems in building construction; 
Essen, F.R. Germany (28 Feb 1978). 

A single-family dwelling is described where most of the 
energy is supplied by a combined solar plant/heat pump. The report 
has four parts. In the first part, the design criteria for the house and 
the energy supply system are discussed. Part 2 deals with the design 
and construction of the house and the energy supply system. Finally, 
the operation of the energy supply system is described (cortrol 
circuits etc.). The article closes with a thermal balance calculation. 


22179 (AED-Conf—78-104-002) Functioning of solar plants and 
their modules. Menkhoff, H. (Institut fuer Bauforschung e.V., Han- 
nover (Germany, F.R.)). 1978. 16p. (In German). (CONF-780256— 
1). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Meeting on solar systems in building construction; 
Essen, F.R. Germany (28 Feb 1978). 

This is a survey article on the uses of solar systems. To begin 
with, some basic terms of solar radiation are explained. Direct 
radiation, diffuse radiation, global radiation, duration and intensity of 
radiation. This is followed by a survey of the design and functioning 
of solar water heating and heating systems. Then, design and func- 
tioning of different collectors are described. The article closes with a 
short discussion of different heat accumulators. 


22180 (AED-Conf—78-155-043) Solar plants for the planner, 
installer, and builder-owner. Miller, J. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, F.R.)). 1978. 7p. (In German). (CONF- 
7804102—11). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Portions of document are illegible. 

Pragmatic and market-oriented utilization of solar energy in 
the low-temperature range is recommended. It is suggested that a 
breakthrough will not be reached until private builder-owners are 
convinvced of the necessity of the utilization of solar plants. 


22181 (ANL/SDP-TM—78-3) Reliability and maintainability 
evaluation of freezing in solar systems. Chopra, P.S.; Wolosewicz, 
R.M. (Argonne National Lab., IL (USA)). Sep 1978. Contract W-31- 
109-ENG-38. 38p. Dep. NTIS, PC A03/MF AOI. 

Based on a review of 47 operational solar demonstration sites, 
approximately 30% of these sites experienced freezing problems. 
Some of these problems were caused by inattention to engineering 
details. Other problems resulted from a lack of knowledge of the 
specific requirements of solar systems. The information reviewed on 
47 of the operational solar demonstration sites indicated that water- 
glycol systems should provide more reliable freeze protection than 
water systems as long as an adequate glycol concentration is in- 
stalled initially and then maintained. If glycol make-up is required, a 
manually operated pump should be used. The water system freezing 
problems were due to several factors which the design of reliable 
water solar system should consider. These factors are listed. 


22182 (BNL—25037) Brookhaven National Laboratory solar 
projects. Andrews, J.; Auh, P.; Kush, E.; Lewansdoski, A.; Metz, P. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. Me (CONF-780983—3). Dep. NTIS, MF AO1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

Portions of document are illegible. 

Four solar projects at BNL are briefly described: (1) the 
development of a hardware simulator for testing of solar cooling/ 
heating subsystems and systems; (2) testing of a solar assisted heat 
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pump; (3) simulation of a series heat pump system with air-heating 
collector and water source heat pump using the TRNSYS computer 
program; and (4) an experimental facility to study the potential for 
ground energy coupling in the series solar heat pump systems. 
(WHK) 


22183 (CONF-781133—5) Metal hydride solar heat pump and 
power system (HYCSOS). Gorman, R.; Moritz, P.S. (Argonne Na- 
tional Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 8p. Dep. 
NTIS, PC A02/MF AOI1. 

From AIAA conference on solar energy; Phoenix, AZ, USA 
(27 Nov 1978). 

The design, performance, and cost of a solar-powered metal 
hydride heat pump and power system for use on a residence are 
presented. This system was first conceived of and its feasibility 
demonstrated by Dieter Gruen, et al, at Argonne National Labora- 
tory. The system design, which is limited by heat transfer, was 
optimized via an iterative computer program. The design process 
starts with optimizing the thermal transport properties of the hy- 
dride-bed-heat exchanger, then traces temperatures and pressures 
through the operating cycles. The coefficient of performance (COP) 
of the overall system is then determined from the thermal losses due 
to cycling the hydride beds and due to the auxiliary power con- 
sumed by freon yes and air-moving fans. The system, using high 
temperature solar collector input at 210°F to 280°F, provides heat- 
ing with a COP of approximately 1.6 and cooling with a COP of 
approximately 0.6, and electrical power during spring and fall, all for 
a cost comparable to a solar absorption cooler. 


22184 (DOE/CS—0042/3) SOLCOST: Space heating handbook 
with service hot water and heat loads calculations. (SOLCOST Serv- 
ice Center, Fort Collins, CO (USA)). Jul 1978. Contract EX-76-C- 
01-2531. 25p. Dep. NTIS, PC A02/MF AO1. 

SOLCOST is a simplified design method for residential and 
light commercial solar heating and cooling as well as solar hot water 
systems. It features heat load calculations, solar vs. conventional cost 
comparison and solar system sizing. Examples using the system are 
shown. (MOW) 


22185 (DOE/ERD—0010) Environmental readiness document. 
Solar: hot water and passive. Commercialization Phase III Planning. 
(Department of Energy, Washington, DC (USA)). Sep 1978. 28p. 
Dep. NTIS, PC A03/MF AOI1. 

The characteristics of the techology is highlighted; status 
information is provided on the technical and environmental R and D 
programs; a milestone chart is presented representing a relationship 
between a considered commercialization schedule and relevant envi- 
ronmental R and D; and the environmental concerns significant to 
the technology. The likelihood and consequences of adverse find- 
ings, the problems and uncertainties stemming from current or 
anticipated environmental regulation, and potential costs of environ- 
mental controls are discussed. On this basis, an assessment is offered 
of the existing or potential barriers to commercialization. A tabula- 
tion of outstanding environmental concerns is presented in an appen- 
dix. (MHR) 


22186 (DOE/NASA/CR—150735) Solar heating and cooling 
system design and development (status summay through December 
1977). (General Electric Co., Philadelphia, PA (USA)). 6 Apr 1978. 
Contract EX-76-A-29-1037. 26p. Dep. NTIS, PC A03/MF AOI. 

The program scope is to develop, fabricate, install, and moni- 
tor the operation of prototype solar heating and cooling systems. 
Application studies have been completed for three application cate- 
gories: single-family residential, multi-family residential, and com- 
mercial. The program currently consists of development of heating 
and cooling euipment for single-family residential and commercial 
applications and eight operational test sites (four heating and four 
heating and cooling). Four are single-family residences and four are 
commercial buildings. 


22187 (DOE/NASA/CR—150829) Prototype solar heating and 
cooling systems. Monthly progress reports, April 1, 1978—June 30, 
1978, (AiResearch Mfg. Co., Torrance, CA (USA)). Jul 1978. Con- 
tract EX-76-A-29-1037. 82p. Dep. NTIS, PC AO5/MF AO1. 

This report is a collection of monthly status reports from the 
AiResearch Manufacturing Company, who is developing eight pro- 
totype solar heating and cooling sytems under NASA Contract 
NAS8-32091. This effort calls for the development, manufacture, 
test, system installation, maintenance, problem resolution, and per- 
formance evaluation. The systems are 3-, 25-, and 75-ton size units. 


22188 (DOE/NASA/CR—150850) Prototype solar heating and 
cooling systems including potable hot water. Quarterly reports. Wil- 
liamson, R. (Solaron Corp., Denver, CO (USA)). Oct 1978. Contract 
EX-76-A-29-1037. 36p. Dep. NTIS, PC A03/MF AO1. 

The activities conducted by Solaron Corporation from No- 
vember 1977 through September 1978 are summarized and the 
progress made in the development, delivery and support of two 
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prototype solar heating and cooling systems including potable hot 
water is covered. The system consists of the following subsystems: 
solar collector, auxiliary heating, potable hot water, storage, control, 
transport, and government-furnished site data acquisition. 


22189 (DOE/NASA/CR—150853) Preliminary design package 
for prototype solar heating and cooling systems. (Honeywell, Inc., 
Minneapolis, MN (USA). Energy Resources Center). Dec 1978. 
Contract EX-76-A-29-1037. 308p. Dep. NTIS, PC A1l4/MF AOl. 

A summary is presented of the preliminary analysis and 
design activity on solar heating and cooling systems. The analysis 
was made without site specific data other than weather; therefore, 
the results indicate performance expected under these special condi- 
tions. Major items in this report include a market analysis, design 
ore trade studies and other special data required to evaluate 
the preliminary analysis and design. The program calls for the 
development and delivery of eight prototype solar heating and 
cooling systems for installation and operational test. Two heating 
and six heating and cooling units will be delivered for Single Family 
Residences (SFR), Multiple-Family Residences (MFR), and com- 
merical applications. 


22190 (DOE/NASA/CR—150870) Solar heating and hot water 
system installed at Listerhill, Alabama. (Reynolds Metals Co., Rich- 
mond, VA (USA)). Dec 1978. Contract G-77-A-01-4070. 134p. Dep. 
NTIS, PC A07/MF AO1. 

The solar system was installed into a new buildng and was 
designed to provide 79% of the estimated annual space heating load 
and 59% of the estimated annual potable hot water requirement. The 
collectors are flat plate, liquid manufactured by Reynolds Metals 
Company and cover a total area of 2344 square feet. The storage 
medium is water inhibited with NALCO 2755 and the container is an 
underground, unpressurized steel tank with a capacity of 5000 gal- 
lons. is final report describes in considerable detail the solar 
heating facility and contains detailed drawings of the completed 
system. 


22191 (DOE/NASA/TM—64969) Considerations for perform- 
ance evaluation of solar heating and cooling systems. Littles, J.W; 
Cody, J.C. (National Aeronautics and Space Administration, Hunts- 
ville, AL (USA). George C. Marshall Space Flight Center). 14 Nov 
1975. Contract EX-76-A-29-1037. 25p. Dep. NTIS, PC A02/MF 
AOl. 

One of the many factors which must be considered in per- 
formance evaluation of solar energy systems is the relative merit of a 
given solar energy system when compared to a standard convention- 
al system. Although initial and operational costs will be dominant 
factors in the comparison of the two types of systems and will be 
given prime consideration in system selection, sufficient data are not 
yet available for a definitive treatment of these variables. It is 
possible, however, to formulate relationships between the nonsolar 
energy requirements of the solar energy systems and the energy 
requirements of a conventional system in terms of the primary 
performance parameters of the systems. This report presents deriva- 
tions of such relationships, provides some parametric data for select- 
ed ranges of the performance parameters, and examines the data 
with respect to limiting conditions. 


22192 (DOE/NASA/TM—78196) Rankine cycle machines for 
solar cooling. Weathers, H.M. (National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Aug 1978. Contract EX-76-A-29-1037. 17p. Dep. 
NTIS, PC A02/MF AOI. 

A vigorous effort to develop and demonstrate practical uses 
of solar energy to heat and cool buildings, to process agricultural 
products, and to provide thermal and electrical energy for industry 
has been initiated. One significant part of this effort is the research, 
development, and demonstration of Rankine cycle machines usin 
fluids heated by solar energy. Recent developments in three oa 
devices are discussed briefly. 


22193 (EPRI-ER—515-SR) Proceedings of semiannual EPRI 
solar program review meeting and workshop. de Winter, F. (ed.). 
(Atlas Corp., Santa Clara, CA (USA)). 1977. 297p. (CONF-770382— 
). Dep. NTIS, PC A13/MF AO1. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 

Separate abstracts were prepared for 18 papers. Three short 
overview and summary reports are listed by title. (MHR) 


22194 (EPRI-ER—S515-SR, pp 3.1-3.3) Overview and summary 
of EPRI SHACOB program. Cummings, J.E. 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


EPRI's program in solar heating and cooling of buildings 
(SHACOB) has two basic objectives placing SHACOB applications 
in perspective for the electric utility industry and ensuring that 





MAY 15, 1979 


utility interests and requirements are integrated into the federal solar 
energy program. The EPRI effort is characterized by an overall 
economic approach to energy management and utilization. The 
EPRI program seeks to identify preferred” solar heating and cool- 
ing systems. The definition and development of preferred systems 
require a step-by-step approach to energy management that recog- 
nizes that the residential or commercial load center must be viewed 
as an integral part of a utility system. There are three parts to the 
EPRI program for developing, demonstrating, and evaluating pre- 
ferred SHACOB systems: (1) experimental projects for demonstrat- 
ing residential and commercial SHACOB applications; (2) require- 
ment definition and impact analyses to place the SHACOB applica- 
tions in perspective for utility service areas; and (3) materials and 
component qualification to verify the lifetime and performance of 
components. 


22195 (EPRI-ER—515-SR, pp 4.1-4.17) Individual load center: 
solar heating and cooling residential project. Nathanson, D. (Authur 
D. Little, Inc., Cambridge, MA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


Preliminary designs, instrumentation and test plans were de- 
veloped for five experiments in Albuquerque and five in Long 
Island. A few schematic diagrams are discussed to indicate the 
experimental diversity provided by the overall program. One of the 
more extensive experiments is a combined heating, cooling, and 
domestic hot water system with load-managed thermal storage ap- 
plied to all three functions. Solar augmentation is applied to the 
domestic hot water and space heat functions. 


22196 (EPRI-ER—515-SR, pp 5.1-5.18) Solar heating and cool- 
ing of buildings: requirements definition and impact analysis. Melton, 
W. (Aerospace Corporation, E] Segundo, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


By analyzing the impact on various SHACOB (solar heating 
and cooling of buildings) systems, it will be possible to define 
preferred systems which will minimize the impact on the utilities or 
even provide a positive impact which could be the case when load 
management is considered. There are three general stages to the 
analysis performed for the study: (1) data base development which 
includes the accumulation of weather data, reference building de- 
scriptions, and reference SHAC system definitions; (2) methodology 
development which is based on the study approach described earlier; 
and (3) requirements definition and impact analysis obtained by 
applying the methodology to the specific utility areas. At the present 
time the data base is essentially complete, the methodology has been 
defined in detail and results on the demand impact of various 
SHACOB systems are being generated. 


22197 (EPRI-ER—515-SR, pp 6.1-6.13) Individual load center: 
solar heating and cooling commercial project. Nathanson, D. (Arthur 
D. Little, Inc., Cambridge, MA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


A definition study is being performed for the Electric Power 
Research Institute (EPRI) to determine and design solar and load 
management experimental systems for commercial building and light 
industrial applications. These application areas will include multi- 
family buildings, various commercial structures and process heat 
requirements in industry. As part of this system definition study, 
preliminary design concepts will be established for an estimated five 
to ten commercial/industrial load centers in different regions of the 
country. 


22198 (EPRI-ER—S515-SR, pp 7.1-7.8) Solar heating and cooling 
computer program: extension and documentation. Nathanson, D. 
(Arthur D. Little, Inc., Cambridge, MA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


In the EPRI SHAC Residential Project (RP549-1) a comput- 
er program for simulating solar/load management systems was de- 
veloped which was compatible with the input data specification of 
two utilities participating in the project—the Public Service Compa- 
ny of New Mexico and the Long Island Lighting Company. The 
methodology was also tested for 14 additional utility participants, 
providing a diverse representation in geography, and total genera- 
tion capacity and generation mix, where each utility prepared specif- 
ic input data for its respective service area. The objective was to 
identify potential improvements to the methodology that would 
extend its usefulness and applicability to other utility service areas. 
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22199 (EPRI-ER—515-SR, pp 10.1-10.6) Phoenix House solar 
assisted optimized heat pump system evaluation. Jardine, D.M. 
(Kaman Sciences Corp., Colorado Springs, CO). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


This solar research and development project tested six heat- 
ing systems. The solar-assisted optimized heat proved to be the 
preferred system. Photographs, Project Organization, and Project 
Schedule are shown. (MHR) 


22200 (LA—-7569-MS) Instrumentation system for the Los 
Alamos National Security and Resources Study Center. Murray, H.S.; 
Trump, M.A. (Los Alamos Scientific Lab., NM (USA)). Dec 1978. 
Contract W-7405-ENG-36. 30p. Dep. NTIS, PC A03/MF AOI. 

The National Security and Resources Study Center, a 
modern, three-level building containing 5574 m? of temperature- 
controlled space and an integral solar energy heating and cooling 
system, is in operation at Los Alamos, New Mexico. This report 
describes the instrumentation system used to measure the energy 
production (solar energy system), consumption [heating, ventilating, 
and air conditioning system (HVAC)], and losses (building shell) in 
all the building’s operating modes. Included are descriptions of the 
sensors (temperature, mass flow, power, etc.), the data-acquisition 
system, and the data-reduction programs. 


22201 (LA-UR—78-2589) Solar heating results for the Nambe 
Community Center. Murray, H.S.; Hedstrom, J.C.; Balcomb, J.D. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 6p. (CONF-781102—2). Dep. NTIS, PC A02/MF AOI1. 

From Solar heating and cooling systems operational results 
conference; Colorado Springs, CO, USA (29 Nov 1978). 

The Nambe Community Center is a solar heated adobe com- 
munity building for the Nambe Indian Pueblo, located twenty miles 
north of Santa Fe, New Mexico. The 3000 ft? building makes use of 
several passive solar heating features. The active solar heating 
system is an air system using a 17 ton rock storage bed. The solar 
collector system consists of a 440 ft? vertical collector with a 1056 ft? 
reflector. The system also allows night evaporative cooling of the 
rock bed for summer cooling operation. The system became oper- 
ational during the 1977—78 heating season, and solar heating data 
are presented for operation of the system in the spring of 1978. A 
discussion of using the rock bed for summer cold storage is also 
given. 


22202 (LBL—6877, pp 28-32) Controller development and evalu- 
ation of control strategies for solar heating and cooling of buildings. 
Majteles, M.; Wahlig, M.; Lee, H. 1977. 

In Energy and Environment Division annual report 1977. 

This project has three main objectives: (1) the development of 
a relatively inexpensive electronic controller that will be capable of 
operating a solar heating and cooling system in a near-optimized 
manner; (2) use of this controller and the LBL experimental solar 
simulation facility to compare experimentally the value of alternative 
control algorithms under a variety of input meteorological condi- 
tions and output load demands; and (3) determination of the relative 
performances of this controller and more complex control systems. 
A prototype of the electronic controller was completed and found 
capable of carrying out the pre-programmed algorithms as anticipat- 
ed. The LBL experimental solar simulation facility is being upgraded 
to allow conduction of more precise and reproducible tests. While 
the facility is being improved, efforts continue to achieve heat 
balance accuracies adequate for controller performance evaluation. 


22203 (LBL—6877, pp 32-34) LBL Building 90 solar demonstra- 
tion project. Webster, T. 1977. 

In Energy and Environment Division annual report 1977. 

The demonstration solar space heating and water heating 
system for the LBL Building 90 is described. LBL Building 90 is a 
typical three-story office building with approximately 88,000 gross 
ft* of floor space which houses about 400 people. The design chosen 
is a 1250 ft* flat plate collector system with a 33% solar fraction. 
Calculated performance estimates and cost estimates are discussed. 
(WHK) 


22204 (LBL—6877, pp 35-38) Development of solar-driven am- 
monia-water absorption air conditioners and heat pumps. Dao, K.; 
Wolgast, R.; Wahlig, M. 1977. 
In Energy and Environment Division annual report 1977. 
The design and performance analysis of various configura- 
tions of solar air conditioners and solar-driven heat pumps operating 
on the absorption refrigeration cycle are discussed. (WHK) 


22205 (LBL—6877, pp 45-48) FEA/HUD/ERDA regional solar 
energy retrofit of low and moderate cost homes. Webster, T. 1977. 
In Energy and Environment Division annual report 1977. 
Two demonstration projects for retrofitting houses with solar 
space heating and solar water heat systems are briefly described. The 
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houses were located in Sacramento and Las Vegas. Some of the 
problems that arose during construction are outlined. (WHK) 


22206 (LBL—6877, pp 49-50) Solar demonstration 
technical review and project monitoring. Salter, F.; Webster, T. 1977. 

In Energy and Environment Division annual report 1977. 

Operations of the Solar Applications Group at LBL in pro- 
viding technical consulting and management services in support of 
the DOE San Francisco Operations Office's overall management of 
16 commercial building solar demonstration projects and 7 hotel/ 
motel hot water solar projects located throughout the Western 
States are briefly described. (WHK) 


22207 (LBL—6877, pp 50-52) Support activities for DOE Solar 
Heating and Cooling Research and Development Program. Wahlig, 
M.; Martin, M.; Kammerud, R. 1977. 

In Energy and Environment Division annual report 1977. 

This project consists of technical supporting activities for the 
Solar Heating and Cooling Research and Development Branch of 
the DOE Office of Solar Applications. These activities include: (a) 
peer review of unsolicited proposals; (b) technical evaluation of 
projects performed by other contractors, including site visits and 
review of progress reports; (c) preparation and evaluation of Pro- 
gram Research and Development Announcement (PRDA) and Re- 
quest for Proposal (RFP) solicitations; (d) program planning, re- 
views, and summations; and (e) interlaboratory coordination of these 
activities. The LBL effort has been primarily in these areas of 
controls for solar heating and cooling systems and passive cooling, 
and secondarily in other solar areas in which LBL has a measure of 
expertise as a result of ongoing R and D projects (namely, absorp- 
tion cooling, systems studies, and non-engineering aspects). Recent 
activities are discussed. 


22208 (LBL—7829) Transparent heat mirrors for passive solar 
heating applications. Selkowitz, S. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1978. Contract W-7405- 
ENG-48. 26p. (CONF-780337—8; EEB-W—78-03). Dep. NTIS, PC 
A03/MF AOl1. 

From 2. national passive solar conference; Philadelphia, PA, 
USA (15 Mar 1978). 

Recent progress in the development of transparent heat 
mirror coatings for energy-efficient windows and passive solar appli- 
cations is reviewed. It appears that cost-efficient coatings promising 
savings of 25 to 75%, depending upon application, may be available 
to window manufacturers and homeowners in the next one to three 
years. Performance, applications, and limitations are discussed. 


22209 (LBL—7886) Determination of energy savings for passive 
solar buildings. Andersson, B.; Kammerud, R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Contract W- 
7405-ENG-48. 45p. Dep. NTIS, PC A03/MF AO1. 

As part of a larger effort to define a series of performance 
indices for passive buildings, this report presents a method for 
calculating the energy saved by any specific passive design. The 
energy use of a passive building is measured. A conventional build- 
ing counterpart to the passive structure is defined and its energy use 
is modeled by computer. The results for the conventional building 
are adjusted, using a correction factor obtained for a building which 
can be both measured and computer-modeled. Such a building is 
obtained by crippling the passive components of the passive solar 
building so that the crippled building can be modeled as well as 
measured. The crippled building provides a method of calibrating 
building measurements to building simulations. The procedure is 
illustrated. The success and limitations of the methods are discussed. 
Two applications are described in the Appendix. 


22210 (LBL—8308) Experimental test facility for evaluation of 
solar control strategies. Majteles, M.; Lee, H.; Wahlig, M.; Warren, 
M. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 15 
Aug 1978. Contract W-7405-ENG-48. 1lp. (CONF-7805126—5). 
Dep. NTIS, PC A02/MF A0O1. 

From Workshop on the control of solar energy; Hyannis, 
MA, USA (23 May 1978). 

An experimental solar heating and cooling system has been 
constructed at LBL. It was designed to serve as a test system to 
check out the operation of an LBL-developed solar controller that 
looked promising in terms of its commercialization potential. Im- 
provements were made in the experimental heating and cooling 
system to enable quantitative determination of the auxiliary energy 
savings made possible by using this type of controller. These im- 
provements consisted of installation and calibration of accurate 
instrumentation, data acquisition capabilities, and development of 
simulated input and output devices that would allow repeated ex- 
= using the same running conditions. In addition, the possi- 

ilities of further development of the heating and cooling system into 
an experimental test facility for a wide range of solar control 
strategies have been investigated. 
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22211 (LBL—8381) Electronic controller development and evalu- 
ation of control strategies. Wahlig, M.; Warren, M. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Contract W- 
7405-ENG-48. Sp. (CONF-780983—6). Dep. NTIS, PC A02/MF 
AOl. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The major activities during FY 1978 involved improvements 
of the experimental test facility. The facility is being equipped with 
simulators for the heat from solar collectors and for the building 
load, driven by the same input meteorological data. Instrumentation 
has been added to the facility, and heat balance tests using solar 
collector and simulator heat input have been carried out. In addition, 
heat loss experiments have been conducted without any heat input or 
load. The TRNSYS computer program was employed to predict 
system performance and the results were compared with experimen- 
tal measurements. 


22212 (LBL—8405) Conceptual design of an advanced absorption 
cycle: the double-effect regenerative absorption refrigeration cycle. 
Dao, K. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1978. Contract W-7405-ENG-48. 55p. Dep. NTIS, PC 
A04/MF AOl1. 

An advanced absorption refrigeration cycle was proposed as 
a heat-activated refrigeration system. Referred to as the double- 
effect regenerative absorption cycle of cycle 2R, it improves the 
performance of the conventional single-effect absorption cycle at 
high heat source temperatures. The performance of cycle 2R contin- 
ually improves as input temperatures rise, in contrast to the conven- 
tional double-effect absorption cycle that has a sharp cut-off tem- 
perature below which it ceases to operate. Cycle 2R operates with 
two subcycles, the first-effect and the second-effect subcycles. 


22213 (NBSIR—78-1143A) Plan for the development and imple- 
mentation of standards for solar heating and cooling applications. 
Waksman, D.; Pielert, J.H.; Dikkers, R.D.; Streed, E.R.; Niessing, 
W.J. (National Bureau of Standards, Washington, DC (USA). 
Center for Building Technology). Jun 1978. Contract EA-77-A-01- 
6010-032. 59p. (PB—283237). Dep. NTIS, PC A04/MF AO1. 

The plan, concerning the need, implementation, and general 
scope of standards which may be required for solar heating and 
cooling applications, has been updated to reflect the progress made 
in the development of these standards. Overviews of the building 
regulatory system in the United States are given along with a listing 
of the various standards which will be required for the various solar 
systems, subsystems, components, and materials. These include Test 
Method Standards, Recommended Practice Standards, and Specifi- 
cation Standards. Activities relative to standards implementation 
include laboratory accreditation and certification. A list of training 
activities and manuals of accepted practice is presented. The devel- 
opment of standards for solar applications by the Federal Govern- 
ment are outlined, as well as the potential interface and utilization of 
the existing consensus standards generating organizations. 


22214 (NP—23186, pp 4p, Paper 8) Solar space conditioning. 
Heinemann, K. (Alten Associates, Inc., Mountain View, CA). 1977. 
In SOLARCON 77: seminar. 
Solar space heating and solar air conditioning by absorption 
chilling are discussed briefly. (A solar space conditioning system is 
shown.) (MHR) 


22215 (NP—23186, pp 4p, Paper 12) Evolution of standards. 
Buffalow, H. Jr. (Buffalow’s Inc., Mountain View, CA). 1977. 

In SOLARCON 77: seminar. 

The Sheet Metal and Air Conditioning Contractors National 
Association’s work in developing installation standards is traced 
chronologically from air conditioning to energy conservation to 
solar systems. (MHR) 


22216 (NP—23510) Preliminary comparison study of four solar 
space heating systems. Calthorpe, P.; Wilcox, B.; Stauffer, D. (Berke- 
ley Solar Group, CA (USA); Farallones Inst., Occidental, CA 
(USA)). Jun 1975. 86p. California Energy Commission, Sacramento, 
CA. 


Temperature and insolation data were collected from four test 
units, each with a differing solar space heating system, during the 
month of March 1977. Each system - south glass, roof pond, flat 
plate thermosiphon and greenhouse - is described qualitatively and 
quantitatively. A typical day's performance is analyzed on an hourly 
basis with respect to the individual collector, storage, charging and 
discharging mechanisms. Hourly thermal performance for a six-day 
period is shown and discussed. A rock bed storage under radiant slab 
is examined and modeled, and modifications are suggested. Com- 
parative performances of the test units over a two-week period in 
March are examined with respect to daily low and high space 
temperature. The comparative collector efficiency of each system is 
calculated and discussed. 
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22217 (PB—281425) Solar energy conservation for Illinois green- 
houses. Miller, S.K.; Pogany, D.Z. (Amcon, Inc., Carbondale, IL 
(USA)). May 1978. 37p. NTIS PC A03/MF AOl. 

This study was undertaken to explore ways to reduce energy 
consumption in commercial greenhouses in the State of Illinois. It 
concentrated on steps which could be taken immediately, making use 
of commonly available materials and technology. 


22218 (SIB-D—13-1978) Swedish Solar Energy Projects, 1978. 
Bergqvist, B.; Holmberg, J.G. (Swedish Council for Building Re- 
search, Stockholm). 1978. 159p. Dep. NTIS (US Sales Only), PC 
A08/MF AO1. 

Swedish authorities, researchers, and industries are becoming 
increasingly interested in solar heating systems. A majority of Swed- 
ish research institutes have worked out R and D programs for solar 
energy and industry is beginning to invest in solar energy projects. 
As solar heating systems involve new technical solutions (mostly 
based on known facts) and energy production is of great economical 
and political importance, the Swedish Council for Building Research 
(BFR) now publishes this report on Swedish solar energy projects. 
The aim is to provide those working in the solar energy field with a 
brief presentation of every known project in order to facilitate the 
exchange of ideas and results and to avoid duplication. The report 
should also reflect what is going on in Sweden in the field right now. 
For the future BFR intends to present solar energy projects accord- 
ing to IEA standard. This report presents 99 separate solar energy 
projects divided into: 37 projects on buildings with solar heating 
systems, 9 projects on outdoor swimming pools with solar heating 
systems, 6 projects on solar heating systems with seasonal storage, 7 
research projects cn the prerequisites for solar heating in Sweden, 33 
research projects on the prerequisites for systems, methods, and 
components, 7 solar electricity projects. The report also includes 
presentations of 17 different solar collectors which are available in 
Sweden. A brief presentation of governmental organizations for R 
and D support in the Swedish solar energy field is given at the end 
of the report. 


22219 (SOLAR/0009—78/10) National Solar Data Network. 
Murphy, L.J. (International Business Machines Corp., Huntsville, 
AL (USA)). Jul 1978. Contract EG-77-C-01-4049. 9p. Dep. NTIS, 
PC A02/MF AOl. 

As part of the National Solar Heating and Cooling Demon- 
stration Program, the daily operation of solar energy systems located 
throughout the country is being monitored. A systematic approach 
has been taken for the development of instrumentation requirements, 
performance evaluation techniques, collection procedures, and anal- 
ysis methods. The program to establish a large body of data on the 
performance of diverse solar energy systems has been implemented 
using a systems approach in which all steps from site study to report 
— have been formalized and centrally controlled. As instal- 
ations are completed and an ever-expanding accumulation of data 
becomes available, the National Solar Data Network will be a 
resource for establishing the direction to be taken by the nation in 
the energy field. 


22220 (SOLAR/0012—78/29) Effects of air damper leaks on 
solar energy system performance. (International Business Machines 
Corp., Huntsville, AL (USA)). 15 Sep 1978. Contract EG-77-C-01- 
4049. 39p. Dep. NTIS, PC A03/MF AO1. 

The performance of several instrumented solar energy dem- 
onstration systems which use air as the energy transport medium has 
been analyzed as part of the National Solar Data Program. Air 
dampers in all systems have been found to leak from 12 to 40 percent 
of full flow. The investigation into the causes of the leaks is de- 
scribed. An analysis of the potential impact of these leaks on solar 
energy system performance is presented. Conclusions based on the 
results of the analysis are given. In the analysis, the impact on system 
performance was found to be potentially significant. Therefore a set 
of preventive measures regarding air damper leaks is given. The 
detailed results of the analysis are given in Appendix A. As back- 
ground for much of the discussion in this report, some basic informa- 
tion on air dampers is given in Appendix B. 


22221 (SOLAR/2002—78/50) Solar Project Description. 
Radian Corporation Office Building, Austin, Texas. (International 
Business Machines Corp., Huntsville, AL (USA)). 2 May 1978. 
Contract EG-77-C-01-4049;EG-77-C-C-01-2522. 45p. Dep. NTIS, 
PC A03/MF AOl. 

The system utilizes 36 Northrup concentrating collectors 
which provide an effective aperature area of 350 square feet. The 
collectors are ganged in two banks on the flat roof of the building. 
An aluminum angle support structure tilts the collectors toward the 
south and the collectors track the sun from east to west through the 
day. A tracking mechanism is provided for each of the two banks of 
collectors. The collectors in each bank are connected in parallel with 
hoses and clamps to the copper manifolds. A water/glycol mixture is 
pumped from the collectors to a counter flow heat exchanger 
between the collectors and the storage tank. The 1500 gallon insulat- 
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ed, fiberglass storage tank is located above ground on a concrete pad 
near the building. The cooling equipment for the system is an Arkla 
3-ton packaged absorption air-cooler located on the second floor of 
the building and a cooling tower on the roof. The solar system has 
been fully instrumented for data acquisition and is included in the 
National Solar Data Network. 


22222 (SOLAR/2002—78/60) Solar Project Cost Report. 
Radian Corporation Office Building, Austin, Texas. (International 
Business Machines Corp., Huntsville, AL (USA)). 2 May 1978. 
Contract W-31-109-ENG-38;ENG-77-C-01-4049. 39p. Dep. NTIS, 
PC A03/MF AO1. 

This report provides detailed cost information for the Radian 
Corporation heating and cooling project located in Austin, Texas. 
The system utilizes 36 Northrup concentrating collectors which 
provide an effective aperature area of 350 square feet. The collectors 
are ganged in two banks on the flat roof of the building. An 
aluminum angle support structure tilts the collectors toward the 
south and the collectors track the sun from east to west through the 
day. A tracking mechanism is provided for each of the two banks of 
collectors. The 1500 gallon insulated, fiberglass storage tank is 
located above ground on a concrete pad near the building. The 
construction costs of this solar heating and cooling project are 
presented. Category costs are listed by materials, owner direct labor, 
and subcontract costs. The subcontract costs include both materials, 
labor, overhead and profit costs for mechanical and electrical sub- 
contractors. 


22223 (SOLAR/2003—78/50) Solar Project Description. Scat- 
tergood School Recreation Center, West Branch, Iowa. (International 
Business Machines Corp., Huntsville, AL (USA)). 26 May 1978. 
Contract EG-77-C-01-4049;EG-77-C-01-2522. 44p. Dep. NTIS, PC 
A03/MF AOl1. 

A brief summary is given of the Scattergood School, Recrea- 
tion Center Solar installation. The 4-tier collector array, tilted at 50° 
consists of 128 double glazed collectors that use air as the heat 
transfer fluid. The array is attached to the southward facing gymna- 
sium wall on a partial A-frame structure. The area between the 
collector array and the gymnasium wall, which is enclosed and 
unconditioned, houses the storage tank, air handling equipment, 
ductwork, and other solar system components. The storage tank is a 
partially buried 65 ton pebble bed tank. It is insulated with 2 inches 
of fiberglass. The pebbles are washed river gravel, 1 to 3 inches in 


diameter. Domestic hot water is er by a cross-flow heat 
exchanger located in the warm air Supply duct and is stored in two 


120 gallon, glass-lined, storage tanks. e solar energy system has 
been operational since May 1977. It has been fully instrumented for 
performance evaluation and integrated into the National Solar Data 
Network. 


22224 (SOLAR/2003—78/60) Solar Project Cost Report. Scat- 
tergood School Recreation Center, West Branch, Iowa. (International 
Business Machines Corp., Huntsville, AL (USA)). 26 May 1978. 
Contract W-31-109-ENG-38;EG-77-C-01-4049. 35p. Dep. NTIS, PC 
A03/MF AO1. 

The solar energy system heats approximately 8,000 ft? of 
recreational (gymnasium) floor space in this one story, metal build- 
ing. The system utilizes a collector array of 128 modules of Solaron 
Corporation air heating, flat plate collectors providing 3496 sq. ft. of 
area. The planar collector array is supported by a steel frame 
structure, with the collectors being mounted on 3/4” plywood. 
Energy storage is provided by 1,250 ft* of nominally one to three 
inch diameter rocks. Service water storage is provided by two 120 
gallon glass-lined storage tanks. The construction costs of this solar 
heating project are presented. Category costs are listed by materials, 
direct labor and subcontract costs. The subcontract costs include 
materials, labor, overhead and profit for mechanical and electrical 
subcontractors only. 


22225 (SOLAR/2011—78/50) Solar Project Description. Terrell 

E. Moseley Office Building, Lynchburg, Virginia. (International Busi- 

ness Machines Corp., Huntsville, AL (USA)). 17 May 1977. Con- 

bony EG-77-C-01-4049;EG-77-C-01-2522. 48p. Dep. NTIS, PC A03/ 
AOl. 

A brief summary is given of the Terrell E. Moseley, Inc. 
Office Building solar installation. The solar energy system for a one 
story office building in Lynchburg, Virginia, preheats domestic hot 
water and heats 1780 square feet of occupied space. The 400 square 
foot collector array was fabricated in a single bank on the roof of the 
adjoining warehouse to the solar-conditioned offices. The aluminum 
absorber plate, painted flat back, is mechanically fastened to a 
manifolded copper tubing. A thermal mastic is used to improve heat 
transfer properties between the absorber plate and the tubing. A 
single glazing of tempered glass covers the absorber plate. The 
collector back is insulated with a 4 inch thick fiberglass batt. The 
collector array is mounted on a wooden framing. A steel angle and 
pipe structure supports the collector array at a 50° tilt to the 
horizontal. A 2000 gallon steel storage tank, covered with fiberglass 
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insulation, is located in the warehouse adjoining the solar-condition- 
ed offices. It has been fully instrumented for performance evaluation 
since September 1977 and integrated into the National Solar Data 
Network. 


22226 (SOLAR/2011—78/60) Solar Project Cost Report. Ter- 
rell E. Moseley Office Building, Lynchburg, Virginia. (International 
Business Machines Corp., Huntsville, AL (USA)). 17 May 1978. 
Contract W-31-109-ENG-38;EG-77-C-01-4049. 35p. Dep. NTIS, PC 
A03/MF AO1. 

The solar energy system heats and supplies service hot water 
for approximately 1780 ft? of office space in a heating contractors 
office/warehouse building. The system was retrofit. The 400 ft? of 
collectors were installed in a single bank on the roof of the ware- 
house adjacent to the solar-conditioned offices. For heating, water 
from the 2000 gallon storage tank is pumped to a heating coil and/or 
a York water source heat pump depending on the water tempera- 
ture. The construction costs of this solar heating project are present- 
ed. Category costs are listed by materials, direct labor, and subcon- 
tract costs. The subcontract costs include both materials, labor, 
overhead and profit for mechanical and electrical subcontractors. 


22227 (SOLAR/2015—78/50) Solar Project Description. Kal- 
wall Corporation Warehouse, Manchester, New Hampshire. (Interna- 
tional Business Machines Corp., Huntsville, AL (USA)). 31 May 
1978. Contract EG-77-C-01-4049;EG-77-C-01-2522. 34p. Dep. NTIS, 
PC A03/MF AO. 

A brief summary is given of the Kalwall Corporation's solar 
heated warehouse demonstration project. The direct gain passive 
solar system was retrofitted to a 10,000 square foot warehouse 
section in Manchester, New Hampshire. The design used 1750 
square feet of Kalwall Corporation's Sunwall Solar Window as the 
south wall collector aperture. The warehouse’s concrete slab floor 
and inventories provide thermal storage. Five 24-inch, thermostati- 
cally controlled fans are used for heat circulation. Auxiliary heat is 
provided by two space heaters supplied by hot water from an oil- 
fired boiler. The solar system has been fully instrumented for data 
acquisition and is included in the National Solar Data Network. 


22228 (SOLAR/2015—78/60) Solar Project Cost Report. Kal- 
wall Corporation warehouse, Manchester, New Hampshire. (Interna- 
tional Business Machines Corp., Huntsville, AL (USA)). 31 May 
1978. Contract W-31-109-ENG-38;EG-77-C-01-4049. 29p. Dep. 
NTIS, PC A03/MF AO1. 

The direct gain passive solar system was retrofitted to a 
10,000 square foot warehouse section in Manchester, New Hamp- 
shire. The design used 1,750 square feet of Kalwall Corporation 
Sunwall Solar Window as the south wall collector aperture. The 
warehouse concrete slab floor and inventory provide thermal energy 
storage. Five 24 inch, thermostatically controlled fans are used for 
warm air circulation. Auxiliary space heating is provided by two hot 
water fan coil units. The construction costs of this solar heating 
project are presented. Category costs are listed by materials, labor, 
and subcontract costs. The subcontract costs include both materials, 
labor overhead and profit for mechanical and electrical subcontrac- 
tors. 


22229 (TID—28940) Solar heating and cooling systems studies. 
Fifth monthly technical status report, September 1—September 30, 
1978. (Science Applications, Inc., McLean, VA (USA)). 1978. Con- 
tract EM-78-C-04-4261. 55p. Dep. NTIS, PC A04/MF AO1. 

This annual report mainly consists of the following appendi- 
ces: (1) cover letter and draft of subtask one, (2) task planning for 
solar heat pump systems study, (3) task planning form bor compari- 
sons of absorption and Rankine solar cooling systems, (4) obtain and 
access computer codes, (5) agenda and material prepared for DOE 
contractor review meeting, (6) the computer use plan, (7) description 
of the WINPO program, and (8) utility retrofit program and energy 
extension service. (MOW) 


22230 Dwellings equipped with a room-heating device and hot 
water feeder based on solar heat. Koizumi, H.; Kawada, Y.; Fujimura, 
S. (to Tokyo Shibaura Electric Co., Ltd.). US Patent 4,135,491. 23 
Jan 1979. Priority date 26 Dec 1975, Japan. 6p. 

A dwelling includes a hot air type solar heat collector for 
heating rooms and a hot water type solar heat collector for supply- 
ing hot water. The former is fitted in that portion of the roofing 
which is positioned above the dwelling body, while the latter is 
provided in that portion of the roofing which extends outward over 
the outer wall of the dwelling body. 


22231 Solar heating system. Thomason, H.E.; Thomason, H.J.L. 
Jr. US Patent 4,134,544. 16 Jan 1979. Filed date 9 Aug 1977. 6p. 

Solar energy warms liquid in a storage container. To warm a 
home or other structure or apparatus, a pump circulates liquid 
through radiators or other heat exchangers from storage when 
stored solar heat is adequate, and from a furnace when auxiliary heat 
is needed. Thus, the radiators are always either warm or hot, during 
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cold weather when heat is needed. They are never cold, as with 
intermittent operation of conventional hot water heating systems. 
And, by using warm solar-heated water most of the time, a good 
percentage of the heat comes from free solar heat, thus saving 
expensive fuel. Expensive heat exchangers are not needed in the heat 
storage container. Conversion from existing conventional hot water 
heat to solar heat is made simple and inexpensive. 


22232 Solar heating system component and control therefor. 
Bottum, E.W. US Patent 4,130,110. 19 Dec 1978. Filed date 20 Jun 
1977. 6p. 

The solar heating system component combines a surge tank 
for a closed solar heat collecting system along with heat exchange 
means for transferring heat from the primary fluid in the solar heat 
collecting system to secondary fluid flowing in a secondary circuit 
which is used for a purpose such as to supply warm water, space 
heating or cooling, and the like. A control device is provided to 
cause slower movement of the primary fluid in heat exchange with 
the secondary fluid when the temperature differential therebetween 
is low and to increase the rate of said flow when the temperature 
differential increases. 


22233 Solar heating and cooling system. Adcock, T.P. US Patent 
4,129,177. 12 Dec 1978. Filed date 6 Jun 1977. 14p. 

An integrated, completely automatic solar heating and cool- 
ing system for buildings is disclosed. The system includes a first and 
a second interconnectable cooling/heating subsystem each of which 
includes a group of solar heat collecting panels, a heat storage 
reservoir, and a piping network for transferring the heat exchange 
media, preferably water, therebetween. A third subsystem transfers 
the media from one or both of the reservoirs to a heat exchanger 
which transfers heat to or from the building's heating and cooling 
distribution system. Cooling for the building is accomplished by 
using a fourth subsystem to chill the media in the first subsystem. In 
the cooling mode, the solar panels of the first subsystem are covered 
and used as a heat exchanger, and the second subsystem, isolated 
from the first heating subsystem, is used to heat the building's hot 
water system and to provide building heat if required. 


22234 Solar air flow controller and system. Kent, T.B. (to Solar 
Control Corp.). US Patent 4,129,116. 12 Dec 1978. Filed date 22 Oct 
1976. 8p. 


An installation for utilizing solar energy for heating air and 
delivering heated air to a building or the like includes a solar heat 
collector, a heat storage unit, a blower for producing the desired air 
flow and ducting connecting the components to permit operation in 
various modes. A unitary controller is provided in the form of an 
enclosure containing a blower and having three air flow ports. 
Ducting extends between the first port and the collector, between 
the second port and the heat storage unit, between the third port and 
the building, and between the building, heat storage unit, and collec- 
tor. Flow control and directing means unitized within the enclosure 
establish three different air transport loops through the blower for 
three different heat transfer modes. A first loop connects the blower, 
storage unit and collector to deliver heat from the collector to the 
storage unit. A second loop connects the blower, building and 
collector to deliver heat from the collector to the building. A third 
loop connects the blower, building and storage unit to deliver heat 
from the storage unit to the building. The flow control devices and 
actuators are all located in unitary fashion at the enclosure for 
simplicity, convenience and reliability. 


22235 Solar heat augmented heating system and temperature 
responsive gable vent. Briscoe, H.H. US Patent 4,125,222. 14 Nov 
1978. Filed date 20 Dec 1976. 8p. 

A solar heat augmented heating system is disclosed in which a 
solar heat chamber located in an attic is employed selectively to 
supply heat to the heating system which heats the occupant space, 
thereby to decrease the load on the conventional heating system. 
This system is integrated with an improved form of automatically 
controlled gable vent. 


22236 Universal differential thermostat for solar heating system. 
Nurnberg, R.K. (to Robertshaw Controls Co.). US Patent 4,125,107. 
14 Nov 1978. Filed date 11 Nov 1976. 16p. 

A thermostat or controller for controlling water circulation in 
a solar heating system is disclosed as including a resistant bridge 
circuit with a solar panel temperature responsive resistance and a 
storage tank temperature responsive resistance in opposite arms 
joined at one power input node with a differential comparator 
connected across the sensing nodes of the bridge. There are also 
disclosed optional features including additional fixed resistance di- 
vider circuits together with respective additional comparators sens- 
ing low-limit solar panel temperatures and/or high-limit storage tank 
temperatures for turning on or off the circulation pump, and/or for 
running cool water into the storage tank. In still another disclosed 
feature a sun switch produces periodic operation of the circulation 
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pump to cause a sensor in the outlet of the solar panel to produce a 
true reading of solar panel temperature. 


22237 Solar heat collecting, storing and utilizing apparatus. 
Murray, O.L.; Kriegesmann, E.P. (to Barry-Wehmiller Co.). US 
Patent 4,124, 018. 7 Nov 1978. Filed date 14 Oct 1976. 6p. 

Solar heat collecting, storing and utilizing apparatus is dis- 
closed which comprises a solar collector and a thermal capacitor in 
which the capacitor provides a means of dense storage of solar heat, 
at a temperature level within the selected range capable of being 
commercially or domestically utilized, and heat transfer means con- 
nected to the collector and capacitor and incorporating means for 
transferring the solar heat or the stored heat to a heat using device 
or process requiring heat. 


22238 Building with passive solar energy conditioning. Eckels, 
R.E. US Patent 4,119,084. 10 Oct 1978. Filed date 11 May 1977. 6p. 

A structure or building with a solar energy collecting system 
in an upright wall, arranged to face the Sun, has a heat storage unit 
adjacent the wall for storing heat absorbed by the collecting system 
in sunlight, and for releasing the heat to the interior of the building 
in the absence of sunlight during those seasons requiring additional 
heat for the building, and a solar heat collector system for the 
building is arranged to provide a chimney effect for circulating air 
through the structure during seasons when heating of the structure is 
not desired. 


22239 Solar heating (cooling) system. Thomason, H.E. US 
Patent 4,102,327. 25 Jul 1978. Filed date 18 Sep 1973. 8p. 

For solar heating (with cooperating cooling) both simplifica- 
tion and automatic control are needed. In the present invention solar 
heating and air conditioning apparatus is improved in various ways. 
For example, the furnace for auxiliary heat is eliminated. Operation 
of the solar heat collecting apparatus may be made automatic or 
manual selective collection of solar heat may be obtained, for cold or 
cool weather conditions. A solar heat collector coating is provided 
that is changeable in absorption characteristics, so as to collect more 
heat when operating in winter and to reject heat when not operating 
during hot summer weather. An improved heat collector trough is 
provided for the solar heat collector. 


22240 Use of heat pumps with solar collectors for domestic space 
heating in the united kingdom. Gillett, W.B. (Univ Coll, Cardiff, 
Wales). Appl. Energy; 4: No. 3, 187-197(Jul 1978). 

The performance of air-to-air heat pumps is discussed and it is 
shown that the machines which are commercially available in the 
United Kingdom have higher running costs when used for domestic 
space heating than gas or coal fires. It is technically feasible to 
improve the performance of a heat pump by supplying solar energy 
as a low temperature heat source, but a method developed for 
evaluating the financial advantage of such a scheme showed it to be 
unattractive. It is recommended that more effort should be made to 
improve the coefficient of performance of air source heat pumps for 
domestic space heating in the United Kingdom. 


22241 Method and apparatus for collecting, storing and transmit- 
ting solar heat. Keyes, J.H. (to International Solarthermics Corp.). 
US Patent 4,088,266. 9 May 1978. Filed date 24 Jun 1976. 16p. 

A self-contained apparatus for collecting, storing and trans- 
mitting solar heat includes an elongated rectangular insulated hous- 
ing in which a quantity of heat retaining material is confined and a 
collector on the horizontal and vertical faces of the housing which 
has only one layer of glass for each face through which solar heat 
may pass and be collected upon a heat-collecting surface. A condi- 
tioning pump is provided within the apparatus to circulate condition- 
ing air through both the collector and the heat retaining material 
within the housing so that heat is transferred from the collector to 
the heat retaining material. Specially designed and positioned ducts 
connect the collector to the interior of the housing in a manner such 
that air interchange between the collector and the interior of the 
housing is prevented except during operation of the conditioning 
pump. Both the collector and the interior of the housing are pro- 
vided with appropriately positioned baffles to expose the condition- 
ing air to all of the heat retaining material. Utility pump means are 
also provided in the apparatus for withdrawing heat from the heat 
retaining material and circulating it through a remote building 
structure. 


22242 Free heat for every house. Solar heating is not a utopia. 
Goehringer, P. Haus Tech.; 9: No. 3, 28-30(1978). (In German). 

A general survey of the economic and technical status of 
solar technology is given. Estimates on investment costs and possible 
savings in heating fuel oil are given for the fields of water heating, 
swimming pool heating, and the solar heating of buildings. After 
some remarks on the design of the systems, collectors, storage tank, 
and boiler, technical trends in the field of collectors are discussed in 
some more detail. In view of the existing building regulations, the 
author sees a trend towards frameless collectors with dull covers. 
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Finally, the importance of low-temperature systems for space heat- 
ing is stressed. 


22243 Solar wall performance. Cash, J. (Coll of Technol, 
Dublin, Irel). Int. J. Energy Res.; 2: No. 3, 229-245(1978). 

The basic solar wall consists of an opaque inner leaf and a 
transparent outer leaf. According to one-dimensional heat transfer 
theory the thermal behavior of the wall can be described using a 
wall thermal transmittance, a solar gain factor and an environmental 
temperature. Tests on small units at Bolton Street, Dublin during the 
period 3-13 April 1976 support the theory. As well as test results, 
this paper includes radiation measurements made during the period. 


22244 Large scale northern climate solar garden. Maes, R.E. 
(Environmental Research Institute of Michigan, Ann Arbor). pp 10- 
16 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A large scale northern climate solar garden was designed and 
constructed that maintained a frostfree growing environment 
throughout a sub-zero Michigan winter. The solar garden incorpo- 
rates a pivoted-reflecting-insulating curtain, within an A-frame struc- 
ture, that gives light gain during the day and transforms into an 
insulated ceiling at night. This in conjunction with well insulated 
footings provides conditions adequate for winter growth with no 
additional heat. A thermal model is developed and data from two 
winter growing seasons is presented. Solar gain calculations for a 
reflecting north wall are given and other applications of the pivoted- 
reflector-insulator concept are described. Low energy solar gardens 
can have a positive impact on snow belt state economics and reduce 
consumption of imported fossil fuels. 


22245 Solar greenbed for agricultural applications. Horak, P. 
(Fermi National Accelerator Lab., Batavia, Il). pp 22-24 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A solar energy system that was originated to maximize collec- 
tion of solar insolation in such a way as to reduce ambient green- 
house heating while increasing plant propogation within the con- 
straints of limited project funds is described. A patent has been filed 
for this system by the author. 


22246 Can you do it in the city: architectural aspects of solar 
energy use in an urban setting. Dieckmann, L.E. (The Hawkweed 
Group, Ltd., Chicago, IL). pp 101-104 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

While the architectural implications of low temperature solar 
technologies for low density residential development are well under- 
stood, the full potential of solar energy use will not be attained 
without application to redevelopment within existing urban settings. 
This study uses standard architectural and planning techniques to 
investigate the implications of solar energy collection, rights to solar 
assess and climate-oriented planning in a typical urban residential 
redevelopment. It is found that required densities influence site plan, 
building height and form, but that solar space heating is still feasible, 
using both flat plate collectors and direct gain. 


22247 Realistic sizing of residential solar heating and cooling 
systems. Ward, D.S. (Colorado State Univ., Fort Collins). pp 105- 
112 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The accuracy of technical and economic sizing methods for 
solar heating and cooling systems in specific installations is demon- 
strated to be strongly dependent upon the accuracy of the input data. 
Variations in the solar radiation data due to the inherent errors in 
previous solar measurements, and the difficulty in calculating heat- 
ing and cooling loads to a desired level of accuracy, is shown to 
result in calculated fractions of the load, f, of values with 10 to 15% 
errors. For specific installations where the heating load is calculated 
(and not measured expermentally), the fraction of the load carried by 
solar can therefore be calculated to only one signigicant figure. 
Similarly, the inability to accurately predict inflation rates and 
certain other costs of the life-cycle of a solar system in addition to 
errors in the calculated heating load and fraction of the load, f, can 
be shown to reduce the accuracy of economic costs of a solar system 
to values of +- 25%. 
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22248 GFL method for designing solar energy space heating and 
domestic hot water systems. Lameiro, G.F.; Bendt, P. (Solar Energy 
Research Inst., Golden, CO). pp 113-119 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The development and utilization of the GFL sizing procedure 
for designing solar energy space and domestic hot water heating 
systems are described. It can be used for both air and liquid solar 
energy collectors. The principal advantage to the GFL method is its 
ease and simplicity of use. This method requires only the evaluation 
of several simple algebraic equations. Hence, neither computers nor 
programmable calculators are required. A typical design example 
requires about five minutes to compute by hand or less than one- 
tenth of a second by computer. The GFL method was validated by 
making over 1,500 side-by-side comparisons with different collector 
types (air and liquid), different collector design parameters, in differ- 
ent locations (151 U.S. locations), and for fractions of solar input 
from 0 to 90% of the total required. 


22249 Validation of solar systems simulation programs. Winn, 
C.B. (Colorado State Univ., Fort Collins); Parkinson, B.W.; Duong, 
N. pp 120-124 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A methodology that has been developed for the validation of 
solar system simulation programs such as TRNSYS, SIMSHAC, 
SOLCOST, and FCHART is presented. Also presented are results 
obtained from validation studies of the above-mentioned programs. 
The validation procedures presented represent a systematic and 
objective approach and are based on clustering and statistical analy- 
ses of the residuals that are formed from the difference between 
simulation and observed results. Examples illustrating why the statis- 
tical analysis of the residuals is a more reliable test of program 
validity than an examination of plots of simulated and experimental 
results for a period such as a week are given. 


22250 System performance predictions for solar heating and cool- 
ing using stochastic weather models. Anand, D.K.; Abarcar, R.B.; 
Venkateswaran, S.R.; Allen, R.W. (Univ. of Maryland, College 
Park). pp 125-130 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A solar powered heating and cooling system with storage as 
well as automatic controls and time dependent load is simulated 
using both real and stochastic weather as input. The stochastic 
weather is generated using a probabilistic model of insolation and 
dry-bulb temperature which was constructed from five years of real 
weather history for several regions. The stochastic constants, with 
their attendant joint probability matrices represents data which are 
considerably less than hour by hour insolation and temperature data 
needed for long-term system performance predictions. The system 
performance is predicted for the real and stochastic cases. The 
system performance indices show that system simulation using sto- 
chastic weather gives results which are comparable to real weather 
simulation while at the same time using considerably less data. 
Stochastic predictions are also sufficiently accurate for use in system 
sizing. 


22251 Finite difference computer evaluation of a passive/hybrid 
solar heated house. Pedreyra, D. pp 131-141 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A finite difference computer program is used to predict 
performance of a passive/hybrid solar heated house. The program 
performs an hour-by-hour simulation using weather data the 
National Climate Center and subroutines that generate shading, solar 
insolation and forced convection on all external and transparent 
surfaces. Thirteen nodes with thermal capacitance are used to simu- 
late the Trombe Wall, concrete floors, rock storage bed, external 
walls and roof. Results of a year long simulation are presented, along 
with parametric studies to determine effects of changes in solar 
window extinction coefficient, Trombe Wall, specific heat and ther- 
mal conductivity, rock storage specific heat and thermal conductiv- 
ity, external wall specific heat, building overall heat loss coefficient, 
auxiliary heater thermostat set point, and local weather. 


22252 Simulation and design methods. Duffie, J.A. (Univ. of 
Wisconsin, Madison). pp 142-144 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The evolution of capabilities to simulate and design solar 
energy systems is discussed. Over the years, component models have 
been developed; these have been programmed and the subroutines 
combined to build up detailed simulation programs. These programs 
have been used, in turn, to obtain extensive information on systems 
performance. The results of these numerical experiments have then 
been correlated to produce easy to use design methods. Throughout 
the process, comparisons of numerical and analytical with physical 
experiments have served to lend confidence to the methods. Some of 
the simulation programs are briefly described. 


22253 Collector and storage efficiencies in solar heating systems. 
Hollands, K.G.T.; Chinneck, J.W.; Chandrashekar, M. (Univ. of 
Waterloo, Ontario). pp 145-153 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A general definition of the effective efficiency of solar collec- 
tor operating in a solar o— system is presented which gives a fair 
method of comparison of different collectors operating in that partic- 
ular application. Based on comparison between the area required for 
the actual collector and that of a perfect collector—both giving the 
same fraction solar—the definition permits the definition of the 
effective average value of the collector input parameter, P = (T/sub 
fi/ - T/sub a/)/S. The concept of the perfect collector also leads to a 
fair definition for the efficiency of the storage component in a solar 
heating system. These parameters are evaluated for the special case 
of residential space heating and service hot water systems of the 
standardized f-chart type operating in a number of Canadian cities. 
Simple methods for collector comparisons result from the study and 
indications are that a simple solar system design method will follow. 


22254 Prediction of the performance of solar heating systems 
over a range of storage capacities. Lunde, P.J. (The Center for the 
Environment and Man, Inc., Hartford, CT). pp 154-160 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A new method for prediction of the preformance of solar 
heating systems using well-mixed storage capacity is presented 
which predicts monthly and annual system performance (relative to 
hourly simulation) over a wide range of system variables including 
minimum or base storage temperature, storage capacity, and geo- 
graphic location. The method relies on heavily pre-processed site- 
specific radiation and weather data which is used with system 
properties to predict the quantities necessary for correlation. The 
method yields long-term monthly and annual performance predic- 
tions which are so accurate that they can serve simultaneously for 
preliminary design, economic optimization, and final design, elimi- 
nating the need for simulation. 


22255 Optimization of space heating loads. Barley, C.D. (Solar 
Environmental Engineering Co., Inc., Fort Collins, CO). pp 163-167 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

When load variables, such as window and insulation types, 
are included in the optimization of a conventional or solar space 
heating system, the overall system cost is lower than that resulting 
from optimization of a heat supply system for a fixed load (as in 
FCHART and SOLCOST). A simple, straightforward algorithm is 
formulated for optimizing the trade-off between construction and 
fuel costs in conventional heating systems or between construction, 
fuel, and collector costs in active solar systems. The degree-day 
model is used for the loads, and solar system performance prediction 
is based on the Relative Areas method. The technique is simple 
enough to be implemented with a handheld calculator. 


22256 Optimal insulation for solar heating systems. Jones, G.F.; 
Lior, N. (Univ. of Pennsylvania, Philadelphia). pp 187-197 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A compact and time-efficient design procedure for sizing 
insulation for active solar heating system piping and water-filled 
storage tanks was developed. In the development, a numerical 
sensitivity analysis was performed to determine the relative effects of 
all relevant independent variables on piping and tank heat transfer 
coefficient values. From these results and through the use of a life- 
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cycle cost economic model, a series of design graphs are presented 
which can be used to determine the optimal insulation and thickness, 
the total annual heat loss, and the overall insulation R values for 
each pipe and tank in a given solar system. The use of the graphs is 
illustrated by calculating all the above quantities for all piping for 
the University of Pennsylvania SolaRow House. Comparison of the 
present method with the ETI technique is given. 


22257 Development of cost effective solar assisted heat pumps for 
heating and cooling applications. Davis, J.M. (Department of Energy, 
Washington, DC). pp 276-280 of Solar diversification. Vol. 2.1. 

Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Significant reasons for developing the series configuration of 
the Solar Assisted Heat Pump (SAHP) are presented. The cost and 
performance requirements to make these systems economically 
viable in the single-family residential market are discussed. The 
development of SAHP Systems is divided into three sections for 
analysis. These are the load, the heat pump, and the solar compo- 
nents. The load and heat pump costs are used to derive an allowable 
cost for the solar component. Typical loads are established for single 
family applications. The present value of the life cycle costs to meet 
these loads using a stand alone heat pump system are determined and 
used to establish allowable costs for SAHP systems to be economi- 
cally viable. The cost and performance of the series heat pump are 
estimated based on work to date in the DOE SAHP hardware 
development program. From this, upper limits to the allowable 
consumer costs of the solar components of a SAHP system are 
established. These components which accomplish collection, storage 
and heat rejection are analyzed as one section because there are 
several tradeoffs which provide adequate input to the heat pump 
while remaining within the allowable costs. Various methods of 
meeting these requirements are discussed. 


22258 Economic constraints on solar energy, heat pump, and 
solar assisted heat pump systems. Kahan, W.; Estes, R.C. (Singer Co., 
Fairfield, NJ). pp 288-292 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The economic effectiveness of solar energy systems used for 
space heating and for heating of domestic hot water are analyzed by 
comparing the system costs to the present worth of the fuel saving 
during the systems’ lifetime. Systems between latitudes of 24°N and 
48°N are considered. From the analysis, an upper limit for the 
system cost to the consumer is established as a function of system 
performance, the cost of money, the escalation rate of fuel costs, and 
the system's lifetime. The sensitivity of this upper limit cost to 
changes in economic parameters is demonstrated and discussed. 
Similar calculations on the cost effectiveness of heat pump systems 
in different climatological regions are presented and compared with 
those of solar energy systems. Finally, the cost constraints for a solar 
assisted heat pump system are developed. These constraints are 
shown to be similar for parallel and for series configuration; yet, 
much higher performance is required of the solar energy portion in 
parallel configurations. This suggests that a series solar assisted heat 
pump system with properly designed components could be most cost 
effective. 


22259 Performance of combined solar-heat pump systems. Free- 
man, T.L.; Mitchell, J.W.; Audit, T.E. (Univ. of Wisconsin, Madi- 
son). pp 293-298 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A comparative study of the performance of combined solar 
heat pump systems for residential space and domestic hot water 
heating has been performed. Simulations have been made for three 
basic combined configurations, as well as for conventional solar and 
conventional heat pump systems, in two different climates, Madison, 
Wisconsin and Albuquerque, NM. Collector area, number of glaz- 
ings, main storage volume to collector area ratio, and heat pump 
coefficient of performance were varied. The results indicate that the 
parallel combined system is probably the most practical solar-heat 
pump configuration. The thermal performance is consistently superi- 
or to both the series or the dual source systems. Costs and the extent 
to which summer cooling is a requirement determine the relative 
economic merit of the conventional heat pump, conventional solar, 
and parallel systems. 


22260 Performance of a heat pump-assisted solar heated resi- 
dence in Madison, Wisconsin. Terrell, R.E. (Univ. of Wisconsin, 
Madison). pp 299-302 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
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Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Performance data are given for the first year of operation of a 
heat pump-assisted solar heated single family residence in Madison, 
Wisconson. Heat loss characteristics of the house are about 17,000 kJ 
°C”! day~' (9000 Btu °F~' day~'), 18°C (65°F) base. Solar energy is 
collected by single glazed liquid collectors with selective surface 
absorbers (a = 0.9, epsilon = 0.12, nominal) of area 31.2 m? (336 
ft?). The collectors are inclined 56° above horizontal and oriented 
10° east of south. Energy is stored in a 5.3 m* (1400 gallon) insulated 
water tank. A forced air heating system delivers energy directly 
from solar storage through a water to air heat exchanger or indirect- 
ly from storage through a water to air heat pump of about 45000 kJ- 
hr (43000 Btu-hr) capacity. A natural gas duct heater of 63000 kJ/hr 
(60000 Btu-hr) input capacity is used as the backup heater. Although 
annual energy usage at the point of delivery was reduced by 60%, 
primary energy and economic savings were much less. 


22261 Solar assisted heat pump system design for coldest period 
conditions. Boone, J.L. (Univ. of Missouri, Rolla). pp 303-307 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The details of a design procedure for a solar assisted heat 
pump system based on the assumption that the heat pump will 
operate at its maximum output during the coldest month of the year 
are presented. This objective is achieved by adjusting the collector 
area so that an “average” heat balance is maintained for a reservoir 
temperature of 20°C during the month of January. Provisions are 
also made to utilize the heat directly from storage when the storage 
temperature exceeds 30°C. This system allows an economical reduc- 
tion in the collector area required since (1) during the coldest month 
the heat pump provides approximately 25% of the heat require- 
ments, and (2) the collection temperature is kept low, resulting in 
collection efficiencies of 65 to 75%. The cost of the system is 
reduced by utilizing an economical flat plate collector assembly 
designed for this application. 


22262 Modelling of combined air based solar/heat pump heating 
and cooling systems. Conk, R.L. (Solaron Corp., Denver, CO); 
Shaw, L.E.; Hopkinson, H.H. pp 308-312 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Several combined air based solar/heat pump systems were 
analyzed on a digital computer. The systems analyzed were of three 
types, (1) a parallel system where solar is the primary heat source 
and the heat pump is used in a conventional fashion (all outdoor air 
as a heat source) as the auxiliary; (2) a dual source system where 
solar again is the primary heat source but when there is a need for 
auxiliary, the heat pump can extract heat either from the solar 
system or outdoor air; and (3) an off-peak cooling system, which in 
the heating modes is the same as the parallel system but during 
cooling operation has the ability to store cooling in the water tank 
for use the following day. Results of the simulations indicated the 
parallel system used the least amount of electric power at all 
collector areas. 


22263 Simulations of solar assisted multiple zone water source 
heat pump system with diversity cooling loop. Meckler, M. (Meckler 
Energy Group, Encino, CA). pp 319-330 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Selected case histories are presented of actual simulations 
employing mixed manual and TRNSYS (software) modeling strate- 
gies to facilitate the analysis of a solar assisted multiple zone water 
source heat pump system which incorporates a unique diversity 
cooling loop in conjunction with hot and chilled water thermal 
energy storage. This system can be shown to achieve significant 
operating savings and overall reductions in installed equipment ca- 
pacity as compared with conventionally designed solar assisted 
water source heat pump systems which operate as independent 
unitary packages on cooling cycle. Software modeling will be pre- 
sented in a manner which demonstrates the flexibility of the 
TRNSYS format for synthesizing more complex systems. The results 
of computer runs employing this new program will be integrated 
with the results from graphical analysis, affording the user the ability 
to minimize required component equipment capacities through vari- 
ation of selected thermal collector and storage system parameters. 
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22264 Performance of residential solar heating and cooling 
system with flat-plate and evacuated tubular collectors: CSU solar 
house I, Duff, W.S.; Conway, T.M.; Loef, G.O.G.; Meredith, D.B.; 
Pratt, R.B. (Colorado State Univ., Fort Collins). pp 385-390 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds,). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Measurements in Solar House I at Colorado State University 
have provided comparison data on s heating, water heating, and 
cooling by systems in which flat-plate collectors and evacuated tube 
collectors were used. Data were procured on 47 days during oper- 
ation of the flat-plate collector and on 112 days when the house was 
heated or cooled by the evacuated tube collector system. It was 
concluded that the system comprising an evacuated tubular collec- 
tor, lithium bromide absorption water chiller, and associated equip- 
ment is highly effective in providing solar heating and cooling to a 
small building, that it can supply up to twice the space heating and 
several times the cooling obtainable from an equal occupied area of 
good quality flat-plate collectors, and that a greater fraction of the 
domestic hot water can be obtained by supplying its heat from main 
storage. The cost-effectiveness of the system, in comparison with 
one employing a good flat-plate collector, can be deterined when 
commercial pricing data are made available. 


22265 Solar heating system for commercial poultry production. 
Rokeby, T.R.C.; Nelson, G.S.; Griffis, C.L.; Redfern, M.; Harris, 
G.C. Jr. (Univ. of Arkansas, Fayetteville). pp 408-412 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds,). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The design and performance of a prototype solar heating 
system designed to be retrofitted to existing poultry broiler houses 
are described. The system preheats the ventilating air which is 
required in large quantities by the growing birds, and thus reduce 
the need for conventional fuels. Utilizing an air-type flat plate solar 
collector and rock bin built separate from the poultry house, the 
system heats the ventilating air supplied to the building. Ventilating 
air is needed in quantity to control humidity, dust, ammonia and 
other pollutants. The heat balance of a poultry house changes 
continously as the birds develop. Two energy conserving practices, 
"half-house brooding” and insulation of curtain openings applied 
while the birds are small, reduce the peak heat demand to e the 
supplemental heat demand more uniform over the growing cycle. A 
saving of about 75% in purchased fuel was achieved during the 
winter of 1977 to 1978. 


22266 Direct contact liquid-liquid heat exchanger: pilot plant 
results. Ward, J.C.; Loss, W.M.; Loef, G.O.G. (Colorado State 
Univ., Fort Collins). pp 413-419 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds,). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Three liquids were tested in a pilot plant scale direct contact 
liquid-liquid heat exchanger. No temperature stratification was ob- 
served in the heat exchanger column. An empirical relationship 
between the Nusselt and Peclet numbers was observed to be the 
same for all 3 liquids tested, when the ratio of the viscosities of the 
continuous and dispersed phase liquids were taken into account. 
Analysis showed that the bulk of the resistance to heat transfer lies in 
the dispersed phase. The minimum continous phase liquid depth 
required for complete heat transfer was shown to be a function of 
the drop size and Prandtl number of the dispersed phase and was less 
than a meter for all 3 — tested. A full scale direct contact liquid- 
— heat exchanger has been constructed and is presently being 
tested. 


22267 Feasibility of a concentrating optical duct system for col- 
lecting and transporting solar energy to storage. Oswald, R.L.; Wach- 
tell, G.P. (Franklin Inst. Research Labs., Philadelphia, PA). pp 420- 
424 of Solar diversification. Vol 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Three optical ducting arrangements are briefly analyzed for 
delivering solar energy from roofmounted collecting mirrors to 
thermal storage at a lower elevation for domestic space heating or 
cooling. All three have a collecting area 25 ft wide x 20 ft high, 
concentrating the light onto a target mirror. The first and second 
arrangements use a | ft diameter or square mirrored duct; the third 
uses a 1 ft x 25 ft rectangular duct. All three require tracking. In the 
first, collection is done by an array of two-axis tracking mirrors. In 
the second and third, tracking is done by movement of the target 
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mirror. Collection efficiency should be at least as good as and 
possibly substantially better than that of an ordinary flat place 
collector array. 


22268 Solar heating retrofit of an urban row house: construction 
and start up. Lior, N.; Shore, S.; Lepore, J.A.; Jones, G.F. (Univ. of 
Pennsylvania, Philadelphia). pp 425-431 of Solar diversification. Vol 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A row house in Philadelphia was retrofitted to solar comfort 
and domestic hot water heating, and the system is now in operation. 
The feasibility of such retrofit, based on a design philosophy of 
minimal changes to the existing building and heating system, simplic- 
ity, high reliability, low maintenance, and the utilization of off-the- 
shelf components, was successfully demonstrated. The construction 
procedure and equipment costs are described in detail. The study 
points to the need for developing labor-efficient solar system con- 
struction procedures and equipment, to reduce labor time and cost. 


22269 Solar absorption cooling feasibility. Ward, D.S. (Colorado 
State Univ., Fort Collins). pp 432-442 of Solar diversification. Vol 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The feasibility of solar absorption cooling systems is depend- 
ent upon its technical and economically competitive position with 
respect to other cooling system alternatives. Technical feasibility can 
be shown by comparisons of the thermodynamic efficiency of solar 
absorption cooling with conventional vapor-compression cooling 
equipment and by reference to numerous experimental evaluations. 
Economic feasibility is heavily dependent upon the financial param- 
eters assumed (in particular the inflation rate of conventional fuel 
costs). In particular cases, i.e., particular assumptions of the financial 
parameters, economic feasibility of solar absorption cooling can be 
demonstrated. 39 references. 


22270 Hybrid absorption refrigeration for solar applications. 
Clark, S.W. (Ternion, Inc., Denver, CO). pp 443-448 of Solar 
diversification. Vol 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Present absorption refrigeration units must have a vapor 
compression unit in parallel for backup under marginal or night 
conditions. Furthermore, present absorption units extract no useful 
cooling work from a heat source that is below the generator shut-off 
temperature even though it is theoretically possible to do so. The 
subject hybrid system offers a reliable, economical and lower operat- 
ing cost alternative to conventional units. A compressor is placed 
between the evaporator and absorber and valved to allow operation 
in one of three modes; absorption, hybrid (combination of absorption 
and vapor compression) and vapor compression. In the hybrid mode, 
the generator shut-off temperature is drastically lowered, thereby 
allowing the extraction of useful cooling from a low temperature 
heat source. The use of a small amount of electrical energy by the 
compressor allows this extension of the useful operating range. 


22271 Solar engine used to power a 23 ton water chiller. Batton, 
W.D.; Barber, R.E. (Barber-Nichols Engineering Co., Arvada, CO). 
pp 455-459 of Solar diversification. Vol 2.1. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A rankine engine that drives a conventional, high efficiency 
80 kW (23 ton) water chiller is described. The engine operates at 
80°C (176°F) using flat plate collectors. Heat from the engine is 
rejected to a cooling tower. The Rankine engine uses R-113 as a 
working fluid, driving a radial inflow turbine running at 24,000 rpm. 
The turbine speed is reduced to 1200 rpm by a gearbox and the 
output power is 14 kw (19 hp). The open compressor is driven by 
the gearbox through a conventional electric motor which also sup- 
plies auxiliary power during periods of no solar energy. The first 
system has been assembled and tested. It will be installed in the field 
along with additional units presently being assembled. The measured 
performance is better than predicted and is presented. 


22272 Performance of solar-desiccant cooling systems in New 

York City. Oonk, R.L. (Solaron Corp., Denver, CO); Shaw, L.E.; 

Cash, M.; Hughes, P.J.; Mitchell, J.W. pp 460-467 of Solar diversifi- 

cation. Vol 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 

on Section of the International Solar Energy Society, Inc. 
). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The thermal performance of combined solar-desiccant sys- 
tems in a residential application in New York City were evaluated 
through simulations for the cooling season. The cycles included one 
which provided the house 100% ventilation air, and three cycles 
involving recirculation of the house air with various outside air flow 
configurations for regeneration. All models of system hardware 
reflected actual performance of commercially available equipment. 
Results from these simulations indicated that the simple recirculation 
cycle gave the best overall system performance for the New York 
site. This cycle was then = to a solar heating system with a 
heat pump used as a back-up heat supply and as the cooling supply. 
The conventional vapor-compression heat pump consumed less total 
electricity for heating and cooling than the solar desiccant system. 


22273 Flow control in solar heating and cooling applications. 
Orbach, A.; Herczfeld, P.R.; Fischl, R. (Drexel Univ., Philadelphia, 
PA). pp 488-492 of Solar diversification. Vol 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A steady state and dynamic distributed parameter model is 
defined for the collector loop consisting of storage, collector and 
transport (piping) subsystems. It is shown that the steady state model 
of the collector does not reflect the true performance of the solar 
energy system, in particular it does not explain pump cycling. The 
analytic solution that was obtained for the dynamic model of the 
collector loop does predict cycling and in general corresponds to the 
true behavior of the collector loop dynamics. The sensitivity of 
cycling to system parameters such as flow rate, collector capacitance 
and sensor position is discussed. 


22274 Control strategies for solar heating/cooling systems that 
reduce electric utility peak loads. Lorsch, H.G.; Oswald, R.L.; Crane, 
R.E. (Franklin Inst. Research Labs., Philadelphia, PA). pp 499-505 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

With the increasing shortage of fossil fuels, it can be expected 
that backup systems for solar heating and cooling systems will use 
electrical energy. This puts undesirable peak demands on the electric 
utilities supplying such solar heating/cooling customers. The storage 
component inherent in solar heating/cooling systems can be used to 
shift these peak demands to off-peak periods. Novel control strate- 
gies and additional mechanical components are required to achieve 
peak load shifts and reductions, but additional control technology 
development does not appear to be needed. Both simple on-off and 
sophisticated predictive control strategies can be employed. Control 
can be effected by either the building owner or the utility. In 
general, total annual backup energy consumption will increase, but 
cost savings will occur due to peak load reductions. These must be 

assed on to the building owner in order to justify the increased 
installation cost. 


22275 Data acquisition and control techniques for an experimen- 
tal solar heating system utilizing off-peak storage. Eltimsahy, A.H.; 
Molyet, R.G. (Univ. of Toledo, OH). pp 506-510 of Solar diversifica- 
tion. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 
From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
An investigation into the design of monitoring and control 
uipment suitable for an expermental solar heating system utilizing 
off-peak storage is presented. The system uses a minicomputer for 
data collection and performance evaluation. System control present- 
ed can be achieved from either the computer or hardware logic 
circuits. Emphasis is placed on a hardware design which is economic 
and easy to calibrate and maintain. Attention is also directed toward 
incorporating an auxiliary electric heating source with its hardware 
control which is compatible with the electric utility demand load 
picture. 


22276 Innovative controls using natural energies. Hopman, F. 
(Taos Solar Energy Association). pp 511-513 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Ultimately, only self-renewing energy forms can balance our 
energy equation. Solar energy systems that depend on the energy 
grid to operate, such as the “active’’ systems, are more costly, more 
subject to breakdown, and are vulnerable to power failure. Fine 
tuning “passive” systems to meet a variety of demands requires 
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passive controls. A passive control is one that induces a desired 
change by natural means. A variety of materials and systems have 
been isolated that make passive controls possible. In general, materi- 
als and combinations that are best suited are those that go through 
usable chemical or physical changes simultaneously with the chang- 
ing energy condition that needs to be controlled. This direct cou- 
pling allows for greater consistency, as well as simplicity of design, 
than conventional controls that depend on the sensor-relay-switch- 
motor solution. A number of passive controls are already built into 
our lifestyles and the advent of greater energy consciousness heralds 
major developments in this promising field. 


22277 Updating solar performance criteria and standards. 
Holton, J.K. (National Bureau of Standards, Washington, DC). pp 
514-521 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The HUD Solar Minimum Property Standards (S/MPS) and 
the Solar Interim Performance Criteria (IPC) both residential and 
commercial were developed by NBS early in the solar demonstra- 
tion program to be of assistance in promoting the manufacturer and 
wide spread use of solar energy systems. Considerable experience 
has been gained during the demonstration program that has revealed 
the actual problems that can occur in the manufacture, installation 
and use of solar energy systems and components. In order to keep 
the S/MPS and IPC reasonable and useful standards they are contin- 
ually being updated based on current experience. Findings are pre- 
sented from the residential and commercial demonstration program 
and from a public commentary process that have led to the updating 
of numerous sections of the criteria and standards. A comparison is 
presented of the original criteria, the practical problems and the 
revised criteria. Topics covered include: system performance cover- 
ing thermal losses, freeze protection, operating energy, system back- 
up, thermosyphoning, flow balancing, control, safety, maintenance 
and check-out procedures; and component performance covering 
freeze protection, stratification, stagnation, materials deterioration, 
heat transfer fluid quality and structural criteria. 


22278 Summary of post-test performance evaluations of two resi- 
dential solar systems. Usher, H. (Wyle Labs., Huntsville, AL); Yen, 
H.; Henderson, B.; Barber, R.; Thomas, N. pp 532-536 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The results of operational performance evaluations of two 
residential solar heating and hot water systems are reported from 
tests which were performed during the past year. Both systems, as 
tested by Wyle Laboratories at the Marshall Space Flight Center 
Solar Heating and Cooling Test Facility, are a part of the System 
Integration of Marketable Subsystems Program. The first system to 
be tested used air as a heat transfer medium and approximately 
178,000 Newtons (20 tons) of rock for thermal storage. Solar energy 
was collected with a 66.0 m? (720 ft?) array of flat plate collectors. 
Water was the heat transfer medium and the thermal storage 
medium in the second system test. The solar collector array con- 
tained a total area of 35.2 m? (378 ft?). Photographs and systems 
schematics are provided to illustrate the major components and the 
installed test configurations. Results of the systems operational per- 
formance tests are presented in terms of the daily space heating and 
hot water loads, auxiliary power requirements and available solar 
insolation. 


22279 Solar energy system performance results from the National 
Solar Data Program. Hale, H.J. (Department of Energy, Washing- 
ton, DC); Murphy, L.J. pp 537-541 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The objectives and highlights of the operation of the National 
Solar Data Program are given, and selected solar energy system 
performance results for the 1977-1978 heating season are presented. 
In particular, the automatic remote monitoring of instrumented solar 
energy systems via the National Solar Data Network is described. 
The performance results are based on instrumented data from the 
demonstration systems. References are given for currently available 
solar energy system performance data from the program. 


22280 Performance evaluation of an expermental solar house 
with an off-peak electric auxiliary. Eltimsahy, A. (Univ. of Toledo, 
OH); Atkinson, T.; Goodman, R. pp 542-546 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

A progress report on the experimental performance evalua- 
tion of a solar heating system which utilizes an off-peak electric 
auxiliary is given. The system is being evaluated using an on-line 
minicomputer system. Temperatures, rates of flow, insolation and 
— state signals are fed to the computer through electronic 

ardware. Appropriate indices are then generated on-line by the 
computer software. System performance evaluation when operating 
under two different modes is presented. One mode utilizes the heat 
pump and the other does not. Performance indices include factors 
such as daily, monthly component efficiencies. 


22281 Hardware problems encountered in solar heating and cool- 
ing systems. Cash, M. (Marshall Space Flight Center, Huntsville, 
AL). pp 547-551 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Marshall Space Flight Center personnel have worked for 
several years with the development and demonstration of solar 
heating and cooling systems in support of the Department of 
Energy. In this work, they have encountered numerous problems in 
the design, production, installation and operation of the solar energy 
systems. Many of these problems have been seen in more than one 
system. The hardware problems, which range from simple to ob- 
scure and complex, are described, and their resolution is indicated 
when it is not obvious. It is intended to provide personnel in the 
solar energy field with information that will help prevent the instal- 
lation of solar heating and cooling systems that will not operate 
satisfactorily or that will not last for the design lifetime. 


22282 Phillips experimental house: a system’s performance study. 
Bruno, R; Herman, W.; Hoerster, H.; Kersten, R.; Klinkenberg, K. 
(Phillips Forschungslaboratorium GmbH, Aachen). pp 552-566 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Within the energy research program of the Federal Republic 
of Germany a study has been made on measures of energy conserva- 
tion and the utilization of solar energy in buildings. The goal of this 
experimental and theoretical study was to evaluate various measures 
of reducing the energy needs of buildings. As a part of the experi- 
mental program of this study an experimental house was constructed 
in 1974. The following measures have been included in this house: 
extensive improvement of the heat insulation of walls and windows, 
controlled air ventilation, heat recovery from exhaust air and waste 
water, the use of heat pumps in several modes of operation and the 
utilization of solar energy with evacuated selective solar collectors. 
From 1975 to 1977 results referring to these measures have been 
acquired by using a P 855 mini-computer, and these results are 
presented. 


22283 Solar heating studies in The Netherlands. Hoogendoorn, 
C.J.; den Ouden, C. (Delft Univ. of Technology, Netherlands). pp 
567-574 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Some research and development studies on solar heating 
going on in The Netherlands are reviewed. For system analysis a 
complete mathematical model, including collector, storage and heat- 
ing system coupled to heat demands of buildings has been set up. 
This model is run with hourly meteorological data for The Nether- 
lands. On the basis of this model the design of 4 solar houses in the 
low-cost house building has been done. A first validation of this 
mathematical model on test results in these houses shows good 
agreement. A standardized validation in a system pilot test facility is 
underway. Component development is going on for short-term stor- 
age and high-efficiency collectors. For storage, encapsulated phase- 
change materials are tested in a prototype storage unit. Promising 
results are obtained. Tin oxide selective surfaces are developed as 
they show a high thermal, chemical and mechanical resistance at 
relatively low production costs. 


22284 Measured heat loss coefficient of solar heated buildings. 
Bushnell, R.H. pp 607-609 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A study of the heat input to four solar heated residential 
buildings was done to determine the heat loss coefficient U for use in 
finding the climatic fraction of heat supplied by the sun. For well 
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insulated buildings infiltration accounts for a large portion of the 
heat loss but is hard to calculate. Accordingly it is desirable to 
measure U. The buildings were not instrumented. Utility meter 
readings were used. Sum and wind were measured at only one 
location. The use of only degree days and energy input can lead to 
large errors in U. Values of U are given. 


22285 Active architecture: an architectural solution to solar 
energy utilization. Chiang, R.N.S.; Kao, P.T.; Gordon, C.C. (Virgin- 
ia Polytechnical Inst. and State Univ., Blacksburg). pp 610-614 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

This paper is a study by-product of a TITLE IA HEA grant 
with eo eh and cooperation from V.P.I. Extension Service and 
Virginia Energy Office. It was developed in an attempt to increase a 
greater degree of innovation in the field of architectural solution to 
solar energy utilization. The process advocated in the study is an 
integration of the existing conventional design approaches and the 
effect of natural forces through a process term ACTIVE ARCHI- 
TECTURE. The designer is asked to consider solar energy utiliza- 
tion as part of his design process and systematically review all the 
possible architectural solutions with techniques practically known or 
already existing in the profession. The paper is the summary of the 
study to introduce the process and guideline of the methodology. 


22286 Self pumping downward heat transport. Wachtell, G.P. 
(Franklin Inst. Research Lab., Philadelphia, PA). pp 615-620 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Several methods are described to transport heat from a resi- 
dential roof mounted solar collector to the thermal energy storage 
(TES) at a lower elevation without using electric utility power. 
These methods include thermodynamic power cycles in which solar 
collected heat is the heat input and the TES is the heat sink, a bubble 
pump using the vapor phase of the liquid circulant, vapor expansion 
to drive liquid circulant, vapor latent heat transport systems includ- 
ing one in which condensate is carried upward from the TES by the 
vapor stream, a ferrofluid propelled by a permanent magnetic field, 
and osmotic or capillary pumping. Of these, bubble pumping and 
latent heat transport appear to be the most promising. 


22287 Custom-built temperature and solar data collection and 
transmission system based on the ‘Motorola MC6800 Evaluation Kit 
II. Brown, E.C. (Ecotope Group, Seattle, WA). pp 681-690 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Evaluation of the performance of a solar greenhouse (funded 
by the Agriculture Research Service, Rural Housing Research Unit, 
U.S. Department of Agriculture) has led to the development of 
comparatively low cost, custom-built data acquisition and transmis- 
sion units. A dedicated microprocessor (the Motorola MC6800 Eval- 
uation Kit II) is arranged to sample sixteen channels and store the 
values on an ordinary cassette tape recorder. Another MC6800 Kit 
has been programmed to read the tapes and transmit the data to a 
large computer for storage, computation and graphical manipulation. 
The total costs ($8800) reflect eight months of development time, 
including labor, hardware, and software development. Also de- 
scribed are construction of temperature sensors, humidity devices, a 
low air speed indicator, and a shadow band for measuring diffuse 
solar radiation. 


22288 Application of Dual Source Heat pump auxiliary units to 
solar systems. Wormser, E.M. (Wormser Scientific Corp., Stamford, 
CT). pp 701-703 of Solar diversification. Vol. 2.1. Boeer, K.W.,; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The design, application, and operating results of a Dual 
Source Heat pump designed as an auxiliary and backup unit for 
liquid type solar heating systems are described. 


22289 Performance enhancement of sorbent solar air condition- 
ers. Robison, H. (Univ. of South Carolina, Conway). pp 704-709 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 





MAY 15, 1979 


Both the U.S.C. liquid sorbent and solid desiccant cooling 
systems have been redesigned to operate in the ventilation mode in 
order to substantially increase their C.O.P. When ambient air is 
continuously conditioned and desiccant regeneration is accomplished 
by exhausting room air through the lithium chloride impregnated 
latent heat wheel of the solid sorbent system, the theoretical C.O.P. 
is increased by approximately 50% over that by operation in the 
recirculation mode. Using room exhaust air flow across Mullick 
open-channel trickle collectors rather than ambient air flow as 
previously designed should result in even greater improvement in 
the C.O.P. of the liquid sorbent system. For sensible cooling, both 
systems use shallow-well water in rural regions and in urban regions 
municipal water is circulated through cooling coils carrying heat 
back into the city water mains where it is absorbed by the earth. 
Heat exchangers are used in both systems to recapture sensible heat 
which is not used to regenerate the desiccants and would otherwise 
be lost. 


22290 Instrumentation principles for solar heating performance 
measurement. Lior, N. (Univ. of Pennsylvania, Philadelphia). pp 727- 
736 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An instrumentation design and implementation plan for moni- 
toring the performance of solar heating systems and of their compo- 
nents is described. Specifically, the selection of the Data Acquisition 
System and of the sensors, the procurement process and installation 
and calibration principles are discussed in detail. As a practical 
example, the choice of measurement methods and instruments for the 
University of Pennsylvania SolaRow house is presented, with costs. 
47 references. 


22291 Solar space and soil heating i in the — State Univer- 
sity combined resid Farrer, R.G. (Univ. of the 
Witwatersrand, Johannesburg, South Africa); Smith, C.C.; Bedford, 
S.L.; Hanan, J.J. pp 742-749 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Colorado State University (CSU) solar heated residence- 
greenhouse structure, designed and constructed by the Solar Energy 
Applications Laboratory, was completed in December 1976 and has 
been in operation since that date. Solar heat, which is collected by 
drawing air through the greenhouse and through flat-plate solar 
collectors, is stored in a rock bed storage system for night-time or 
cloudy day use. Performance data for the 1976 to 1977 heating 
season show a 78% solar contribution to the total space heating 
requirements of the structure. During 1977, the solar energy collec- 
tion and distribution systems were modified so that solar energy 
could also be collected and used for heating the greenhouse soil beds 
and irrigation water. These systems, which became operational early 
in 1978, are described and preliminary performance data for the 
latter half of March and April 1978 are reported. 





22292 Material property computation for processing of solar 
energy system performance data. Gregory, K.; Nash, J.M. (IBM 
Corp., Huntsville, AL). pp 750-754 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Procedures relating to material property computations as they 
apply to the National Solar Heating and Cooling Demonstration 
Program are described. One of the primary tasks associated with this 
program is the evaluation of system performance and energy savings 
for selected solar energy systems located throughout the United 
States. The International Business Machines Corporation (IBM), 
under the auspices of both the National Aeronautics and Space 
Adminstration (NASA) and the Department of Energy (DOE), is 
participating in this effort by serving as a central point for the 
collection, analysis, and dissemination of data relating to the per- 
formance of instrumented demonstration systems. This participation 
is provided through the National Solar Data Program. The variety 
of heat transfer media used in solar energy system designs for this 
program requires a diverse material property evaluation capability. 
As a result, IBM has developed a consolidated procedure for using 
these properties in system performance analysis. The methods pres- 
ently used for material property computations and the associated 
data that have been developed from these computations are dis- 
cussed. 


22293 Solar heating, cooling and hot water production: a critical 


look at CCMS installation. Bruno, R. (Philips GmbH 
Forschungslaboratorium, Aachen, Germany); Duff, W.S. pp 764-776 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
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Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Committee on the Challenges of Modern Societ 
(CCMS) member nations have selected some representative experi- 
mental solar heating, cooling and hot water production installations 
to report on last year’s performance. The important features of the 
installations selected are presented. A presentation of the most 
important data and experimental results from these projects is given, 
and, where possible, performance results are compared. 


22294 Design and test results of a 63.4 kw (85 hp) solar powered 
Rankine cycle. Werner, D.K. (Barber-Nichols Engineering Co., 
Arvada, CO). pp 805-810 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Barber-Nichols Engineering has built a solar powered Ran- 
kine cycle to supply shaft power to drive a conventional 351 kw (100 
ton) water chiller for Honeywell, Inc. The Rankine cycle (R/C) heat 
source is solar heated Caloria HT-43 heat transfer oil and the R/C 
working fluid is Refrigerant 113 while the heat sink is cooling tower 
water. The specified design point was 63.4 kw (85 hp) shaft output 
with 148.9°C (300°F) oil and 29.4°C (85°F) cooling water at 15.6% 
cycle efficiency. Performance was measured at Barber-Nichols to be 
63.8 kw (85.5 hp) shaft power at the design oil and water conditions 
and the achieved cycle efficiency was 15.9% which was better than 
specified. Off design performance was measured over the range of 
4.5 kw (6 hp) to 78.3 kw (105 hp) and cycle efficiencies up to 17.0% 
were achieved. The expander used in this system was a radial inflow 
turbine of Barber-Nichols design and manufacture. It’s measured 
design point, total to static efficiency was 81%. 


22295 Integrated solar systems submitted to AS/ISES annual 
meeting 1978. Popinchalk, P. (Valmont Energy Systems, Inc., 
Valley, NE). pp 1033 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Valmont Energy Systems has joined the ranks of solar system 
manufacturers. Our entry into the market place is with a complete 
air type system including flat plate collector, phase change thermal 
storage, air handler and controls. A review of the parameters that 
led to this choice by VES is given. Architectural adaptability and 
installation requirements contribute to system design. Vital to suc- 
cess of the system is the ability to market it. A discussion of the 
aspects contributing to the formulation of a comprehensive market- 
ing program is included. Methods of passive system application are 
also examined. These are to include vertical south wall collecting 
schemes which take advantage of the economy of size offered by the 
phase change materials. Flexibility in location of the storage to 
accommodate passive collection and distribution is emp! 

Proper balance between collection and storage to insure occupant 
comfort level is addressed. 


22296 Utilizing solar energy with the aid of a novel window 
system. Archit. Wohnwelt; 85: No. 2, 394(Apr 1977). (In German). 

A novel window system utilizes solar radiation for heat 
generation in winter and weakens it in summer. The system is based 
on two components. 


22297 Stochastic models of solar energy systems. Lameiro, G.F. 
Fort Collins, CO; Colorado State Univ. (1977). 76p. University 
Microfilms Order No. 77-28,314. 

Thesis (Ph. D.). 

A stochastic approach to the generalized solar energy space 
heating performance analysis problem is presented. Specifically, 
Markov chain models are developed to represent ambient tempera- 
ture, insolation, hot water load and system performance. From the 
Markov transition probability matrices for these variables, long-term 
expected performance is calculated. The theoretical development is 
implemented in FORTRAN IV on a Control Data 6400 Computer 
System. Computational experience gained, using STOLAR 3.1 
(STOchastic soLAR energy systems model), indicates the stochastic 
approach requires much less time than is required for standard 
dynamic simulation approaches with comparable performance re- 
sults. STOLAR 3.1 has also been found to yield results comparable 
to the FCHART approach. Since the stochastic approach is relative- 
ly inexpensive, this methodology can be applied to the generalized 
system sizing problem using STOLAR . 1 in conjunction with 
standard optimization techniques. 


22298 (DOE-tr—132) Tritherm heating. Kehl, A.; Scharf, F. 
Translated from Energiewirtsch. Tagesfragen; 27: No. 10, 677- 
688(1977). 25p. Dep. NTIS, PC A02/MF AOI. 
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In the heating system described here, solar radiation and the 
surrounding atmosphere are utilized for space heating and domestic 
water heating in the household, partly directly and partly indirectly, 
through an electric heat pump. Peak loads are covered by auxiliary 
fuel heating, e.g., with a liquid-gas heating unit. The cheapest mode 
of operation, depending on the prevailing weather conditions and 
the heating needs, is always automatically selected. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 21986, 22197, 22316, 22337, 22344 


22299 (CONF-781103—1) Solar fuels and chemicals study, re- 

sults. Beall, S.; Bamberger, C.E. (Oak Ridge National Lab., TN 

er 1978. Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/ 
AOl. 

From Advanced solar power thermal systems conference; 
Denver, CO, USA (15 Nov 1978). 

It is now accepted that industrial market possibilities for using 
solar thermal energy are appreciable. In 1977 the U.S. consumed 
about 18Q for process heat, of which about 8Q were for process heat 
at temperatures above 180°C. 3Q (~ 17% of total) have been 
consumed for the production of fuels and chemicals using process 
heat above 180°C. Solar energy emerges as a strong candidate for an 
alternate energy source and the work described addresses the ques- 
tions of: (1) to which processes is it best applicable, and (2) at what 
cost. In order to answer question No. | a selection criteria was 
established to aid in choosing candidate fuels and chemicals which 
although presently being produced with conventional fuels could be 
preferentially replaced totally by solar energy today or in the near 
future. What was sought were processes which could be retrofitted 
or designed for solar heat input. In order to possibly show a 
significant impact on the replacement of conventional fuels, an initial 
limitation was the amount of energy consumed by the process. This 
was set arbitrarily as 10'* Btu/y (0.1% Q) or more; it can be 
envisioned i.e. for production rates of about 250,000 ton/y of prod- 
ucts requiring about 25 x 10° Btu/ton. A study of the literature 
revealed that all the chemicals (and related products, i.e. glass, 
cement, etc.) and fuels can be divided in mainly two groups accord- 
ing to the temperature required for their processing: (1) about 260°C 
(500°F) and (2) about 1150°C (2100°F) or more. The chemical 
application candidates are listed and briefly discussed. (WHK) 


22300 (DOE/CS—0053) Solar energy for agricultural and indus- 
trial process heat. Program summary. (Department of Energy, Wash- 
ington, DC (USA). Office of Conservation and Solar Applications). 
Sep 1978. 93p. Dep. NTIS, PC A0S5/MF AOI. 

Summaries are included for each DOE-funded project. The 
title, name of project manager, amount of DOE funding, application, 
research location, and type of research are included with each 
summary. The solar agricultural program is divided into the follow- 
ing categories: ee food processing, grain drying, crop 
drying, heating of livestock shelters, heating and cooling of green- 
houses, and commercial agriculture. The solar industrial process heat 
program is divided into hot water projects, hot air projects, and 
steam projects. Also included are an alphabetical list of contractors, 
state and city index of projects, and a U.S. map showing project 
locations. (MHR) 


22301 (LA-UR—79-6) Treatment of molybdenite ore using a 2 
kW solar furnace. Skaggs, S.R. (Los Alrmos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 26p. (CONF-780956—3). 
NTIS, PC A03/MF AO1. 

From Solar high-temperature industrial processes workshop; 
Atlanta, GA, USA (26 Sep 1978). 

The Odéeillo facility is described in great detail including the 1 
MW furnace operated by the Laboratoire d’Energetique Solaire, and 
the 1.6 and 2 kW furnaces operated by the Laboratoire des Ultra- 
Refractaires. Enough detail is given in the description so that a 
potential experimenter can evaluate the usefulness of the facilities at 
Odeillo. The experiments conducted during August and September 
1978 for the solar processing of molybdenite ore are described. The 
primary objective was to obtain kinetics data on the molybdenite 
oxidation reaction, obtain a mass balance in order to project to pilot 
plant size, and to obtain calorimetric data on the reaction. The 
results of these three measurements are presented graphically. Men- 
tion is made of the techniques being considered for pilot plant trials, 
and a schedule of the work to be completed is included. 


22302 (ORO—5121-2) Application of solar energy to industrial 
drying or dehydration processes. Final report. (Midwest Research 
Inst., Kansas City, MO (USA)). 17 Mar 1977. Contract EY-76-C-05- 
5121. 149p. Dep. NTIS, PC A07/MF AO1. 

The application of a solar energy system to the Lawrence, 
Kansas alfalfa dehydration plant, owned by the Western Alfalfa 
Corporation, is an attractive opportunity to demonstrate the feasibil- 
ity of using solar energy to supply industrial process heat. The work 
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undertaken for this project is reviewed. The design parameters of the 
dehydrator, including the energy consumed by the plant, the airflow 
requirements of the dehydrator, and the interface between the dehy- 
drator and the solar array are discussed. The design of the collector 
array, the selection of solar collectors, the calculation of collector 
areas for the array, and the simulations of the system performance 
are addressed. Discussions of the detailed engineering drawings and 
specifications of the array construction, duct work, air handling 
equipment, system controls, and data monitoring, and acquisition 
systems are presented. The results of the contractors’ bids based on 
these drawings and specifications are given. An economic analysis of 
the solar system using the Lawrence Livermore Laboratory format 
is presented. Finally, the impact of the solar system on the process 
energy requirements and on the operation of the plant are discussed. 
(WHK) 


22303 (SOLAR/2008—78/50) Solar Project Description. Aratex 
Services, Inc., Industrial Laundry, Fresno, California. (International 
Business Machines Corp., Huntsville, AL (USA)). 7 Jun 1978. Con- 
tract EG-77-C-01-4049;EG-77-C-01-2522. 47p. Dep. NTIS, PC A03/ 
MF AOl. 

A brief summary is given of the Aratex solar installation. The 
solar energy is used to heat the process water in a large commercial 
laundering plant in Fresno, Califo ornia. The solar system was retrofit- 
ted to the building a. the Winter and Spring of 1977. The 
system utilizes 140 Ying, flat plate, lexan glazed collectors which 
provide an effective aperture area of 6500 square feet. The collectors 
are mounted in 24 rows on the flat roof of the building. The hot 
water is stored in a 4000 gallon holding tank to which an immersed 
heat exchanger adds heat from the steam condensate. The solar 
system has been fully instrumented for data acquisition and is includ- 
ed in the National Solar Data Network. 


22304 Solar energy applications in agriculture and industry over- 
view of the federal program achievements. Greyerbiehl, J.M. (Depart- 
ment of Energy, Washington, DC). pp 2-9 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Department of Energy is conducting a federally funded 
program in the direct conversion of solar energy to useful output for 
agricultural and industrial processes. This program is directed at 
both industry which consumes 40% of the total energy used in the 
U.S., of which 2/3 is for process heat, and at agriculture which 
accounts for 2% of the nation’s energy usage. The systems are 
designed to emphasize utilization of state-of-the-art components to 
promote early commercialization. The Agricultural and Industrial 
Process Heat Branch of the Office of the Assistant Secretary, 
Conservation and Solar Applications has funded 13 experiments and 
six cost-shared prototype demonstrations in the areas of hot water, 
hot air, and low pressure steam production for industry. Forty-eight 
solar projects in 28 states are in their third year of the joint USDA/ 
DOE agricultural program. FY 1978 will see the operational dedica- 
tion of twelve (12) of these industrial process heat projects beginning 
in early February 1978. Developmental problems in the construction 
and initial operation phases are discussed. These problems include 
collector contamination by the industrial plant effluents and costly 
structures required in retrofit applications. To some extent, state and 
local tax structure penalizes the use of solar. Looking ahead to the 
planned FY 1979 federal program, projects in large-scale cost-shared 
demonstrations of hot water and hot air systems using solar technol- 
ogy will be initiated. Higher temperature steam systems will also be 
emphasized while potential applications in cooling for industrial 
processes will be surveyed. 


22305 Energy consumptions and potential applications of solar 
energy in Italian agriculture. Di Vecchia, A. (CTIP International 
Inc., New York, NY); Fanchiotti, A.; Andreotti, L.; Marchetti, G.; 
Passaro, F.; Ruggi, D.; Serravezza, A. pp 17-21 of Solar diversifica- 
tion. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A study has been performed by CTIP Solar S.p.A. under the 
sponsorship of industries and of C N R, the Italian R and D Agency, 
to estimate which sectors of Italian agriculture could commercially 
utilize current solar technologies. The sectors analyzed inlude all 
operations performed at the farm or cooperative level, including 
crop processing. For each sector the energy inputs are obtained from 
the available statistics supplemented by field surveys; the data are 
divided by geographical regions and by farm characteristics such as 
size and technological sophistication. An international survey has 
been also undertaken to identify existing solar energy systems that 
could be employed, from a technological standpoint, in Italian 
agriculture. More than a hundred systems have been described for 
commercial evaluation, each one summarized in parallel form for 
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easy comparison. The final results are presented under a matrix form 
emphasizing the uniqueness and diversity of local conditions. 


22306 Construction of an agricultural solar drying system. Car- 
negie, E.J.; Pohl, J. (California Polytechnic State Univ., San Luis 
Obispo, CA). pp 25-32 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The most crucial problems facing the wide-spread use of solar 
energy in the industrial sector are high system cost and very long 
pay back periods. It has been shown by many different Department 
of Energy sponsored programs that industrial solar heating is techni- 
cally feasible but not economically attractive. The various system 
component costs and their relationship with actual material and 
labor resources for a 1951 m?(21,000 sq ft) solar collector field, a 396 
m* (14,000 cu ft) heat storage facility, a heat recovery unit and all 
associated components are studied. Factors, such as the owner acting 
as general contractor in conjunction with a construction site coordi- 
nator, are evaluated to show their effectiveness in reducing construc- 
tion costs. 


22307 Integrated food preservation center. Naccach, A.F. (Aton 
Solar Mfg, Novato, Ca). pp 46-51 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The concept of a "solar’’ integrated food preservation center 
is analyzed. Consideration of size and cost, required equipments, 
characteristics of an optimized solar collector array, and operation of 
the system are discussed. 


22308 Augmented integrated rock system for collection and stor- 
age of solar energy. Schlag, J.H.; Sheppard, A.P.; Wood, J.M 
(Georgia Inst. of Tech., Atlanta). pp 760-763 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A drying system that has been developed for drying peanuts, 
tobacco and forage crops, but which could be used for other low 
temperature applications, is described. It combines two types of 
collectors, a black film hot air collector and an integrated black rock 
storage and collection system. The collection and storage system can 
be manufactured on-site by a farmer from readily available materials 
for a materials cost of about $2.00/ft? of collector area. The design 
and construction of a 1,200/ft? collector system is described in detail. 
In addition, the microprocessor based data acquisition system which 
is used to monitor the performance of the system is described. The 
system uses an Intel 8010 microprocessor, a Zeltex 10 bit Analog to 
Digital Converter, a 60 point crossbar thermocouple scanner and a 
self-compensating thermocouple amplifier. 


22309 Solar production of industrial process hot water using 


shallow solar ponds. Guinn, G.R.; Hall, B.R. (Teledyne Brown 
Engineering, Huntsville, AL). pp 947-951 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Department of Energy (DOE) has undertaken a broad 
program to determine the technical and economic feasibility of using 
solar-generated thermal energy in various industrial processes. One 
of the more promising approaches that is of considerable interest 
because of its attractive cost-effectiveness potential is the Shallow 
Solar Pond (SSP). This technique of collecting and storing the Sun’s 
energy in shallow layers of water has the capability for meeting 
many process heat applications requiring moderately warm water. 
The initial development of the Shallow Solar Pond concept was 
performed by Lawrence Livermore Laboratory (LLL) and SOHIO 
Petroleum Company under the sponsorship of DOE. LLL devel- 
oped the SSP concept jointly with SOHIO in Bibo, New Mexico, 
where three prototype ponds were built and tested over a 3-year 
period. To demonstrate the Shallow Solar Pond in a full-scale 
operational environment, the Department of Energy issued a con- 
tract to Teledyne Brown Engineering to design and build a system 
for Sweet Sue Kitchens, Inc., a large poultry canner in Athens, 
Alabama. Construction bids were solicited based upon the specifica- 
tions of a design which contained a heat exchanger to isolate the 
solar system from the plant process water system. Because the 
lowest bid exceeded the Government's budget for the project, con- 
struction was not initiated; however, additional effort was directed 
at developing preliminary design concepts using bag material suit- 
able, but unproven, for potable water applications. The final design 
and supporting analyses of the basic Shallow Solar Pond system 
containing an isolation heat exchanger is presented. 
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22310 Analysis of the economic potential of solar thermal energy 
to provide industrial process heat in the United States. Fraser, M.D. 
(InterTechnology/Solar Corp., Warrenton, VA). pp 974-979 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A study was done for U.S. Department of Energy (DOE) to 
analyze the potential applications of solar thermal energy to provide 
process heat for industry in the United States. One of the major tasks 
was to identify, summarize, and compare the important characteris- 
tics, including performance and cost, of various solar thermal energy 
systems pertinent to their use as providers of industrial process heat. 
Another task was to develop an industrial process heat data base 
with the required amount of detail on temperature ranges, forms of 
heat, and amounts of heat used in specific applications in specific 
processes. These were analyzed to identify process heat applications 
of solar energy which are technically and economically feasible. The 
variables considered in this assessment included climatic region, 
geographic distribution of process heat requirements, competing 
fuels, and particular points in time—1976, 1985, and 2000. This 
quantitative assessment of the potential of solar thermal energy 
systems to provide industrial process heat indicated that solar has a 
maximum potential to provide 0.6 quadrillion Btu (0.6 quadrillion kJ) 
per year in 1985, and 7.3 quadrillion Btu (7.7 quadrillion kJ) per year 
in 2000 in economic competition with the projected costs of conven- 
tional fossil fuels—for applications having a maximum required 
temperature of 550°F (288°C). This potential can be increased 
significantly with an appropriate tax credit such as a tax deduction 
for fossil fuel saved. 


22311 Operating data from a solar energy system with heat pump 
augmentation for industrial process heat. Schuler, H.F.; Rost, D.F.; 
Ameduri, G. (General Extrusions, Inc., Youngstown, OH). pp 990- 
993 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In September 1977, General Extrusions completed installation 
of a solar energy system with heat pump augmentation to furnish 
power for a cleaning tank in their aluminum anodizing line. The 
solar array was 100 modules (304m?) of their General Solar Systems 
Division Model LTC-367 and the heat pump was a Westinghouse 
Templifier TPBO60S. Instrumentation limitations and mechanical 
problems have prevented accumulation of sufficient data to answer 
the question of “solar or solar and heat pump”. It appears at this time 
the details of each installation will determine the selection with 
neither having an obvious advantage. In either case, the Federal 
Government must quit taxing solar energy before it will have 
widespread application in industrial and commercial situations. Eval- 
uations and projections of solar systems’ performances require the 
reporting of insolation data in a probabilistic format, not just daily or 
monthly averages or "typical day” numbers. 


22312 Solar for EASCO Photo. Hankins, R.P. Jr. (Torrence, 
Dreelin, Farthing and Buford, Inc., Richmond, VA). pp 994-996 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Torrence, Dreelin, Farthing and Buford, Inc., Engineers- 
Architects, of Richmond, Virginia, have designed a solar energy 
system for heating process water for a new film processing plant for 
EASCO Photo in Richmond. The system utilizes 102 flat plate solar 
collectors attached in a vertical plane to the south wall of the 
building. Manual and computer calculations showed that the match 
between the output of a vertical collector array and the hot water 
requirements for the film processors was good and that a vertical 
array produced a lower pay off period than a tilted array. The bid 
cost for the installed solar energy system was $40,000 ($18.70/gross 
sq ft of collector area or $21.20/net sq foot of collector area). 
EASCO considered the resulting 8 to 9 year payback period to be 
satisfactory. Construction of the solar energy system should be 
complete by July 1, 1978. 


22313 Solar water heating system for a once-a-week aircraft 
corrosion control facility. Bowen, C. (Robert and Co. Assoc., Atlan- 
ta, GA); Akridge, J.M.; Murphy, C.A. pp 997-1000 of Solar diversifi- 
cation. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Solar Hot Water Heating System described uses approxi- 
mately 17,000 ft* of high performance flat plate collectors to heat 





2328 ENERGY RESEARCH ABSTRACTS 


125,000 gallons of water to temperature above 140°F. The facility 
for which this system was designed uses 121,000 gallons of 140°F 
wash water per week, 114,000 of which is used during an eight hour 
period on Friday of each week. The solar system (collectors and 
storage) was designed to provide an average of above 97% of the 
system requirements for December and an average of 100% of the 
system requirements for all other months. The method in which a 
programmable calculator was used to design a system using synthe- 
sized average meteorological data rather than “typical year’ meas- 
ured data is described. The method used to select collector tilt to 
optimize yearly energy collection while keeping month-to-month 
variations minimal is discussed. 


22314 Design and performance of an industrial sized pebble bed. 
Stine, W.B.; — 4 J. (Califorina Polytechnic State Univ., San 
_ Obispo). VA -1011 of Solar diversification. Vol. 2.1. Boeer, 

; Franta, G.E. (eds.). Newark, DE; American Section of the 
een Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Design information and test results of the performance of a 
396 m* (14,000 ft*) pebble bed, operating in conjunction with a solar 
heated industrial crop dehydration system now operating in Fresno, 
California, are presented. The bed stores heat from a 65.6°C (150°F) 
constant temperature, 23.6 m*/sec. (50,000 scfm) airflow from solar 
collectors and discharges heat at night to a 9.44 m*/sec. (20,000 
scfm) airflow. The system design parameters are discussed and 
thermal performance predictions based on numerical integration of 
the Schumann model are described and compared with operational 
data. Also bed pressure drop predictions using the Ergum equation 
are validated. Included are design details of the unit’s construction, 
rock selection, and plenum design with comments on cost optimiz- 
ation. 


22315 Present status and the future potential of solar industrial 
process heat. Fraser, M.D. (InterTechnology/Solar Corp., Warren- 
ton, VA). pp 1012-1016 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The potential for the use of solar process heat in industry 
appears to be significant. Industrial process heat accounts for a 
significant fraction of the amount of energy consumed in the U.S., 
and surveys have indicated that a certain portion of this process heat 
technologically could be provided by solar. However, in spite of this 
potential, the use of solar energy in industry faces a number of 
obstacles. Solar systems, particularly for moderate- rather than low- 
temperature heat, are not fully proven. The economics of solar 
systems need to be demonstrated, particularly vis-a-vis competing 
fossil fuels. Little operating experience has been obtained with 
industrial solar systems, and no firm guidelines exist as to their 
design and operation. Much of the applicable technology is bor- 
rowed from the solar heating and cooling industry. Work needs to 
be done to develop solar system designs especially for industrial 
applications. Finally, a number of non-technical issues have been 
identified which must be resolved. The purpose of this paper is to 
review the present status of industrial solar process heat systems, to 
indicate their potential, to discuss current efforts to demonstrate 
such systems, and finally to point out some problem areas which 
need further attention. 
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REFER ALSO TO CITATION(S) 21982, 21983, 22179, 22180, 
22184, 22185, 22188, 22189, 22190, 22195, 22198, 22203, 22205, 
22206, 22207, 22213, 22218, 22223, 22225, 22226, 22230, 22232, 
22233, 22242, 22248, 22249, 22252, 22253, 22259, 22264, 22268, 
22277, 22278, 22279, 22282, 22293, 22298, 22410, 22428, 22433, 
22450, 23637, 23681 


22316 (AED-Conf—78-155-044) Solar watt installations for in- 
dustrial, swimming, and heating water. Miller, J. (Brown, Boveri und 
Cie A.G., Mannheim (Germany, F.R.)). 1978. 9p. (In German). 
— Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Portions of document are illegible. 

The report describes the ‘BBC solar watt plant’ for industrial 
water heating. The plant consists of the collector system whose 
technical construction and integration in the building are described, 
and the heat accumulator. The accumulator can additionally be 
heated or re-heated with electrical energy. Hints are given for an 
integration of the solar system in a conventional heating system. 
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22317 (BMFT-FB-T—77-42) Solar water heating. Birnbreier, 
H.; Liemert, K.; Riebold, G. (Brown, Boveri und Cie A.G., Heidel- 
berg (Germany, F.R.). Zentrales Forschungslabor; Rheinisch-West- 
faelisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). Abt. 
Anwendungstechnik; Sueddeutsche Metallwerke G.m.b.H., Wall- 
dorf (Germany, F.R.)). May 1976. 102p. (In German). Dep. NTIS 
(US Sales Only), PC A06/MF AO1. 

Tap water heating with conventional oil heating plants is 
performed with very low efficiency in summertime (5 to 20%). The 
object of this project was therefore to clear, if in this season solar 
energy can be used in Middle Europe for water heating. For this 
purpose, investigations were made on the stationary and daily effi- 
ciency of solar collectors alone as well as on complete solar systems 
at different places. The results show that about 50 to 90% of the heat 
requirement can be gained from solar energy, depending on the size 
of the collector area and water consumption. Due to unsteady 
weather conditions a supplementary electric heater is needed in the 
summer as well. The average annual useful heat gain per square 
meter absorber area is about 1 kWh per day. 


22318 (DOE/NASA/CR—150841) LARGO hot water system 
thermal performance test report. (Wyle Labs., Huntsville, AL (USA). 
Solar Energy Systems Div.). Nov 1978. Contract EX-76-A-29-1037. 
36p. Dep. NTIS, PC A03/MF AO1. 

The thermal performance tests and results on the LARGO 
Solar Hot Water System under natural environmental conditions are 
presented. Some objectives of these evaluations are to determine the 
amount of energy collected, the amount of energy delivered to the 
household as contributed by solar power supplied to operate the 
system and auxiliary power to maintain tank temperature at proper 
level, overall system efficiency and to determine temperature distri- 
bution within the tank. The tests and evaluation were performed at 
the Marshall Space Flight Center solar test facility. The Solar Hot 
Water system is termed a "Dump-type” because of the draining 
system for freeze protection. The solar collector is a single glazed 
flat plate. An 82-gallon domestic water heater is provided as the 
energy storage vessel. Water is circulated through the collector and 
water heater by a 5.3 GPM capacity pump, and control of the pump 
motor is achieved by a differential temperature controller. 


22319 (EPRI-ER—S515-SR, pp 9.1-9.2) Instrumentation and 
evaluation of a solar water heating system. Progress report: introduc- 
tion to low cost monitoring system. Gowing, R.N. (New England 
Power Service Company, Westborough, MA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


Instrumentation of a 208-square foot domestic water heating 
installation at South County Hospital in Wakefield, Rhode Island is 
described. A program of installing 100 solar-electric water heating 
packages in customers’ homes is mentioned along with the difficul- 
ties in low-cost monitoring of these systems. (MHR) 


22320 (TID—28964) Double-exposure collector system. Techni- 
cal progress report, July 1, 1978—September 30, 1978. Larson, D.C.; 
Savery, C.W. (Drexel Univ., Philadelphia, PA (USA)). 31 Oct 1978. 
Contract EG-77-G-04-4089. 1lp. Dep. NTIS, PC A02/MF AO1. 

A retrofit solar water-heating system has been installed in a 
three-story apartment building at Drexel University. The system 
employs two conventional collector banks (10 PPG collectors) 
mounted at the latitude angle for Philadelphia of 40 deg from the 
horizontal and two double-exposure collectors (DEC's) mounted 
vertically in mirrored enclosures. Although the DEC units are being 
used for year-round domestic water heating for the building, they 
are designed to provide maximum output in the winter and are 
therefore well-suited to solar space heating applications. Instrumen- 
tation for testing the collectors has been available in the apartment 
building. In the current quarter new temperature sensors and a heat 
exchanger have been installed and regular data collection has begun 
again. Every effort is being made to assure that reliable data are 
being obtained. A theoretical study of alternative mirror configura- 
tions was also completed during the quarter. These calculations 
indicated that an optimal adjustable-mirror configuration exists 
which is optimal at latitudes 35, 40 and 45 deg. One mirror configu- 
ration therefore can be employed at diverse locations and is adapt- 
able to a variety of solar energy applications. 


22321 Solar hot water booster and exchanger for use therein. 
ay T.D. US Patent 4,126,122. 21 Nov 1978. Filed date 24 Jan 
1977. 8p. 

A solar powered heater system is disclosed which may be 
employed to preheat water in or prior to delivery to a conventional 
hot water heater. The solar powered heater system includes a heat 
exchanger which is formed from a tube having a contoured surface. 
This tubular heat exchanger is inserted in a tank through which the 
liquid to be heated passes. The heat exchanger is part of a closed 
loop, through which a heat transfer fluid is circulated, which in- 
cludes an array of solar collectors. The heat transfer fluid may either 
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be bypassed around the heat exchanger or caused to stop circulating 
when insufficiently heated by the solar energy. 


22322 Solar water heating system. Cook, R.E. (to A.O. Smith 
Corp.). US Patent 4,119,087. 10 Oct 1978. Filed date 26 Jul 1976. 6p. 

A solar water heating system is described in which piping 
arrangements and solenoid operated valves are combined with a 
water storage heater and solar heater or collectors in a manner to 
protect the system against over temperature and against freezing 
without the use of antifreeze or auxiliary heat exchanger systems. 


22323 Solar water heater for trailers and buildings. Lanciault, 
J.A. US Patent 4,098,263. 4 Jul 1978. Filed date 23 May 1977. 4p. 

The following invention relates generally to a solar water 
heater apparatus adapted for use particularly in housetrailers or 
mobile homes having curved roof surfaces as well as houses whose 
top portion also has a contour. Plural twin-storage tanks for water 
are disposed on these roof tops, and they are suitably dark colored to 
absorb the sun’s radiation. Conduits and valves associated with these 
storage tanks allow for the transition of heated liquid within the tenk 
to a point remote therefrom for subsequent use, and also include 
valve and conduit means for replenishing the water contained in the 
tanks. Preferably a pair of such twin-tanks are installed at the apex of 
curvature on a roof top, and support members co-act with each of 
the tanks to provide balance on the apex. The tanks are supported on 
insulating means, and overlying said: tanks and spaced therefrom is 
an overlying canopy which serves to intensify, magnify, and retain 
the sun’s thermo radiation. 


22324 Solar technics - useful and promising to general consider- 
ations. Baugewerbe.; No. 2, 31-33(Feb 1978). (In German). 

Solar Technics has already achieved an interesting technical 
level and has entered into its first phase of practical utilization. 
There are mass-produced elements (collectors, storage units, etc.) 
with which, also for our geographical position, useful plants, prefer- 
ably for hot water preparation, can be built. There is no doubt as 
regards the economic viability of such plants when one considers the 
amount of heating fuel and similar energy carriers that can be saved. 
The operating principle of solar plants, promotion of solar energy 
utilization and regulations in this field are dealt with. 


22325 Use of the HUD minimum property standards in evaluat- 
ing solar domestic hot water systems for the HUD/Florida solar hot 
water heating initiative. Gleman, S.M.; Hill, T.S.; Hancock, O.G. Jr.; 
Starr, S.O. (Florida Solar Energy Center, Cape Canaveral). pp 522- 
526 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The application of the HUD Minimum Property Standards 
(MPS 4930.2 or NBSIR 77-1272) for evaluation of solar hot water 
systems proposed by vendors during the Florida Residential Solar 
Water Heating Initiative Program is described. Problems arising in 
the system evaluations (including materials compatibility, toxicity of 
heat transfer fluids, system sizing, collector testing, manuals, control 
systems and freeze protection) will be examined, leading to a discus- 
sion of practical strengths and weaknesses in the implementation of 
the MPS document. Industry attitudes and acceptances of the docu- 
ment will be treated. Suggestions are offered for the future improve- 
ment of the MPS and for the use of the MPS by government 
agencies and private concerns. 


22326 Results of operational testing on direct and indirect types 
of domestic hot water systems. Yen, H. (Wyle Labs., Huntsville, AL); 
Barber, R.; Usher, H.; Thomas, C.N.; Strickland, M. pp 527-531 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Post-test data evaluations are presented to summarize the 
operational performance of two types of solar domestic hot water 
(DHW) systems. Both systems were operationally tested during the 
past year at the Marshall Space Flight Center Solar Heating and 
Cooling Test Facility as part of the System Integration of Marketa- 
ble Subsystems Program. Systems schematics and installation photo- 
graphs are presented to describe both systems. The direct solar 
DHW heating system utilized a draindown freeze protection 
method. The indirect solar DHW heating system utilized a silicone 
heat transfer fluid in the collector loop and water in the potable 
loop. The two loops are coupled by a double-walled heat exchanger. 
The results of operational tests are presented. Test results indicated 
thermal performance of the direct type of domestic hot water system 
is higher than the indirect type, but the reliability of the freeze 
protection system of the direct type requires further evaluation and 
possible design changes. 
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22327 Comparative study of solar hot water systems. Bergg' 

J.B. (Califorina State Univ., Sacramento); Baughn, J.W. pp $55.57 577 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, ‘€ E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An experimental and analytical study of solar hot water 
systems being conducted at California State University, Sacramento, 
is described. Different types of systems, both pumped and thermosy- 
phon, single and two tank and integral are being studied and the 
results will be compared to establish the relative thermal perform- 
ance and economics of these different systems. A wide range of 
climatic and water use conditions will be considered and used to 
make economic comparisons. 


22328 One hundred solar water heaters: some lessons learned 
about installation and performance at New England Electric. Smith, 
R.O. (Robert O. Smith and Assoc., Newton Highlands, MA); 
Meeker, J.F. pp 578-585 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Mechanical troubles found during the first year of operation 
of solar water heaters installed in 100 single-family homes of custom- 
ers of New England Electric Subsidiaries during 1976 are surveyed. 
Costs, savings, and improvements made later are also reported. In 
1975 this firm set out to study the electrical load levellin y pesential 
and economic viability of solar water heaters. Before suc ch informa- 
tion could be obtained it became necessary for all involved to learn 
how to get satisfactory operation from the solar water heaters 
furnished. The project has become a beneficial learning experience 
and most of the participants appear to be making effective use of the 
lessons in improving the installations. 


22329 Project sunshower: preliminary results and conclusions. 
Aitken, D.W. (San Jose State Univ., CA); Kiphut, A.D. pp 586-593 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

The initial operation of an 837 m? (9,000 ft?) solar domestic 
water heating system primarily utilizing steel absorber panels to 
serve 600 University students in three residence halls on the San Jose 
State University campus is reported. Portions of the solar systems 
were still being completed during the monitored period of February 
through May 1978, but even in an interim condition of seriously 
substandard thermal insulation of pipes and tanks the solar contribu- 
tion to the water heating steadily increased from about 29% in (a 
very rainy) February to 56% in May. The most nearly completed 
solar system provided a weather-averaged solar contribution to an 
entire 200-student dormitory that increased from about 43% in 
February to 77% in May, at which time it yielded a solar contribu- 
tion of over 100% of daily water heating demand on sunny days. All 
operational conditions are as designed. 


22330 Gas heater for domestic hot water particularly suited to 
solar backup service. de Winter, F. (Altas Corp., Santa Cruz, CA). 
pp 594-598 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A novel gas backup heater is being developed which will 
become an integral part of the solar energy storage tank of a solar 
heated domestic water system. The heater is located above the solar 
storage tank, which makes up most of the parasitic heat losses of the 
backup heater. Parasitic heat losses for a typical single family unit 
can be held to around 500,000 Btu/year. Gas heating is fed in 
through a one-way heat pipe which uses a gravity condensate return. 
The walls of the heater are used as condenser in the heat pipe, and it 
seems possible to achieve firing rates (make up rates) comparable to 
those achieved in present units. The backup heater offers the possi- 
bility to save significant amounts of gas which would be wasted if 
current gas heater designs were used for a backup function. It also 
saves on floor area, which at $30/ft? in the modern home is a 
precious commodity. 


22331 Using two-phase working fluids to greatly improve passive 
solar water heating. Davis, B.W.; Bol, K.B. (Northern Arizona Univ., 
Flagstaff). pp 599-602 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
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The performance of passive thermosyphon solar water heat- 
ers is greatly limited because of the low pressure gradients that 
provide the impetus for mass flow rates by the process of natural 
convection. The efficiency of this type of system is generally on the 
order of 5 to 10% at the very most. Experimental investigation of a 
dual loop passive solar water heater to obviate the deficiencies 
inherent in thermosyphon systems has been investigated at Northern 
Arizona University. In the (closed) primary loop a relatively high 
vapor pressure fluid continuously vaporizes in the solar collector 
and recondenses in the heat exchanger located in the hot water 
reservoir. The use of n-butane sufficiently charged so that boiling 
occurs in the collector and re-condensation of the vapor in the heat 
exchanger provides the vehicle for efficient heat transport without 
the requirement of a large mass flow rate as is necessary in a single 
phase system. This concept was evaluated using a 17-ft? double 
glazed solar collector and a 30-gallon water tank containing a —_ 
multi-coiled tube for heat exchanger. Careful evaluation of solar flux 
versus temperature rise of the mass of water in the tank proved that 
the efficiency of the system was above 60% when the reservoir 
water temperature was less than 40° and the A tau between absorber 
plate and ambient was less than 20°C. A different, more physically 
manageable expermental system is now under construction, which 
will easily allow the evaluation of several different working fluids 
including methanol. 


22332 Experiences with a low cost residential solar hot water 
system. Nussbaum, O.J. (Halstead Industries., Inc., Scottsboro, AL). 
pp 710-712 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The installation described was made to determine the feasibil- 
ity of a direct hot water system without using special heat transfer 
fluids and with full utilization of an existing electric hot water 
storage heater. Another objective was to explore savings in hot 
water cost under actual usage conditions in a residence occupied by 
a family of four. Finally, perhaps the major objective was to develop 
a reasonably safe and inexpensive method to protect the solar 
collectors and the water piping from freezing without resorting to 
draindown or antifreeze solutions. While this experimental installa- 
tion has survived one severe winter it cannot be termed a complete 
success because the electric resistance heating cable used for freeze 
protection was not properly installed originally and the necessary 
electric energy to heat the collectors above 0°C was underestimated 
in the original design. On the other hand, sufficient data have been 
accumulated to indicate worthwhile savings in the cost of electricity, 
particularly in areas where power costs are relatively high. 


22333 Residential water heater pumped by differential pressure. 
Hoyer, E.; Merriam, M. (Lawrence Berkeley Lab., CA). pp 713-714 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A residential solar water heater operating without circulation 
pump or thermosiphon has been designed and built and is in regular 
operation. The power to accomplish water circulation is drawn from 
the city water supply system by means of two pressure regulators set 
at pressures lower than the city water system pressure. A discharge 
valve operates at a pressure intermediate between that of the two 
regulators. Circulation between the collector and storage tank is 
accompanied by discharge of water from the system. The advantage 
of the differential pressure system is that the need for a circulation 
= and the power to operate it is eliminated, combined with 

exibility in collector and storage tank location not available with 
thermosiphon systems. To the best of our knowledge no solar water 
heater pumped by differential pressure has been built previously. 


22334 Heat exchanger penalties in single loop (antifreeze) solar 
water heating systems. de Winter, F.; Horel, J.D. (Altas Corp., Santa 
Cruz, CA). pp 714-718 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An expression was developed to describe the heat exchanger 
penalty obtained in single loop solar water heating systems, and a 
method was developed to calculate and optimize system perform- 
ance. Preliminary calculations were made of the point at which one 
should switch to a double loop system. This was found to be 
between 110 ft? and 180 ft? of collector, so a single family domestic 
water heating unit will likely be best with a single loop. 


22335 Heat exchanger for solar energy. Bridgegum, J.E. (to 
Mor-Flo Industries, Inc.). US Patent 4,054,981. 25 Oct 1977. Filed 
date 17 Feb 1977. 6p. 
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The heat exchanger is formed by wrapping a metal sheet 
about a water storage tank to define an intermediate cylinder and 
positioning an outer cylinder over the intermediate cylinder in sealed 
relation therewith to provide a relatively wide annular space about 
the water tank. Fluid heated by solar energy is circulated through 
this annular space to heat water in the tank by heat exchange 
through the intermediate cylinder and tank itself. A very narrow 
annular space is defined between the intermediate cylinder and 
exterior surface of the tank such that any leaks that may develop in 
the intermediate cylinder will result in the heated fluid passing down 
this annular space to the exterior so that the risk of contamination of 
the heated fluid with water in the tank is minimized. 


OTHER 
REFER ALSO TO CITATION(S) 22150, 22183, 22294, 22393 


22336 (LBL—6877, pp 40-42) Nitinol engine development. 
Banks, R.; Kopa, R.; Mohamed, M.H.; Wahlig, M. 1977. 
In Energy and Environment Division annual report 1977. 
A new electromically controlled cycle simulator for a para- 
metric study of nitinol characterization is described, and nitinol 
materials studies are discussed. (WHK) 


22337 (SAND—78-0986) Evalution of solar Rankine-cycle 
engine systems. Rambach, G. (Sandia Labs., Albuquerque, NM 
(USA)). Jan 1979. Contract EY-76-C-04-0789. 39p. Dep. 1S, PC 
A03/MF AOl1. 

Electrical parasitic losses are evaluated for two solar Ran- 
kine-cycle engine systems currently in operation at Sandia Laborato- 
ries: (1) a total-energy solar system for the Midtemperature Solar 
Systems Test Facility @ASSTF), and (2) the Willard solar irrigation 
pump. Estimates are given of the minimal electrical parasitic losses 
that a commercialized total-energy solar system of the size of the 
MSSTF could have as well as minimal losses for the Willard solar 
irrigation pump. 


22338 (SAND—78-2228) Closed-cycle hydride engines. Hinke- 
bein, T.E.; Northrup, C.J.; Heckes, A.A. (Sandia Labs., Albuquer- 
que, NM (USA)). Dec 1978. Contract EY-76-C-04-0789. 25p. Dep. 
NTIS, PC A02/MF AO1. 

Closed-cycle hydride engines of 1/2 horsepower or less, 
which are capable of using a low quality heat source such as is 
available from flat plate solar collectors or from process waste 
streams, are described. The engines are simple in concept and 
operation, potentially inexpensive, reliable, and capable of remote 
unattended operation. They perform work as hydrogen, which is 
evolved from a heated metal hydride, expands against a flexible 
member. The cycle is completed by the reabsorption of hydrogen in 
the metal upon cooling. Thus, hydrogen is not consumed in the 
operation. Theoretical cycles are described and the efficiencies are 
presented. A comparison is made to both Carnot and Rankine cycles. 


22339 (SOLAR/2005—78/50) Solar Project Description. Iris 

Images, Inc., Film Laboratory, Mill Valley, California. (International 

Business Machines Corp., Huntsville, AL (USA)). 9 Jun 1978. Con- 

iy EG-77-C-01-4049;EG-77-C-01-2522. 43p. Dep. NTIS, PC A03/ 
F AOl. 

A brief summary is given of the Iris Images, Inc. solar 
installation. The solar energy is used to heat photographic process 
water in a commercial photo-processing laboratory located in Mill 
Valley, California. The solar system was installed in the new build- 
ing during the Spring of 1976. The two collector banks are mounted 
on the flat roof of the building with a total aperture area of 640 
square feet. Both of the collector banks were site fabricated. The 
absorber oe for one bank are aluminum, as manufactured by 
Sunbrust Solar Energy, Inc. The other absorber plates are copper 
and were manufactured by Solar Development, Inc. Copper tubing 
is used for the fluid passages in both collectors. Auxiliary heating of 
the process water is provided by a gas fired storage type water 
heater. The solar system has been fully instrumented for data acquisi- 
tion and is included in the National Solar Data Network. 


22340 (SOLAR/2005—78/60) Solar Project Cost Report. Iris 
Images, Inc., Film Laboratory, Mill Valley, California. (International 
Business Machines Corp., Huntsville, AL (USA)). 9 Jun 1978. Con- 
tract W-31-109-ENG-38;EG-77-C-01-4049. 33p. Dep. NTIS, PC 
A03/MF AO1. 

The solar energy system provides preheated process water 
used for photographic film processing. The system utilizes two banks 
of flat plate collectors. Storage capacity is 360 gallons and is pro- 
vided by three, 120 gallon storage tanks located in a mechanical 
equipment room. A gas fired water heater provides auxiliary energy 
for the process. The construction costs of this solar water heating 
project are presented. Categorical system costs are broken down into 
materials, direct labor, and subcontract costs where available. Direct 
labor costs are those of the solar contractor, Interactive Resources. 
The only subcontractor cost was for electrical power system installa- 
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tion which includes materials, labor overhead and profit in a lump 
sum. 


22341 (SOLAR/2008—78/60) Solar Project Cost Report. 
Aratex Services, Inc., Industrial Laundry, Fresno, California. (Inter- 
national Business Machines Corp., Huntsville, AL (USA)). 7 Jun 
1978. Contract W-31-109-ENG-38;EG-77-C-01-4049. 35p. Dep. 
NTIS, PC A03/MF AOl1. 

The system utilizes 140 Ying, flat plate, lexan glazed collec- 
tors which provide an effective aperture area of 6500 square feet. 
The collectors are mounted in 24 rows on the flat roof of the 
building. The water is pumped between the collectors and the 
atmospherically vented storage tank. The 12,500 gallon insulated 
fibergiass storage tank is located above ground on the concrete floor 
of a covered area of the building which is open to the outside. The 
solar energy system is used in conjunction with a system which 
recovers heat from laundry wastewater and steam condensate. The 
construction costs of this solar water heating system are presented. 
Category costs are listed by materials, labor, and subcontract costs. 
The subcontract costs include materials, labor, overhead and profit 
costs for insulation and electrical subcontractors. 


22342 Apparatus for drying clothes usng solar energy. Prager, M. 
US Patent 4,125,946. 21 Nov 1978. Filed date 14 Jun 1977. 10p. 

Apparatus for drying clothes does not require use of gas or 
electrical energy for generation of heat. A solar collector is used for 
regeneration of a desiccant, the desiccant being utilized for drying of 
clothes. A first portion of the solar collector is used to heat ambient 
temperature air which is used to absorb moisture from a desiccant, 
flowing in diluted form over a wick in a second portion of the 
collector. In a third part of the collector the heated air is humidified 
to a near saturated state. The moist, hot air interacts with water in a 
condensing heat exchanger, providing at the output thereof both hot 
water for storage and subsequent other uses and distilled water, 
along with saturated air at ambient temperature. 


22343 Solar tracking system. Chromie, E. US Patent 4,103,151. 
25 Jul 1978. Filed date 5 Jul 1977. 6p. 

A solar powered engine and tracking system comprises a 
piston working within a cylinder for turning a drive shaft for driving 
an electrical generator or performing other useful work, and a solar 
concentrator comprising a plurality of mirrors, each reflecting Sun 
light on a common focal point on the end of the cylinder for heating 
a flash boiler located thereon. Preheated water from a source is 
injected into the flash boiler by a pump powered by the drive shaft 
timed according to piston movement after operating the piston, the 
steam is then vented from the boiler by valve means operated from 
the drive shaft. A starter motor is provided to initially start the 
engine operating by rotating the drive shaft until the piston move- 
ment is self sustaining. The entire device is enclosed in a solar energy 
collector panel for elevating the temperature of the system so as to 
maintain the water at a sufficient temperature with a minimum of 
external heating. The collector may also be utilized for separate 
external heating purposes. Sensor controlled motors track the rela- 
tive movement of the Sun and Earth and continually position the 
collector for maximum solar energy concentration. 


22344 Concentration of underground brines in situ by solar evap- 
oration. Sadan, A. US Patent 4,088,451. 9 May 1978. Filed date 2 
Mar 1976. 10p. 

A process is provided for the recovery of chemicals, such as 
chlorides, sulfates, carbonates, and borates of such alkali metals as 
sodium and potassium, among others, from underground brines 
associated with an ore body containing the chemicals. The under- 
ground brine is pumped to the surface and confined over the ore 
body, where it is concentrated by solar evaporation. The concentrat- 
ed brine is returned to an underground basin adjacent to the ore 
body and stored for later removal by pumping for the subsequent 
recovery of chemicals therefrom. Thus, solar evaporation is used to 
produce the desired concentration of brine to optimize the subse- 

uent recovery of chemicals therefrom, thereby resulting in substan- 
tial savings in overal] energy costs. 


22345 Devices and methods for converting heat energy to me- 
chanical energy. Hart, W.B. (to Delta Materials Research Ltd.). US 
Patent 4,087,971. 9 May 1978. Priority date 24 Mar 1975, United 
Kingdom of Great Britain and Northern Ireland (UK). 16p. 

The invention discloses devices and methods for converting 
heat energy into mechanical energy utilizing elements formed of 
materials which exhibit so-called shape memory effect (SME) char- 
acteristics. 


22346 Energy flux values to a solar food dryer from modified 
solar cells. Wagner, C.J.; Bryan, W.L.; Miller, J.M. (U.S. Citrus and 
Subtropical Products Lab., Winter Haven, FL). pp 33-36 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Modified silicon solar cells were used to measure radiation 
received by an experimental solar food dryer equipped with reflec- 
tors to increase radiation. Two reflectors, above and below drying 
chambers, could be manually rotated and the angle of the drying 
chambers could also be adjusted. Modified solar cells were calibrat- 
ed to an Eppley black and white pyranometer. Energy received by 
the dryer was compared for different angles of reflectors, and/or 
dryer chambers. Comparisons between calculated and measured 
energy fluxes indicate data from solar cells could be used for 
estimating energy balances and for defining parameters for solar 
drying. 


22347 Application of solar energy to the oxidation of toxic mate- 
rials in water. Seely, G.R. (Charles F. Kettering Research Lab., 
Yellow Springs, OH). pp 71-75 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The feasibility is discussed of the direct use of sunlight in 
wastewater treatment, — the dye-sensitized photo-oxidation of 
toxic organic substances such as phenols. The present system makes 
use of gelled beads of the natural pol haride alginate, stained 
with a sensitizing dye, usually of the thiazine class. The use of a 
heterogeneous treatment system simplifies separation of treated 
water from the dye. Examples are given of the sensitized oxidations 
of 2,4-dichlorophenol and p-toluidine, the former in tungsten lamp 
light and the latter in sunlight. Estimates are made of the capacity of 
sunlight to effect photosensitized oxidations, based on reasonable 
quantum yield expectations and published data on annual average 
daily irradiances in the visible region of the spectrum. The land 
requirements seem not unduly large. 


22348 Performance prediction of a solar-operated intermittent 
ammonia-water refrigerator using a flat plate collector. Venkatesh, A.; 
Gupta, M.C. (Indian Inst. of Tech., Madras, India). pp 777-781 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An intermittent solar refrigerator employing a flat plate col- 
lector is comprised of three major components namely, a generator- 
cum-absorber, a rectifier and a condenser-cum-evaporator. During 
the process of generation the vapours passing through the rectifier 
are condensed in the condenser. Ammonia vapours are reabsorbed in 
the weak solution during the refrigeration process. The results of the 
analysis carried out for the ammonia-water system are presented. 
The various processes have been simulated on a digital computer 
using the initial solution concentration and generator temperature as 
inputs. The heat absorbed during generation and the mass of vapours 
condensed have been determined for the generation process. Also 
the miniumum evaporator temperature, effective refrigeration and 
coefficient of performance have been computed. The results of this 
computation are presented as nomograms and are discussed. 


22349 Update on the Advanced Components Test Facility. 
Altman, R.F.; Brown, C.T.; Teague, H.L. (Georgia Inst. of Tech., 
Atlanta). pp 835-839 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Installation of the U.S. Department of Energy’s Advanced 
Components Test Facility has been completed. The facility is operat- 
ed by Georgia Tech’s Engineering Experiment Station and is located 
on the Georgia Tech campus in Atlanta, Georgia. The principle 
feature of the facility is a hexagonal array of 550 mirrors or heliostats 
that are mechanically driven so that they focus sunlight at a point 
21.3 meters above the center of the field. A tower for test apparatus 
stands in the center of the field and a computerized data acquisition 
system is housed in the control building adjacent to the field. The 
mirrors are capable of delivering a total flux of 400 kW to the focal 
zone with a peak flux density of approximately 220 W cm™*. The 
facility is designed to serve as a test-bed for solar components that 
require concentrated solar energy for their operation. 


22350 Performance simulation of the Battelle/NML solar irriga- 
tion pump. Fischer, R.D.; Talbert, S.G.; Alexander, G.; Smith, W.A. 
(Battelle, Columbus Labs., OH). pp 936-942 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A 37-kW solar-power irrigation-water pump was developed 
by Battelle for Northwestern Mutual Life Insurance Company and is 
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currently operating at Gila Bend, Arizona. At peak solar input, the 
turbine-driven propeller pump is designed to supply 38 m* (10,000 
gallons) of water per minute with a static lift of 3.7 m (12 ft). Heat is 
supplied to a Rankine-cycle power system from a 554 m? (5960 ft?) 
array of horizontally-mounted North-South axis, tracking, parabolic 
collectors. Principle elements of the performance simulation proce- 
dures and selected results from design effort to explore alternate 
system configurations, to size the system components, and to predict 
the daily water delivery for typical days for each month of the year 
are described. Conversion to hybrid-electric operation is also dis- 
cussed. 


22351 Commerical potential of solar-powered irrigation systems: 
a case history. Conner, J.G.; Hofmann, P.L.; Harvey, T.W.; Mckeon, 
J.C. pp 943-946 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Activities undertaken by the Northwestern Mutual Life In- 
surance Company (NML) and Battelle Memorial Institute (BMI) 
during 1977 in attempting to commercialize the NML/BMI 50 hp 
solar-powered irrigation system (SIS) sited on the NML ranch in 
Gila Bend, Arizona, are outlined. Costs associated with the Gila 
Bend unit are provided, along with extrapolations of manufacturing 
costs to 1000 units. A ‘business model” is described which was 
developed to provide an economic framework for the proposed 
implementation of a SIS business. Using various basic business 
assumptions as input data, the model permits calculation of the 
competitive selling price of solar vs electrically powered irrigation 
systems as a function of time. Contacts with potential manufacturers 
regarding commercialization of the SIS via a proposed demonstra- 
tion program are reviewed. Reasons given by the companies for not 
participating in commercialization efforts to date are summarized 
along with recommendations for future activities. 


22352 Thermodynamic cycles and efficiency of a thermoelastic 
energy conversion process. Kopa, R.D. (Lawrence Berkeley Lab., 
CA). pp 952-956 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G-.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The objective of the present study is the accurate determina- 
tion of the efficiency of the energy conversion process in Shape 
Memory Effect (SME) alloys. For this purpose, an electronically 
controlled Cycle Simulator was designed which subjects a single 
SME alloy wire element to the stress-strain-temperature cycles cor- 
responding to a specific thermodynamic cycle (e.g., isothermal, 
adiabatic, constant stress "’stress limited,” heat recuperation, etc.) as 
selected during the investigation. The test parameters, which can be 
varied singly or in combination, include various stress levels, stress 
rates, percent of elongation of the wire, temperature levels, heating 
and cooling rates, cycling speeds, etc. Efficiency values as a function 
of these parameters serve for the identification of the most efficient 
thermodynamic cycle. The apparatus and test procedure are de- 
scribed, and the preliminary tests discussed. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 22044, 22151, 22157, 22181, 
22218, 22237, 22241, 22253, 22264, 22266, 22267, 22308, 22309 


22353 (LBL—8022) Microstructure of a black chrome solar se- 
lective absorber. Lampert, C.M. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 
10p. ata ye a Dep. NTIS, PC A02/MF AO1. 
‘om 22. symposium and instrument display; San Diego, CA, 

USA as Aug 1978). 

The structure of Harshaw Chemicals’ CHROM-ONYX type 
of black chrome/metal selective absorber was studied to gain a 
better understanding of its influence upon the mechanism of wave- 
length selectivity. Spectral reflectance measurements were per- 
formed on seven samples. In this study, the best selectivity was 
found by these measurements to be 1.0 micron of black chrome on 
copper and 0.7 micron of black chrome on nickel. Both transmission 
and scanning electron microscopy were employed to study micros- 
tructure and chemical composition. As a result of the combined 
studies, some effects of black chrome thickness and the metallic 
substrate were determined. It was found that black chrome consisted 
of a very fine metallic distribution of particles of chromium, possibly 
suspended within a matrix of an oxide of chromium. This combina- 
tion was, in turn, agglomerated into larger particles within the 
0.05—0.3 micron size range. These larger particles formed a network 
which constituted the surface coating. 
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22354 (NP—23186, pp 6p, Paper 3) Solar selective coatings. 
Mattox, D.M. (Sandia Labs., Albuquerque, NM). 1977. 

In SOLARCON 77: seminar. 

The following are discussed: the nature of solar radiation, the 
nature of thermal radiation, the nature of radiation reaching receives 
surface, selective solar photothermal absorber, the fabrication of 
selective absorber surfaces, and specifications. Some data on spectral 
reflectance, emittance, and solar absorptance are presented. (MHR) 


22355 (PNL-SA—6831) Specularity measurements by Fourier 
transform examination. Hampton, H.L.; Hartman, J.S.; Lind, M.A. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). May 1978. 
Contract EY-76-C-06-1830. 13p. (CONF-780550—8). Dep. NTIS, 
PC A02/MF AOl. 

From Seminar on testing solar energy materials and systems; 
Washington, DC, USA (22 May 1978). 

The Fourier transform technique was used to examine the 
scattering properties or specularity of solar reflector materials and to 
discuss some instrumentation which is being developed to measure 
the effect. 


22356 (PNL-SA—6831(Pt.2)) Specularity measurements for 
solar materials. Lind, M.A.; Hartman, J.S.; Hampton, H.L. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Aug 1978. Con- 
tract EY-76-C-06-1830. 10p. (CONF-780829—10). Dep. NTIS, MF 
AOl. 

From 22. symposium and instrument display; San Diego, CA, 
USA (28 Aug 1978). 

Portions of document are illegible. 

A technique using Fourier transform analysis which is suit- 
able for measuring the specularity of solar glass components in the 
mrad and sub-mrad is discussed and demonstrated. A brief math- 
ematical background as well as illustrative examples are included. A 
number of methods for image analysis are discussed with particular 
emphasis given to electronic integrating detectors. Typical Fourier 
plane image distributions are given for a few common solar utiliza- 
tion materials and details of the instrument used to produce the 
images are considered. The limitations and capabilities of various 
instruments are outlined along with methods for further enhancing 
the utility and sensitivity of the technique. 


22357 Recirculating natural convection solar energy collector. 
Soleau, B.S. Jr. US Patent 4,135,490. 23 Jan 1979. Filed date 14 Dec 
1976. 10p. 

Recirculating natural convection solar energy collectors are 
disclosed. In one species of the invention, the collector comprises an 
insulated housing, a cover of glass or other suitable transparent 
material, a transparent plate of glass or other suitable material 
mounted inside said housing and spaced apart from the cover, a heat 
absorber mounted inside the housing and spaced apart from the 
transparent plate, an air separator mounted inside the housing and 
spaced apart from the absorber and cover, and a heat exchanger 
located inside the housing at the top of the housing. The heat 
absorber is made from a thin sheet of suitable material such as 
aluminum foil that has a surface coated with a heat absorbing 
material such as black paint, solar selective black chrome and the 
like. As the air inside the housing flows over the heat, absorber, it is 
heated and rises to the top of the housing. The heat exchanger at the 
top of the housing absorbs heat from the hot air thereby cooling the 
air. The cooler air flows downward through a cool air return 
channel and then again flows over the absorber to be heated. In this 
manner a continuous air flow is maintained with the heat exchanger 
absorbing useful heat from the air. In a second species of the 
invention, a second plate made of glass or other suitable transparent 
material is mounted between the transparent plate and the heat 
absorber. A variation of the two main species is also disclosed. In 
this variation, a small blower is mounted in the bottom of the 
housing to assist the air flow. 


22358 Parabolic trough solar energy collector assembly. Kenne- 
dy, W.S. (to Acurex Corp.). US Patent 4,135,493. 23 Jan 1979. Filed 
date 17 Jan 1977. 6p. 

A parabolic trough solar energy collector is disclosed includ- 
ing an elongated support with a plurality of ribs secured thereto and 
extending outwardly therefrom. One surface of the ribs is shaped to 
define a parabola and is adapted to receive and support a thin 
reflecting sheet which forms a parabolic trough reflecting surface. 
One or more of the collectors are adapted to be joined end to end 
and supported for joint rotation to track the sun. A common drive 
system rotates the reflectors to track the sun; the reflector concen- 
trates and focuses the energy along a focal line. The fluid to be 
heated is presented along the focal line in a suitable pipe which 
extends therealong. 


22359 Solar energy collector. McClintock, M. US Patent 
4,134,389. 16 Jan 1979. Filed date 2 May 1977. 8p. 

Structural plastic materials are normally not resistant to ele- 
vated temperatures, and accordingly presently have only limited 
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applications in solar energy collection devices despite their decided 
cost advantages. The present invention enables the widespread use 
of such plastic materials, in fact enables the essentially complete 
construction of solar collection devices thereof. An optically dense 
radiant heat absorbable fluid is passed through the device and 
utilized to collect solar energy from such devices. Should such fluid 
not be present within the device for any reason, e.g. upon pump 
failure, sunlight entering in positively directed outwardly thereof. 
Preferably the outward direction of sunlight from the fluid receiving 
chamber is accomplished by providing one of the surfaces forming 
such chamber with a highly reflective surface so that the sun’s rays 
are outwardly deflected. In certain embodiments, as when the device 
is used as an architectural window, when such fluid is not present 
within the device, the solar energy is directed entirely through the 
device. In this manner, the chamber temperature may be held within 
tolerable levels for the particular plastics utilized. 


22360 Solar energy collection. Livermore, A.W.; Noren, D.W. 
(to Spectrum Conversion, Inc.). US Patent 4,134,392. 16 Jan 1979. 
Filed date 19 Sep 1977. 8p. 

A concentrating solar energy system is disclosed which per- 
mits efficient collection without tracking. The system comprises a 
collector having an elongate, trough-shaped body with an inner 
reflective surface having a cross-sectional curve of height H, throat 
opening T, and conforming substantially to the cartesian curve Y = 
+- AX/sup b/, the curve concentrating incident radiation into an 
included receiving area of maximum dimension R, wherein B is 
about 0.30 plus or minus 0.15, A is from about 0.5 to 2.5, H/T is 
between about 0.5 to 2.0 and preferably about 1, and the concentra- 
tion ratio T/R is at least 3. For photothermal recovery, an absorp- 
tive liquid is used circulating in a transparent receiver tube, the 
liquid being automatically drained to avoid high temperatures when 
not circulating. 


22361 Solar collector comprising an elongate Dewar vessel. 
Mahdijuri, F.; Hoerster, H.; Kersten, R. (to U.S. Philips Corp.). US 
Patent 4,134,391. 16 Jan 1979. Priority date 19 May 1976, German, 
Federal Republic of (F.R. Germany). 4p. 

A solar collector is disclosed comprising an elongate solid 
cylindrical body extending lengthwise into an elongate cylindrical 
Dewar-type vessel in a manner to form annularshaped supply and 
outlet ducts for a heat-transport medium, the sum of the cross- 
sectional areas of the supply and outlet ducts being less than one- 
quarter of the inner cross-sectional area of the vessel. 


22362 Solar energy concentrator. Tornstrom, E. (to Mobil Tyco 
Solar Energy Corp.). US Patent 4,134,387. 16 Jan 1979. Filed date 28 
Mar 1977. 6p. 

Low cost solar collectors are constructed by stretching a thin 
elongate, flexible reflective sheet (such as metallized polyethylene 
terephthalate film) over a frame so as to provide a ridged surface of 
desired geometric shape. In a preferred embodiment of the invention 
the frame comprises a plurality of rod-like members, with a supply 
reel on one end and a take-up reel on the other end. Extra reflective 
sheet material is stored on the supply reel so that when the sheet 
material in the concentrator degrades (after prolonged exposure to 
sun light), the degraded material can be rolled onto the take-up reel 
and fresh sheet material disposed in its place on the frame. 


22363 Method for insulating a solar energy collecting device. 
Zani, D.A. US Patent 4,133,914. 9 Jan 1979. Filed date 25 Oct 1977. 
4p. 


A solar energy collecting device is disclosed comprising a 
collector plate. A wall member is attached to the periphery of the 
collector plate and to the periphery of a panel to form an enclosure. 
The central portion of the panel is transparent and transmits solar 
energy therethrough and into the enclosure. A conduit passing heat 
transfer fluid during use is disposed within the chamber. The ends of 
the conduit pass through an aperture in the wall member. The 
outside of the enclosure is insulated with polyurethane foam that is 
applied by spraying process. The outside surface of the polyurethane 
foam is covered with an elastomeric membrane. 


22364 Solar energy concentrator. Brueck, C.M. US Patent 
4,130,109. 19 Dec 1978. Filed date 25 Nov 1977. 8p. 

A plurality of relatively small reflective panels, flat or curved, 
direct sunlight to an energy pickup which is approximately the size 
of one of the small reflective panels and are spaced three-dimension- 
ally to utilize available space and support structures economically. 
Telescope-type drives tilt and rotate the panels individually or by 
selected groups to focus and maintain concentration of radiant or 
solar energy on the pickup during the day and seasonally. In one 
embodiment, energy from the sun is reflected from a first group of 
reflectors to a second group of reflectors that direct the energy 
down a tubular concentrator to an energy pickup. Each of the 
reflectors is curved about a single axis. The axes of the reflectors of 
the first ap are oriented in a direction orthogonal to the direction 
of the axes of the reflectors of the second group. The first group of 
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reflectors reflect energy in lines to the second group of reflectors, 
and the second group of reflectors direct the lines of energy received 
from the first group into concentrated narrow beams to the energy 
pickup. 


22365 Solar collector for heating a fluid. Patil, P.G. (to PPG 
Industries, Inc.). US Patent 4,130,108. 19 Dec 1978. Filed date 28 
Jun 1976. 20p. 

A solar collector for heating a fluid, e.g., air or water, is 
provided with at least one glass plate and an infrared reflector plate 
mounted about a solar and infrared energy absorber to provide fluid 
heating compartments. Facilities are provided for moving the fluid 
through the heating compartments to efficiently utilize the solar and 
infrared energy to heat the fluid. Other embodiments of solar collec- 
tors are taught for efficiently heating the fluid by increasing the fluid 
path to optimize the use of solar and infrared energy. 


22366 Solar heaters. Katz, S. US Patent 4,128,096. 5 Dec 1978. 
Priority date 13 Aug 1975, South Africa. 10p. 

A solar heater is disclosed with a collector and an insulating 
lid operated by water pressure means to cover the collector when 
the celestial radiation drops below a predetermined value and to 
uncover the collector when the celestial radiation rises above a 
predetermined value. The water pressure means may be manually 
operated or electrically by means of a solenoid type valve activated 
through one or more heat sensitive devices located near or on the 
heater. 


22367 Isothermal process solar collector panel. Watt, R.E. US 
Patent 4,127,105. 28 Nov 1978. Filed date 4 Aug 1977. 6p. 

An isothermal process solar collector panel is disclosed. The 
panel includes a collector plate for absorbing radiant heat; and a 
plurality of isothermal process heat pipes in an array over a surface 
of the collector plate. Each heat pipe is closed at both ends and 
contains thermodynamic working fluid for transferring heat energy 
from the collector plate to a second fluid fowing through a manifold 
pipe for conducting the heat energy from the collector panel. The 
manifold pipe is coupled to the collector plate and has an evaporator 
section wherein heat energy is transferred from the collector plate to 
the thermodynamic working fluid; and the other end of each heat 
pipe is positioned within the manifold pipe ad has a condenser 
section wherein heat energy is transferred from the thermodynamic 
working fluid to the second fluid flowing through the manifold pipe. 


22368 Solar energy collection system. Hummell, R.L. US Patent 
4,126,270. 21 Nov 1978. Priority date 23 Jan 1976, United Kingdom 
of Great Britain and Northern Ireland (UK). 10p. 

A solar energy collection system for a building is described. 
A solar energy collector is disposed at the exterior surface of the 
building and includes a solar energy absorbent body having a surface 
which is exposed to sunlight and from which solar energy can be 
transmitted as sensible heat. A panel which is transparent to sunlight 
is spaced from the said surface of the absorbent body so as to define 
therewith a passageway in which air contacts at least a substantial 
area of said surface so that air in said passageway absorbs heat 
transmitted from said surface when the collector is in use. The 
passageway has an inlet and an outlet and the absorbent body and 
panel are arranged with the outlet higher than the inlet so that 
heated air in the passageway tends to rise by convection towards the 
outlet. The building is provided with heating means including a 
circulation circuit for a heating fluid. Heat exchange means are 
coupled to said air passageway outlet of the solar energy collector 
for passage of heated air therethrough. The heat exchange means are 
also coupled to the circulation circuit of the building heating means 
and are arranged to permit heat transfer between said heated air and 
the heating fluid. A return air flow conduit is coupled between the 
heat exchange means and the inlet of the air passageway of the solar 
energy collector for returning heated air from the heat exchange 
means to the air passageway for recirculation. 


22369 Tubular solar collector. Heffelfinger, R.H. (to General 
Electric Co.). US Patent 4,124,019. 7 Nov 1978. Filed date 27 Sep 
1976. 4p. 

An evacuated, double-walled, tubular housing contains a 
sheet metal fin which is biased against the inner tube. A metal tube 
carrying the fluid to be heated is placed in heat transfer relationshi 
with the fin. A plurality of collectors can be placed in an array with 
the fluid carrying tubes the only connection. 


22370 Solar energy collector. Barber, E.M. Jr.; Hopper, T.P. (to 
Sunworks, Inc.). US Patent 4,123,883. 7 Nov 1978. Filed date 28 Feb 
1977. 8p 

A housing for a solar energy collector is disclosed which is 
formed of one-piece wall sections having integral flashing reglets 
and so formed as to provide lifting surfaces for the housings, help 
define an alignment and securing channel on the housing, aid in 
positioning a transparent cover retaining cap on the walls, and 
provide a weatherproof housing. 
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22371 Kinematic synchronous solar heliostat. Rhodes, W.A. US 
Patent 4,122,827. 31 Oct 1978. Filed date 25 Aug 1977. 8p. 

A kinematic solar heliostat is described for reflecting solar 
energy onto a fixed target which uses a single drive to position 
reflected solar energy onto such target during daytime hours at any 
latitude and having a capability of automatically returning eastward- 
ly each day to reflect such energy on the target the following day. 


22372 Non-tracking solar energy collector system. Lovelace, 
A.M.; Selcuk, M.K. US Patent 4,122,833. 31 Oct 1978. Filed date 27 
May 1977. 8p. 

A solar energy collector system is disclosed characterized by 
an improved concentrator for directing incident rays of solar energy 
on parallel strip-like segments of a flatplate receiver and a plurality 
of individually mounted reflector modules of a common asymmetri- 
cal triangular cross-sectional configuration supported for independ- 
ent reorientation and defining a plurality of asymmetric vee-trough 
concentrators of deflecting incident solar energy toward the receiv- 
er. 


22373 Solar energy collector. Lowe, W.A.; Robarts, D.E. US 
Patent 4,122,829. 31 Oct 1978. Filed date 9 Jul 1976. 4p. 

A solar energy collector is disclosed for heating liquids such 
as water through absorption of the Sun’s energy. The solar energy 
collector comprising an enclosure structured to operatively house at 
least a pair of serpentine fluid conduits disposed in substantially 
parallel relationship relative to each other. The enclosure comprises 
a frame configured to operatively support a substantially transparent 
medium in parallel spaced relation relative to the pair of serpentine 
fluid conduits to intensify the Sun’s rays and a reflective back 
member in parallel spaced relation relative to the pair of serpentine 
fluid conduits on the opposite side from the substantially transparent 
medium. 


22374 Solar energy collector for direct air heating. DiPeri, L.J. 
US Patent 4,122,828. 31 Oct 1978. Filed date 10 Nov 1975. 6p. 

A solar energy heat collector and use system is disclosed 
wherein heat is directly absorbed into a moving column of air and 
stored in the structure thereof dependent upon the availability of 
solar radiation and time period of use of said heated air as related to 
said availability. Use is made of large volume-high specific heat 
material in the collector construction for heat retention without 
adverse effect upon direct heat absorption into said moving column 
of air. The use of essentially dry product air is diversified and 
controllably ducted for utilitarian uses including dwelling interior 
heating and cloths drying. 


22375 Solar collector comprising an elongate absorber in an 
evacuated transparent tube. Mahdijuri, F. (to U.S. Philips Corp.). US 
Patent 4,122,831. 31 Oct 1978. Priority date 28 Apr 1976, German, 
Federal Republic of (F.R. Germany). 6p. 

A solar collector is disclosed comprising an elongate absorber 
centrally arranged in an evacuated, transparent, circular-cylindrical 
tube provided with a reflector in the form of a 1/3-circular cylinder 
in contact with the absorber. 


22376 Solar panel flat plate collector. Olsen, J.P. US Patent 
4,121,568. 24 Oct 1978. Filed date 20 Apr 1976. 6p. 

A system is disclosed for collecting heat energy from solar 
radiation to heat a liquid medium. The system includes a solar 
radiation collector plate which has its rear face adapted to cause a 
liquid medium to be in direct thermal contact with the rear face of 
the plate while flowing over and covering essentially all of the rear 
face. According to one important aspect of the invention, the rear 
face is provided with a material having capillary attraction proper- 
ties to spread a liquid medium across essentially all of the rear face of 
the plate so that the liquid medium absorbs large amounts of heat 
energy from the collector plate. 


22377 Solar energy collecting pond and covering therefor. 
Carson, D.B. (to UOP Inc.). US Patent 4,121,567. 24 Oct 1978. Filed 
date 4 Apr 1977. 6p. 

A buoyant, solar radiation-transparent covering is disclosed 
for a water-containing, solar energy collecting pond. The pond is 
intended for utilization in the generation of power and/or the 
recovery of potable water from salinous, or otherwise brackish 
water. An enclosed, unitary chamber, containing a fibrous, solar 
radiation-transparent substance constiitutes the pond covering. 


22378 Solar radiation reflector and collector array. Espy, P.N. 
US Patent 4,120,282. 17 Oct 1978. Filed date 28 Apr 1977. 8p. 

The invention relates generally to a novel arrangement of 
fixed flat plate solar reflectors and collectors whereby an increased 
efficiency is obtained during year-long use. 


22379 Clip for clinching a heat exchange conduit with a solar 
heat absorber. Cotsworth, J.L.; lich, D.F. US Patent 4,120,284. 17 
Oct 1978. Filed date 14 Apr 1977. 4p. 
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A clip is described for intimately engaging a solar-ray absorb- 
er in heat exchange relation with a conduit whereby a channelled 
absorber of fin receives the conduit in the channel. A generally C- 
shaped, resilient clip is applied to the back of the channel to embrace 
the absorber from behind and clinch it to wrap the channel closely 
around the conduit. 


22380 Solar heat collector. Eder, A.A. (to Idaho Research 
Foundation, Inc.). US Patent 4,120,283. 17 Oct 1978. Filed date 26 
May 1977. 6p. 

A solar heat collector built about a new collector matrix 
formed from flexible sheet material, such as metallic foil is described. 
The matrix presented by the foil is folded into an accordion shape to 
form a series of linear channels to trap solar energy. The absorbed 
energy is transferred to air flowing through the channels. Proper 
support for the expended collector matrix is provided by taut lines 
stretched across a supporting frame and engaged with the folded 
flexible sheet. Inner and outer circulation channels are provided to 
permit air circulation by natural heating currents. The folded sheet 
and lines are constructed in kit form for expansion and support at the 
location of use. Transverse spacers might be included between 
pleats. 


22381 Solar collector. Barrett, W.H. (to Columbia Chase Corp.). 
US Patent 4,120,288. 17 Oct 1978. Filed date 21 Jan 1977. 8p. 

An improved solar collector has a one piece monolithic 
fiberglass frame and back assembly in which all of the collector 
components are mounted. A mounting flange integral with the frame 
facilitates securing the collector in place on a roof or other support. 
The frame has a double wall construction forming internal steps that 
support the absorber plate and anti-convection cover at the proper 
locations for maximum heat collection. Further, all fluid connections 
to and from the absorber plate are made through the frame so that 
the required plumbing can be brought out in any direction between 
the frame walls. Suitable insulation is provided in the panel between 
the absorber plate and the back as well as between the frame walls to 
minimize radiation losses through the sides and back of the collector. 


22382 Ridged surface solar heater. Farber, J. US Patent 
4,120,286. 17 Oct 1978. Filed date 7 Jun 1976. 8p. 

A solar heater for water or similar fluids comprises extruded 
semi-rigid plastic panels —— a plurality of adjacent tubular 
channels adapted to conducting fluid longitudinally through the 
interior of the panel from a transverse inlet manifold to a transverse 
outlet manifold. Flow-restricting passages between the manifolds 
and channels tend to equalize the flow rates through each channel. 
Integral with the upper surface of the panels is a plurality of parallel, 
longitudinally-disposed, triangular cross-section ridges adapted to 
absorbing solar energy. Solar energy unavoidably reflected from the 
plane surfaces of the ridges is partially absorbed by adjacent ridge 
surfaces, increasing the energy absorption efficiency of the panels. 


22383 Solar heating panels. Marles, K.C.; Spencer, B.W.; Spen- 
cer, R. (to Solar Apparatus and Equipment Ltd.). US Patent 
4,120,287. 17 Oct 1978. Priority date 13 Apr 1976, United Kingdom 
of Great Britain and Northern Ireland (UK). 14p. 

A solar heating panel provides for improved heat transfer 
between an absorber plate, which receives solar radiation, and tubes, 
which carry water to be heated, by clamping the tubes into channels 
formed in the absorber plate. The clamping is effected through upper 
bar members acting on the top of the absorber plate, and thermally 
insulating material supporting the tubes and itself supported by 
lower bar members below the absorber plate. The lower bar mem- 
bers do not contact either the tubes or the absorber plate. Advanta- 
geously, the upper bar members which contact the absorber plate, 
the absorber plate itself, and the metal frame members to which the 
upper bar members are secured are all made of corrosion resistant 
aluminium alloy. The tubes used for carrying the water to be heated 
may also be made of a similar alloy. 


22384 Modular tubular solar energy collector apparatus. Nugent, 
D.C. (to Owens-Illinois, Inc.). US Patent 4,120,285. 17 Oct 1978. 
Filed date 1 Nov 1976. 18p. 

The disclosure relates to a modular form of solar energy 
collector apparatus in which several double-wall glass tube collec- 
tors, each with vacuum jacket, depend from opposite sides of an 
elongated manifold. The manifold includes split halves of foamed 
polymer insulation and rigid fiberglass reinforced skin thereon, as- 
sembled about closed-looped, serpentine liquid carrying tubes prefer- 
ably of metal or glass in U-tube configurations depending from the 
manifold halves and extending into the larger double-walled glass 
tubes, the serpentine tube being connected, respectively, into inlet 
and outlet header pipes. The interior chamber of the collector tubes 
is closed by the manifold, thereby enclosing a part of each U-tube 
branch of the serpentine in a non-turbulent air space. Solar energy 
collected on the absorber surface of the inner glass tube wall is 
transmitted to the U-tube and liquid therein. The U-tube is by 
radiation with some conduction and convection transfer. The heat 
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transfer liquid is entirely within a closed circuit, which avoids leaks, 
reduces weight, and cycle time of the liquid is reduced to a fraction 
of other liquid systems. The manifold and tubes are fastened to a 
support structure of novel construction enabling fabrication as a 
module and mounting on a solar exposure of a structure such as a 
roof, wall or frame. Several modules are interconnectable to desired 
capacity for a particular solar powered heating or cooling system. 


22385 Solar energy absorbing body and collector. Heyen, W.L.; 
Olinger, K.D. US Patent 4,119,083. 10 Oct 1978. Filed date 16 May 
1977. 8p. 

A solar energy absorbing body has a plurality of discrete solar 
energy absorbing surfaces in a random arrangement providing a 
random array of interstices dispersed throughout the body through 
which solar radiation passes to strike the absorbing surfaces to 
become heated and through which a stream of air is passed to 
transfer heat from the heated surfaces. An effective absorbing sur- 
face is provided by fine glass filaments coated with a coating 
containing a thermosetting synthetic resin in which is mixed highly 
absorptive fine particles. Collectors containing the absorbing body 
have wall portions that direct a stream of air in particular flow 
patterns to and from the absorbind body so as to obtain maximum 
heat transfer. 


22386 Solar energy collector. Knowles, G.W.; Sangesland, O.E.; 
Vroom, H.J.; Madey, R.W. (to Grumman Aerospace Corp.). US 
Patent 4,119,085. 10 Oct 1978. Filed date 27 Jun 1977. 4p. 
A solar energy collector for collecting, concentrating, and 
utilizing solar energy is described including a target for transferring 
solar energy into another useable energy form and reflector posi- 
tioned to increase the amount of solar energy reaching the target and 
prevent solar energy from escaping around the target, the target 
including in its preferred form a transparent envelope and a heat pipe 
containing a heat transfer fluid, the heat pipe having an evaporator 
portion disposed within the transparent envelope and an emergent 
condenser portion with a flange forming a dry thermal interface with 
a manifold for conducting heat energy directly from the heat pipe to 
the manifold. 


22387 Solar energy collector. Lupkas, R.R. US Patent 4,117,832. 
3 Oct 1978. Filed date 7 Nov 1977. 4p. 

A solar energy collector has members exposed to the sun to 
collect heat from the sun’s rays and has at least one fluid carrying 
conduit in heat exchange relationship with the members. Heat 
energy collected by the members is transferred by conduction to the 
fluid in the conduit for utilization. The collecting members most 
remote from the fluid carrying conduit are constructed with a 
thinner cross sectional thickness than the portion closest to the fluid 
carrying conduit so as to improve the heat transfer through the 
member from the surface to the fluid in the conduit. 


22388 Gangable radiant energy collector. Bansal, J.M.; Kumar, 
A. US Patent 4,117,830. 3 Oct 1978. Filed date 1 Mar 1977. 14p. 

A gangable solar energy collector module utilizes an insula- 
tive housing containing a plurality of hollow interior conduits con- 
fronting the sun, separated from one another by slots, and overlying 
an energy absorbing tank which is connected with the conduits to 
permit flow of heat transfer medium therebetween. The conduits and 
underlying energy absorbing tank are positioned between supply and 
return ducts which extend beneath the conduits so that solar energy 
passing through the slots strikes the ducts and is either absorbed or 
reflected upwardly toward the conduits for absorption by the con- 
duits. Each supply and return duct has a central segment within the 
insulative housing and has a terminal segment at each end of the 
central segment, each terminal segment being thermally insulated 
from the central segment and extending through and outwardly from 
the housing to permit a plurality of such collectors to be ganged by 
series connecting all supply ducts and series connecting all return 
ducts. The insulative housing is divided into a series of internal 
subchambers by a plurality of generally parallel convection-inhibit- 
ing panels which extend transversely to the conduits and are spaced 
from one another along the conduits to inhibit convection currents 
within the housing. 


22389 Solar energy collection device. Lupkas, R.R. US Patent 
4,116,224. 26 Sep 1978. Filed date 21 Jan 1977. 6p. 

A solar heat energy collector device is disclosed wherein the 
sun’s rays strike a collector located in an insulated enclosure. The 
heat energy from the sun is transferred to this collector. Also 
forming part of the collector are conduits which contain a fluid 
which absorbs the heat from the collector. The heated fluid is 
circulated outside of the device to a remote point for utilization in 
any desired manner. The collector is constructed so as to be able to 
absorb not only the sun’s rays which directly strike it but also to 
absorb a portion of the rays which are reflected from the collector 
after directly striking it. This is accomplished by providing a collec- 
tor formed in the shape of a plurality of adjoining tubes each having 
a longitudinally extending opening therein to permit the sun’s rays to 
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strike the interior of the tubes and be captured therein in addition to 
striking the exterior of the tubes. 


22390 Solar energy collector. Ortabasi, U. (to Corning Glass 
Works). US Patent 4,116,225. 26 Sep 1978. Filed date 7 Jul 1977. 
18p. 

A solar energy collector structure has been provided which 
comprises a plurality of at least partially evacuated tubular members 
arranged in a group and closely packed in parallel axial alignment. 
The tubular members are joined together to form a tube sheet. A 
pair of such tube sheets are placed in tandem with a pair of opposite 
margins thereof being sealed, on to the other, to form a flow channel 
therebetween. An absorber, disposed between the tube sheets, in the 
flow channel, intercepts and absorbs solar energy, which by heat 
transfer is carried off by a working fluid in the heat exchange 
relation with the absorber surface. 


22391 Cylindrical radiant energy direction device with refractive 
medium. Winston, R. (to Department of Energy). US Patent 
4,114,592. 19 Sep 1978. Filed date 16 Aug 1976. 10p. 

PAT-APPL-714,863. 

A device is provided for directing radiant energy and in- 
cludes a refractive element and a reflective boundary. The reflective 
boundary is so contoured that incident energy directed thereto by 
the refractive element is directed to the exit surface thereof or onto 
the surface of an energy absorber positioned at the exit surface. 


22392 Solar heater and element therefor. Van Leeuwen, E. US 
Patent 4,114,598. 19 Sep 1978. Priority date 30 Apr 1975, Australia. 
4p. 

The present invention provides a solar heating element com- 
prising a tube having two fin means extending therefrom, the fin 
means lying at an angle to one another. The invention also provides 
solar heaters containing a plurality of such elements joined by 
connectors at the free ends of the fins. The elements are convenient- 
ly made by extrusion. Manifolds for attachment to a plurality of such 
elements are also provided and enable the construction of heaters to 
various sizes. 


22393 Solar-ray heating apparatus. Lang, R. US Patent 
4,112,917. 12 Sep 1978. Priority date 29 Jan 1976, Switzerland. 4p. 

The concave reflector of a solar-ray heating apparatus is 
supported on a vertical post by an arcuate rod fixed to the center of 
the reflector, on its concave side and disposed on a circular arc 
centered about the focal point of the reflector. This arcuate rod is 
slidably received in openings of the post and is self-locking in any 
setting, the focal point of the reflector always remaining coincident 
with a plate at the top of the post for supporting an object to be 
heated. 


22394 Window solar heating unit. Davis, E.J. US Patent 
4,112,919. 12 Sep 1978. Filed date 13 Jun 1977. 4p. 

The unit may be mounted either in a window or between the 
studs of a building that is to be supplied with solar heat. The bottom 
of the unit extends farther from the building than the top and is 
wider than the top of the unit such that the transparent side away 
from the building has an arcuate form and is gradually flared 
outwardly in a downward direction to increase the exposure to the 
sun during the day. A plurality of absorptive tubes within the unit 
are slanted from the upper portion of the unit downwardly and 
outwardly to the front arcuate portion of the bottom. Openings 
between the unit and the building are provided for air flow, and a 
thermostatically controlled fan is mounted in one of the openings. A 
baffle is mounted between the absorptive tubes and the mounting 
side of the solar heating unit, and the surfaces of the baffle and the 
absorptive tubes are painted a dull black for absorbing heat transmit- 
ted from the sun through the transparent, slanting side. 


22395 Solar energy collector. Palkes, M. (to Exxon Research 
and Engineering Co.). US Patent 4,112,918. 12 Sep 1978. Filed date 2 
Mar 1977. 6p. 

This invention features a mechanism within a flat plate solar 
collector for modulating the temperature therein by reflecting inci- 
dent solar radiation with a solar reflective surface and as a function 
of the temperature within the flat plate collector. The mechanism 
comprises a movable solar reflective surface which is positioned so 
as to permit at least partial and preferably complete exposure of a 
solar energy absorbing surface within the collector when the tem- 
perature within the flat plate collector is at a predetermined low 
level and it is positioned, preferably automatically, so as to at least 
partially and preferably completely reflect incident solar radiation 
when the temperature within the flat plate collector is above a 
predetermined high temperature level. 


22396 Extruded metal solar collector roofing shingle. Murphy, 
J.A. Jr. US Patent 4,111,188. 5 Sep 1978. Filed date 24 Aug 1977. 
10p. 


An extruded aluminum planar roofing shingle is described 
with a structural capability of spanning over six feet which incorpo- 
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rates an integral tube which projects from its lower surface, the 
shingles being mounted in edge over-lapping, pe array fashion 
across laterally spaced, inclined roof rafters of a building structure 
and being interlocked at said edges, each shingle extending the full 
length of the roof. Preferably, a light transmissive plate of a size 
corresponding generally to that of the shingle is carried by each 
shingle on the upper surface of the shingle and spaced therefrom to 
enhance heating of the extruded aluminum Ging and collection of 
solar heat thereby. A second layer may also be applied in such a 
manner that there is an insulation air space between each layer of the 
light transmissive plate. 


22397 Solar heating system. Smith, L.L. US Patent 4,109,640. 29 
Aug 1978. Filed date 12 Apr 1976. 8p. 

A preferred embodiment of this invention is a system for 
heating a structure by capturing ambient solar energy and storing the 
same for controlled use thereafter. The collector portion of the 
present invention has a single and yet highly efficient motivating 
means to maintain the same at optimum angle to the solar radiant 
heat source. 


22398 Solar energy powered heat generator. Kracklauer, A.C. 
(to Sparkler Filters, Inc.). US Patent 4,108,158. 22 Aug 1978. Filed 
date 28 Mar 1977. 4p. 

A solar energy powered heat generator is especially designed 
for economical manufacture and maintenance by incorporating a 
plurality of triangular shaped mirrors interconnected into an invert- 
ed cone for collecting solar energy. A coiled length of tubing is 
disposed centrally of the cone for heat transfer. Preferably, a plural- 
ity of such cones with a respective plurality of such coils are 
interconnected to enable collection of solar energy as the sun orbits 
without using a sun tracking device. 


22399 Process for applying thin molybdenum containing coatings 
on aluminum for solar energy absorption. Schardein, D.J.; Lloyd, 
R.D. (to Reynolds Metals Co.). US Patent 4,104,136. 1 Aug 1978. 
Filed date 3 Jun 1977. 6p. 

A thin, adherent coating is described that is highly absorptive 
to solar energy and has a low emissivity for thermal energy, thereby 
being a useful selective surface for solar energy collection. This 
coating is formed on aluminum and its alloys by a simple electro- 
chemical process and consists of complex aluminum and molybde- 
num oxides and metallic molybdenum which are deposited as a near- 
monatomic layer of molybdenum and its oxides. The coating with- 
stands exposure to 400°F (204°C) and 1 hour in boiling water 
without change in properties. 


22400 Temperature control in solar-to-thermal energy converters. 
Cummings, R.D. (to Daystar Corp.). US Patent 4,102,325. 25 Jul 
1978. Filed date 4 May 1977. 4p. 

A solar-to-thermal energy converter is disclosed comprising 
an insulated frame, a solar energy absorber mounted in the frame, a 
fluid flow heat exchange means thermally coupled to the absorber to 
carry away as thermal energy the absorbed solar energy, and a 
window transmissive to solar energy mounted in the frame above the 
absorber. A temperature actuated heat loss enhancer is featured 
comprising a fluid flow heat pickup means thermally coupled to the 
absorber, an exterior heat rejector element, a fluid flow heat rejector 
means thermally coupled to the heat rejector element, and a thermal- 
ly actuated valve connected between said fluid flow pickup and 
rejector means to form a fluid flow circuit separate from the fluid 
flow heat a means and powered by the heat-produced differ- 
ential buoyancy forces of the fluid therein when the valve is open. 


22401 Central receiver solar collector using mechanically linked 
mirrors, Sommer, W.T. US Patent 4,102,326. 25 Jul 1978. Filed date 
28 Sep 1977. 30p. 

A solar collector is disclosed having a central radiation re- 
ceiver and a field of mirrors which are mechanically linked to track 
the sun and reflect solar radiation onto the radiation receiver. A 
rigid mechanical controlling element is carried by a plurality of 
parallel arms which are continuously aligned in the direction of the 
sun. Each mirror is coupled at normal incidence to a linear guide 
member which engages one of a plurality of positional guides 
mounted on the rigid controlling element to keep the mirrors in 
proper alignment. 


22402 System for collecting solar energy. Smith, A.V. Jr. US 
Patent 4,102,329. 25 Jul 1978. Filed date 24 Mar 1977. 6p. 

A system for collecting solar energy is disclosed comprising a 
plurality of collecting units pivotally mounted to a shiny support 
surface. Each unit has a first plate member with at least one 
reflecting side, a second plate member joined to the first plate 
member and pivotally mounted to the support surface, and a collect- 
ing means positioned between the two plate members. The system 
includes a control means for pivoting the units about their axis in 
unison to expose the collecting means of each unit to direct and 
indirect sunlight. Nearly all of the sunlight falling between any pair 
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of units is either received directly by the collecting means of one of 
the pair of units or indirectly by reflection off the shiny support 
surface and the reflecting side or sides of the other unit in the pair. 
The units are positionable in a closed position in which the first plate 
members overlap to protect the collecting means of each unit. The 
system is particularly suitable for use in a limited area such as the 
roof or walls of a house. 


22403 Solar heating assembly. Netherton, O.E. US Patent 
4,102,324. 25 Jul 1978. Filed date 23 Jul 1976. 8p. 

A solar heating assembly including a radiant energy collector 
having a casing where fluid conduit is mounted therein in substan- 
tially suspended fashion relative to the interior space of the casing 
and angularly oriented, reflective wall surfaces disposed to essential- 
ly concentrate the radiant energy on the fluid conduit so as to heat 
the interior space of the casing and the fluid within the conduit. A 
brace frame is mounted on the ground or other surface and com- 
prises a plurality of support columns wherein the casing is adjustably 
mounted adjacent the upper portions of the support columns and 
brace frame in spaced relation to the ground. A plurality of exercise 
devices such as children’s gym set are mounted in substantially 
suspended relation wherein the collector assembly of the solar 
heating assembly is used in combination with the brace frame which 
is specifically in the form of an exercise device or gym set. 


22404 Solar energy pick-up. Caulier, D.P. US Patent 4,099,516. 
11 Jul 1978. Priority date 30 Apr 1975, France. 10p. 

The present invention relates to solar energy pick-ups com- 
posed of a fixed cylindrical mirror having an elliptic transverse 
section and a heat collector parallel to the generatrices of the 
cylinder, placed at the bottom of the mirror, in the plane parallel to 
the large axis of the ellipse in which a heat-carrying fluid circulates. 


22405 Method and apparatus for heating a fluid medium by 
means of solar energy. Posnansky, M. US Patent 4,099,514. 11 Jul 
1978. Filed date 7 May 1976. 4p. 

A solar energy collection system and method for its utiliza- 
tion which is particularly efficient in collecting solar energy which 
has been concentrated at least up to 80 times, including a light 
focusing means, a single hollow receiver positioned to receive the 
focused rays directed from the focusing means with the receiver 
being transparent to the rays and an absorptive fluid medium are 
presented. 


22406 Fabrication of trough-shaped solar collectors. Schertz, 
W.W. (to Dept. of Energy). US Patent 4,099,515. 11 Jul 1978. Filed 
date 29 Jun 1977. 6p. 

PAT-APPL-811,347. 

There is provided a radiant energy concentration and collec- 
tion device formed of a one-piece thin-walled plastic substrate in- 
cluding a plurality of nonimaging troughs with certain metallized 
surfaces of the substrate serving as reflective side walls for each 
trough. The one-piece plastic substrate is provided with a seating 
surface at the bottom of each trough which conforms to the shape of 
an energy receiver to be seated therein. 


22407 Solar energy collector. McRae, D.R. US Patent 4,099,517. 
11 Jul 1978. Filed date 21 Jun 1977. 10p. 

Disclosed is an improved solar energy collection device and 
method of making the device. A low shear strength solid, a thixotro- 
pic or approximately solid coagulum of black energy absorbing 
material is used to fill an open topped insulated tray, the top of 
which is glazed with one or more panels of light transmissive 
material. A heat transfer tube means is embedded in the coagulum of 
black material in the tray to promote efficient heat transfer to the 
secondary or storage fluid circulating within the tubing. Increased 
active heat transfer surface area is achieved by embedding the tubing 
directly and completely in the coagulum of black absorber material 
in the tray. The light transmissive glazing material may be in contact 
with the black coagulum absorption material to reduce convection, 
reflection and radiation losses back to the atmosphere. The light 
transmissive cover also acts as a contaminant shield for the coagulum 
or primary body of energy absorbing material. Since the light 
transmissive material may be continuously supported on the black 
embedding material, a measure of protection against snow loading, 
wind stress and flying missile breakage is provided. Advantageously, 
the insulated weatherproofed tray assembly can be constructed by 
simple folding techniques from rigid resin bonded glass fiber rein- 
forced backing insulation board commercially available. 


22408 Heating apparatus using solar energy. Peters, M.F. US 
Patent 4,098,262. 4 Jul 1978. Filed date 26 Sep 1975. 4p. 

A solar energy absorbing panel is described having two or 
more conduits for the passage of a gas therethrough, in which the 
said gas is shielded from the cooling effect of the ambient tempera- 
ture. Control means are provided to use the warmed gas for heating 
a structure. 
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22409 Solar heat collector and radiator for building roof. Goettl, 
W.H. US Patent 4,098,260. 4 Jul 1978. Filed date 7 Feb 1977. 6p. 

The disclosure relates to a heat collecting and heat radiating 
roof structure for use in collecting solar energy and/or for use in 
radiating unwanted heat to the far sky; the disclosure relating 
specifically to a roof construction having rafters and duct means 
intermediate the rafters with return and delivery channels or pas- 
sages through which air may be circulated to collect heat from the 
sun's rays, which may be absorbed by the roof structure, or to reject 
heat at night to the far sky if desired; the disclosure relating to novel 
construction of duct means between roof rafters; the duct means 
being made of sheet metal and having upwardly extending portions 
covered by an inverted U-shaped structure located directly above 
each rafter. The disclosure also relates to a radiation transparent 
convection and dust shield means disposed over the heat collecting 
ducts of the roof structure. 


22410 Solar liquid heating apparatus. Brokaw, H.R. US Patent 
4,098,264. 4 Jul 1978. Filed date 16 Jun 1976. 8p. 

A solar apparatus is provided for heating liquids such as 
water, to a high temperature by utilizing a movable parabolic heat 
collector to concentrate the sun’s rays associated with a special 
piping arrangement to obtain progressive liquid pre-heating; a collec- 
tor tracking device including photocells and a collimating system for 
controlling the movement of the collector to maintain alignment 
with the sun; a device for modulating the flow of the heat transfer 
liquid between the collector and the storage to maintain optimum 
heat replenishment therebetween; and also a vacuum insulated heat 
exchanger to isolate the heat transfer liquid from the water being 
heated. 


22411 Solar energy collector. Gravely, B.T. US Patent 
4,098,265. 4 Jul 1978. Filed date 10 May 1976. 8p. 

A light weight, high efficiency solar energy collector which 
utilizes a shallow, open-topped, foamed, integrally skinned or other- 
wise sealed plastic vessel with a multiple layer, light transmissive 
cover is described. The cover is sealed to the inner edges of the 
continuous rim of the vessel to contain a liquid energy absorbing 
material which is circulated in the vessel in contact with the lower 
surface of the innermost cover layer. An optically opaque, prefer- 
ably black, liquid is utilized as the absorbing material which is 
circulated in direct optical and physical contact with the cover and 
then to a heat exchanger immersed in a heat storage medium to 
release its collected energy for later use. 


22412 Solar energy collection system. Barber, E.M. Jr.; Hopper, 
T.P. (to Sunworks, Inc.). US Patent 4,098,259. 4 Jul 1978. Filed date 
9 Jul 1976. 4p. 

A solar energy collecting system of the liquid type is dis- 
closed where conduits in individual collectors of a system are in 
contact with an absorbing panel and the conduits of each panel are 
connected between liquid external input and exit manifolds. Provi- 
sion is made to accommodate differential expansion and contraction 
between piping of individual collectors and manifolds and minimize 
heat losses where the collector headers exit the collectors and join 
the external manifolds. 


22413 Self-tracking radiant energy collector. Steiner, R.E. (to 
Emerson Electric Co.). US Patent 4,091,799. 30 May 1978. Filed 
date 10 Mar 1977. 10p. 

A solar energy conversion device is provided with simplified 
means for tracking a source of solar energy. In the preferred 
embodiment, the tracking means is a predeterminedly shaped, heat 
expandable device operatively connected to an energy concentrator. 
The energy concentrator is movably mounted and is adapted to 
direct concentrated energy either towards a suitable energy conver- 
sion means in those positions in which the concentration is aligned 
with respect to the solar energy source, or towards the expandable 
device in those positions in which the concentrator is disaligned with 
respect to the solar energy source. Application of concentrated solar 
energy to the expandable device causes its expansion, which expan- 
sion is utilized to move the concentrator into alignment with the 
energy source. At alignment, concentrated energy is directed from 
the expandable device toward the energy conversion means. 


22414 Arrangement, manufacturing process and use of solar heat 
collectors. Scheel, H.W. (to Deutsches Patentamt). German(FRG) 
Patent 2,647,215/A/. 30 Mar 1978. 13p. (In German). 

Solar collectors generally have a timber or metal frame where 
the transparent front cover, usually of glass, is replaceable. In order 
to prevent great deformation, such a frame must be relatively stable 
and of heavy construction, which may lead to difficulties in mount- 
ing the collector on the roofs or front walls of houses. The present 
invention proposes a light but nevertheless rigid collector frame, 
which consists of plastic material and is constructed so that the 
installation and replacement of collectors can be realized. Further, 
collectors are proposed which guarantee a minimum of reflection 
and are so designed that an optimum architectural effect is produced. 
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22415 Effects of radiation absorption on convective instability in 
salt-gradient solar ponds. Hull, J.R. (lowa State Univ., Ames). pp 37- 
40 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

For salt-gradient solar ponds to be effective seasonal heat 
storage devices it is important that convection in the insulating layer 
be eliminated or held to a minimum. The effects of radiation absorp- 
tion on convective instability in thermosaline solutions are investi- 
gated by adding a radiation absorption term to the Boussin 
equations of motion. The results reported are that instability condi- 
tions are found to depend only on the temperature gradient and may 
be characterized by a modified thermal Rayleigh number. The 
implication for solar pond design is that even with a cover the top 
part of the insulating layer will be convectively unstable. A brief 
example of the calculation of the depth of this layer is given. 


22416 Steady-state simulation of suspended plate solar collectors. 
Fitzgibbons, D.A. (Iowa State Univ., Ames); Kline G.L. pp 168-172 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, rh E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The simulation of the performance of suspended-plate solar 
collectors in which the heat transfer medium, air, passes above and 
below an absorber plate in two channels is discussed. A frequently- 
used model for expressing heat recovery from solar flux is extended 
to the two-channel situation. A means for computing the model 
parameters, using matrix operations, is developed. Because of the 
numerical burden entailed by this approach, it is recommended that 
the computations be performed by a digital = uter. A program 
designed to do this is ideally equipped to orm a numerical 
integration of the heat recovery along the adnan axis, calculating 
overall temperature rises and efficiencies. Such a program has been 
written and tested against experimental results. Whi ile some discrep- 
ancies have been noted, the results of this preliminary evaluation 
demonstrate the overall feasibility of the approach. 


22417 Extension of the Hottel-Whillier-Bliss model to multi- 
stage collector systems, Armstrong, P.R. (Altas Corp., Santa Cruz, 
CA). pp 173-176 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A performance model for multi-stage collectors of the form 
Q/sub u/ = a H - b (T/sub f,l/ - T/sub a/ is derived from the 
Hottell-Whillier-Bliss equation. Q/sub u/ is the collector's thermal 
power output, H is the incident solar flux, T/sub a/ the ambient air 
temperature, and T/sub f,1/ is the fluid temperature at the inlet to the 
first collector stage. The lumped parameters, a and b, comprise 
expressions involving exactly the set of parameters ap ig in the 
Hottel-Whillier-Bliss equation but allow different values for each 
stage. Thus, the parameters characterizing an N-stage collector 
contain the individual stage parameters: A/sub c,n/ - collector area, 
F/sub R,n/ - heat removal factor, tau a - effective transmissivity- 
adsorbtivity product, and U/sub L/ - overall absorber heat loss 
coefficient for each stage n = 1, 2,...N. The total collector thermal 
capacitance rate, mc/sub p/ also appears. A hypothetical example in 
which the two-stage collector exhibits a distinct economic advantage 
over either single-stage alternative is analyzed by F-Chart. 


22418 Calculation of flat-plate collector utilizability. Klein, S.A. 
(Univ. of Wisconsin, Madison). pp 177-181 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the Internationa! Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The “utilizability” or "“phi-curve’’ method developed by 
Whiller and later generalized by Liu and Jordan can be a very useful 
design tool for some types of solar energy systems which utilize 
conventional flat-plate solar collectors. The generalized phi-curve 
method in its original form, however, has several drawbacks. The 
calculation effort required to assess long-term collector performance 
is significant. The calculations can not be completely automatic on a 
computer or hand calculator because many graphs are needed for 
which analytical representations are not available. The phi-curve 
method is reviewed and situations for which method is useful are 
described. A simpler method using daily anti phi-charts, rather than 
the original hourly phi-curves is presented. The anti phi-charts 
greatly recuce the MF ulations required to determine flat-plate col- 
lector utilizability. 


22419 Architectural design with winter optimum reflector-collec- 
tor geometry. Reynolds, J.S.; Baker, M.S. (Univ. of Oregon, 
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Eugene). pp 182-186 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Winter optimum geometry for reflector-collector (R-C) per- 
formance at 45° N Latitude is a nearly vertical south-facing flat plate 
collector with a larger, nearly horizontal reflector. There are exten- 
sive architectural design consequences of this nearly-90° angle be- 
tween two potentially large, flat and highly reflective surfaces, 
particularly when they are elevated to improve access to the low 
winter sun. Winter optimum R-C geometry is useful for space 
heating and as the winter configuration for a variable tilt DHW 
collector. The reflector enhances both passive and active collection. 
Various solutions to the architectural integration of these surfaces 
are illustrated. Design principles include: (1) framing the collector, 
(2) intercepting glare from the collector or reflector surface, (3) 
utilizing the strong upward-directed light from the reflector, (4) 
extending the reflector surface to serve added purposes, (5) contrast- 
ing a smaller R-C near eye level with a larger R-C further away, and 
(6) using the nearly-90° angle elsewhere in the building. 


22420 Diffuse radiation contribution to the useful heat output of 
a reflector-collector system. Vignola, F; Kaehn, H.D.; Baker, M.S.; 
McDaniels, D.K. (Univ. of Oregon, Eugene). pp 198-201 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The contribution of the diffuse component of the incident 
solar radiation to the light gathered by a reflector-collector system 
has been analyzed. Analytical results have been derived for the 
enhancement in the diffuse insolation gathered by the reflector 
system over that gathered by a standard collector system oriented at 
60°. The overall diffuse enhancement for a vertical collector-hori- 
zontal reflector system is found to be about 1.1. The useful heat 
output of the reflector system has been estimated using a procedure 
which closely approximates detailed simulation calculations. It is 
found that if the solar system provides 2/3 or more of the total 
heating load, then the useful heat obtained with the reflector system 
over an entire heating season is 40 to 50% greater than that obtained 
with a simple flat-plate collector. 


22421 Effect of tilt and lateral clearance on natural convection in 
sinusoidal honeycomb. Watt, P.W.; Edwards, D.K.; Arnold, J.N. 
(Univ. of California, Los Angeles). pp 202-206 of Solar diversifica- 
tion. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Experimental values of Nusselt number versus Rayleigh 
number are presented for six sinusoidal honeycomb core geometries 
at angles of tilt from the horizontal (tau = 0°) to vertical (tau = 
90°). The data are correlated with a power-integral-type formula for 
the horizontal position and a power-law formula for the vertical 
position. An interpolation formula is proposed for arbitrary tilt. The 
correlations make it possible to estimate natural convection heat 
transfer through sinusoidal honeycombs of various cell-plan and cell- 
length aspect ratios. The effect of lateral clearance is not great and is 
included in the correlations. The effect of sidewall conduction on the 
natural convection was found to be less than expected. 


22422 Dimensional relations for free convective heat transfer in 
flat-plate collectors. Hollands, K.G.T. (Univ. of Waterloo, Ontario). 
pp 207-213 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Recently reported free convective heat transfer results apply- 
ing to geometries similar to those found in flat plate solar collectors 
are reviewed and interpreted so as to indicate methods for makin 
design decisions for these collectors. Geometries considered are: (i 
the plane-parallel inclined air layer such as occurs between the 
absorber plate and the adjacent transparent cover, and between 
adjacent transparent covers in a conventional flat plate solar collec- 
tor; (ii) the inclined air layer contained between one V-corrugated 
surface, and one flat surface, such as occurs in a flat plate solar 
collector with a V-corrugated absorber plate; (iii) the plane-parallel 
inclined air jayer in which a square-celled or hexagonal-celled hon- 
eycomb is placed between the bounding surfaces, such as occurs 
between the absorber plate and the transparent cover in a honey- 
comb solar collector; (iv) the plane-parallel inclined air layer in 
which a set of parallel partitions are inserted between and at right 
angles to the bounding surfaces, such as occurs in a “horizontal slit” 
type solar collector. 
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22423 Numerical computation of top loss coefficients for cylindri- 
cal collector receiver tubes. Young, M.F. (Acurex Co., Mountain- 
view, CA); Jenkins, P.E. pp 214-217 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The numerical computation of top loss coefficients for cylin- 
drical collectors of one, two, and no covers, are presented. Wind 
speeds, receiver emissivities, ambient temperatures, collector area 
ratios, and receiver temperatures were varied in these computations. 
The overall top loss coefficient, U/sub t/, is based on the outside 
surface area of the particular system under consideration, e.g., one, 
two, or no cover systems. The results show that the top loss 
coefficients, per square meter of collector area, are smaller in magni- 
tude than those for flat-plate collectors. The sudden increase in top 
less coefficient, for receiver temperatures greater than 40°C, is a 
result of the reversal in temperature less than 40°C; convection 
effects between the receiver and inner cover are negligible. There is 
actually a heat gain, rather than a loss, between the receiver and 
inner cover. In summary, the calculation of the useful energy gain 
for a cylindrical receiver is made easier. The tedious calculation 
process, for top loss coefficients under various conditions, was 
performed and is presented in graphical form for easy use. 


22424 Transmittance—absorptance product for concentric tubu- 
lar collector elements. Janke, S.H.; Boehm, R.F. (Univ. of Utah, Salt 
Lake City). pp 218-222 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A method is presented for determining the overall transmit- 
tance (tau) and the transmittance-absorptance (tau a) product for the 
two-dimensional case of an absorber of circular cross section mount- 
ed concentrically within a tubular glass envelope also of circular 
section. Assumptions are that the space between absorber and enve- 
lope is evacuated, that the absorbing surface is specular and of 
constant absorptivity regardless of incident angle; the glass extinc- 
tion coefficient was taken as zero, and parallel incident radiation was 
considered. Tabular and graphical results show the variation of (tau 
a) with envelope wall thickness, index of refraction, and absorber/ 
envelope outer diameter ratios; for the latter display, comparison is 
made to an analogous flat plate collector. Results indicate that such a 
configuration compares favorably with a flat plate design except for 
the limitations inherent in the absorber necessarily being of smaller 
size than the envelope’s inner diameter. 


22425 Solar reflectivity measurements on completed flat plate 
collectors: interpretation and significance. Blum, H.A.; Moore, C.S.; 
Ashley, T.S. III. (Southern Methodist Univ., Dallas, TX). pp 223- 
225 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The solar reflectivity of a completed flat plate collector is 
directly related to thermal performance since the energy that is not 
reflected is absorbed in the collector. Measurements of collector 
reflectivity can be used for quality control at the manufacturing site, 
as well as for inspection of collector modules in a system to deter- 
mine if the thermal performance changes. These measurements can 
be made very easily without interfering with the system operation. 
Reflectivity of the collector module is related to the optical proper- 
ties of its components. Equations for single and double cover collec- 
tors are presented and derived. These equations relate the measured 
collector reflectivity to the energy absorbed by the absorber. Nu- 
merical examples compare the energy absorbed by the collector to 
that absorbed by the absorber plate alone. Interpretation of practical 
cases as well as experimental results are discussed. 


22426 Sawtooth glazing for flat solar panels. Hinterberger, H. 
(Fermi National Accelerator Lab., Batavia, IL). pp 226-227 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A glazing for flat solar panels of shallow sawtooth cross 
section is described. This design accepts more sunshine at large 
angles of incidence than the conventional flat glazings. A further 
advantage is a substantial strengthening of the glazing. 


22427 Development of a low-temperature, low-cost, solar collec- 
tor using a black-liquid concept. Landstrom, D.K.; Stickford, G.H. 
Jr.; Talbert, S.G.; Hess, R.E. (Battelle Columbus Labs., OH). pp 228- 
234 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
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(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Battelle's Columbus Laboratories (BCL) is developing an 
efficient, low-temperature, nonconcentrating, liquid-heating solar 
collector to be used as a thermal energy source for heat pumps or 
other low temperature applications. The system incorporates a 
“black-liquid” collector in which solar radiation is absorbed directly 
by the heat-transfer medium. This type of collector has the potential 
of having significantly lower costs than a conventional flat-plate 
collector, while offering comparable performance in the temperature 
range suitable for heat-pump operation. Based on detailed measure- 
ments of the spectral absorption properties of many “black” liquids, 
and on the results of computer analysis of collector performance, it 
has been shown that the black-liquid collector concept has the 
potential of significantly improved performance compared with an 
unglazed, black-absorber collector of comparable cost. On the other 
hand, it has the potential of significant cost savings compared with 
the single-glazed collector of comparable performance. Results of 
the systems analysis studies have indicated that the unglazed, black- 
liquid collector, when used as a heat source for a solar-assisted heat 
pump, has comparable performance to that of a single-glazed con- 
ventional collector, and at a lower cost. The black-liquid collector 
has a yearly average collection efficiency of 34.5% compared with 
37% for the more expensive single-glazed collector. The percent of 
the space heating load supplied by the black-liquid collector com- 
bined with the heat pump was 56% as compared to 60% for the 
single-glazed collector system. 


22428 Analysis of low temperature plastic collectors. Farber, J. 
(Solar Research Systems, Costa Mesa, CA). pp 235-238 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A theoretical analysis of the performance of plastic, unglazed 
solar collectors is presented. For flat thin walled plastic collectors it 
is found that F! reduces to a simple form F! = h/sub w/kl- '/[h/sub 
w/kl-! + U/sub L/ (h/sub w/ + kI~')]. This equation is also 
applicable to other materials where conductivity through walls is 
finite. The analysis includes the effects of back losses from the 
uninsulated collector. For typical swimming pool solar heating con- 
ditions typical values for F' and F/sub R/ are .955 and .933 
respectively. A method of calculating swimming pool heat losses is 
presented with a discussion of previous work. Significantly different 
results are obtained. 


22429 Evaluation of six designs for a site-fabricated building 
integrated air heater: part I. Theoretical performance. Kohler, J.T.; 
Temple, P.L.; Coleman, J.J.; Sullivan, P.W. (Total Environmental 
Action, Inc., Harrisville, NH). pp 239-244 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The performance of six site-fabricated, building-integrated air 
solar collectors is analyzed. The collector efficiency factor, the 
collector heat removal factor, the effective transmittance-absorp- 
tance oe the collector loss factor, and the pressure drop 
through the collector and manifolds are presented for each design, 
and the results are discussed. 


22430 Evaluation of six designs for a site-fabricated, building- 
integrated air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics. Kohler, J.T.; Temple, P.L.; 
Coleman, J.J.; Sullivan, P.W. (Total Environmental Action, Inc., 
Harrisville, NH). BP 245-249 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Six site-fabricated, building-integrated air collector designs 
are analyzed with respect to cost, seasonal performance, building 
integration, durability/reliability and aesthetics/acceptance. Two de- 
signs were selected for optimization and testing. The first is extreme- 
ly cost effective: total installed cost is estimated at $35/m? ($3.25/ 
ft”). The second is more elegant, offering considerable design flexi- 
bility, and can be built for approximately $68/m? ($6.30/ft*). Both 
designs provide approximately 0.11 million kJ/m? (100,000 Btu/ft?) 
annually when installed on a vertical wall in the Boulder area. The 
location of the manifolds between the studs or rafters results in 
excellent building integration in these designs. 


22431 Testing of solar collectors to determine thermal perform- 
ance, Lumsdaine, E. (New Mexico State Univ., Las Cruces). pp 335- 
344 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
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(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Recently, ASHRAE proposed Standard 93-77, "Methods of 
Testing to Determine the Thermal Performance of Solar Collec- 
tors”, which includes a test procedure for both liquid and air solar 
collectors. This procedure represents an attempt to provide uniform 
standards by which collectors can be evaluated and compare accord- 
ing to their thermal performance. The purpose of this paper is to 
provide some experimental data and to discuss some of the potential 
sources of errors encountered either inherent in the test method or 
when applying test results to actual installations. The following 
parameters are sources of potential errors: (1) collector tilt angle, (2) 
wind velocity, (3) spectral distribution of radiation (percent of 
diffuse and direct), (4) incident angle modifier, (5) differences be- 
tween test fluid and in-situ fluid, and (6) single collectors and 
collectors in series. Methods of normalization of experimental data 
for comparison are presented for some of these parameters. 


22432 Solar thermal collector testing: calorimetric ratio tech- 
nique. Reed, K.A.; Ailen, J.W. (Argonne National Lab., IL). pp 345- 
346 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A calorimetric ratio technique for testing solar thermal col- 
lectors has been developed at Argonne National Laboratory to 
eliminate the need for accurate measurements of mass flow rate and 
specific heat of the heat transfer fluid. A calorimeter is inserted in 
the flow loop upstream of the collector under test, and electrical 
energy is dissipated at a known rate in the heat transfer fluid. The 
rate of heat gain or loss in the collector is then found by measuring 
the differential temperatures across the calorimeter and the collector, 
and calculating the proportionality. The calorimeter construction is 
described with particular emphasis on the precautions taken to 
minimize potential errors. Test results are discussed for water, ethyl- 
ene glycol, and Therminol-66, with fluid temperatures ranging from 
230°C to 260°C. 


22433 Preliminary results from a test array of 3X CPC collectors 
in a school heating application. Collares-Pereira, M.; O’Gallagher, J.; 
Rabl, A.; Simmons, H.; Stein, C.; Wharton, L.; Winston, R.; Zitek, 
W. (Univ. of Chicago, IL). pp 347-351 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds,). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An array of 56 2-trough Compound Parabolic Concentrator 
(CPC) solar collector modules has been installed on the roof of an 
elementary school on the Navajo Indian Reservation near Gallup, 
New Mexico. The array represents an effective net collecting area of 
72.9m? (784 ft?) and has been fully instrumented to provide a data 
base for analyzing CPC collection characteristics. This is the first 
quantitative field test of these collectors conducted anywhere. The 
basic collectors design is a 3X CPC matched to a finned Tubular 
absorber with an acceptance half angle of +- 18° allowing collection 
for half a year without adjustment. Very preliminary results from the 
late spring are reported. 


22434 Comparison of flat-plate solar collector thermal perform- 
ance data obtained indoors and outdoors. Streed, E.R. (National 
Bureau of Standards, Washington, DC). pp 352-361 of Solar diversi- 
fication. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds,). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Standard test methods for the determination of the thermal 
performance of flat-plate solar collectors are needed on an interna- 
tional basis to provide consistent and reproducible data for the world 
market. Indoor and outdoor test methods have been proposed by a 
task group of the International Energy Agency. The National 
Bureau of Standards is assisting in the evaluation of these methods. 
A comparison is made of pertinent data obtained within the United 
States for the thermal efficiency of several state-of-the-art water- 
heating flat-plate solar collectors. The data were obtained both 
outdoors as well as indoors using a solar simulator. In addition, the 
values of the collector heat loss coefficient obtained indoors and 
outdoors both under non-irradiated conditions is compared with 
values indicated from the outdoor tests to deterine thermal efficiency 
(irradiated conditions). The comparisons indicate that relatively 
good agreement is achieved using the various methods but that some 
of the environmental parameters may require better control and/or 
simulation during the tests. 
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22435 Isothermal flow distribution in solar collectors and collec- 
tor manifolds. Jones, G.F.; Lior, N. (Univ. of Pennsylvania, Philadel- 

hia). pp 362-367 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Prente G.E. (eds,). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

As a first step to a detailed analysis of the influence of flow in 
solar collector absorber tubes on the collector’s heat transfer and 
thermal performance, this study investigates the distribution of isoth- 
ermal flow through a typical system consisting of two manifolds 
connected by a number of parallel riser-tubes. No thermal effects are 
taken into account. A discreet hydrodynamic model was developed 
for this system, and the resulting set of simultaneous nonlinear 
algebraic equations was solved numerically by the successive substi- 
tution method, for 23 different combinations of the major independ- 
ent variables. Quantitative flow distribution results are presented. In 
the investigated range, it was determined that the two parameters 
which have the major influence on flow distribution are the ratio of 
riser diameter to manifold diameter, and the number of risers, with 
maldistribution increasing with both of them. 


22436 Performance of an evacuated glass tube solar collector 
integrated with a solar heating system. Ward, J.C.; Ward, D.S. 
(Colorado State Univ., Fort Collins). pp 368-372 of Solar diversifica- 
tion. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds,). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Performance and pertinent operating experience with the 
Owens-Illinois evacuated glass tube, liquid heating solar collector 
are reported. This collector was operated with the CSU solar house 
III heating and cooling system. For February 1978, about 50% of 
the incident solar radiation was delivered as useful heat, but electri- 
cal parasitic power requirements were about 15% of the useful heat 
delivered. In addition, overnight heat losses from the solar collector 
were about 33% of the useful heat delivered. The flow rate through 
the collector was correlated with the outlet liquid temperature. 
Because of the numerous operational difficulties experienced with 
the collector, it cannot be considered practical at the present time 
for liquid heating applications. However, the excellent performance 
does show good potential for use as an air-heating solar collector. 


22437 Investigations of the performance of a partially evacuated 
tubular solar collector. Callicutt, K.S.; Perry, E.H. (Memphis State 
Univ., TN). pp 373-375 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds,). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Theoretical and experimental investigations were carried out 
for a partially evacuated tubular solar energy collector. The collec- 
tor consisted of a flat absorber mounted inside a glass tube which 
was silvered around the lower half of its circumference. Theoretical 
models for the optical and thermal losses of the collector were 
developed. In addition, experimental measurements of the collector 
efficiency were obtained for non-evacuated and partially evacuated 
collectors. In the latter case vacuums on the order of one to ten Torr 
were maintained to suppress convective heat losses from the absorb- 
er. 


22438 Performance measurements of slot, tube and corrugated 
glass honeycomb solar collectors compared with predictions. Djordje- 
vic, N.; McMurrin, J.C.; Lewandowski, A.A.; Buchberg, H. (Univ. 
of California, Los Angeles). pp 376-384 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds,). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Flat plate, water cooled, single-glazed non-selective black 
experimental solar collectors with slot, tube and corrugated thin 
glass honeycombs were designed, fabricated and tested. Clear weath- 
er quasi-steady state performance measurements of experimental 0.61 
m x 0.61 m honeycomb solar collectors represented by first order 
least squares curves, indicate a very substantial improvement over 
double-glazed, non-selective black and single-glazed, spectrally se- 
lective chrome black commercially available collectors. Predictions 
of the collector performance based on a UCLA steady state non- 
linear resistance network construct and on an independent model in 
SINDA format are also presented. The predictions rely on calcula- 
tions of honeycomb solar transmittance, effective emittance and cell 
heat transfer data. Measured and predicted efficiencies are shown to 
be in close agreement. Experiments performed to deterine the influ- 
ence of solar polar incidence angle and working fluid mass flow on 
collector performance are reported. 
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22439 Flat plate air-heater improvements: test results. Cole- 
Appel, B.E.; Loef, G.O.G.; Shaw, L.E.; Fischer, B.B. (Solaron 
Corp., Denver, CO). pp 391-397 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds,). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Three air-heater absorber designs were compared in a side- 
by-side thermal efficiency test. An absorber with approximately 3 
times the heat transfer surface area (fins) as the baseline design was 
shown to be the most cost-effective, improved design in comparison 
to the baseline design. The improved absorber delivered 1.11 times 
the energy at (t/sub i/ - t/sub amb/)/H = 0 and 1.23 times the 
energy at (t/sub i/ - t/sub amb/)/H = 0.04 cm*/w (0.23 hr ft? F/ 
Btu). 


22440 Evaluation of a fixed mirror solar concentrator. Pinon, R. 
(AiResearch Mfg. Co., Phoenix, AZ); Wood, B.D. pp 398-407 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds,). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A simplified analysis is presented for calculating the reflected 
energy distribution across the focal line for a given linear fixed 
mirror solar concentrator (FMSC). An expression is given for evalu- 
ating the effect of angular variations in the mirror slat alignment. A 
technique for measuring the energy distribution across the focal line 
is presented along with the results for a particular FMSC. The 
effects of dust on mirrors and mirror slat angular alignment are 
shown to be critical in the design of a FMSC. 


22441 Optimal controllers of the second kind. Winn, C.B. (Colo- 
rado State Univ., Fort Collins); Hull, D.E. III. pp 493-498 of Solar 
diversification. Vol 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An analytical solution to the problem of determining the 
optimal flow rate through solar collectors so as to maximize the 
integral of the difference between the solar energy and the pumping 
costs incurred in collecting the solar energy has been obtained. The 
solution that is presented is an optimal feedback controller that is 
based upon measurable states of the system. The solution technique 
that was employed was that of the Pontryagin Maximum Principle 
and an analytical solution to the resulting two point boundary value 
problem was obtained by means of a transformation that involved 
using the heat removal factor as the control. The optimal control 
(the mass flow rate) is then recoverable from the heat removal 
factor. The derivation of the optimal control law is presented. Also 
presented is a discussion of implementation of the optimal control 
law. Finally, comparisons between these results and those presented 
in an earlier paper in which a numerical solution was obtained are 
presented. 


22442 New heat transfer factors for flat plate solar collectors. 
Lunde, P.J. (Hartford Graduate Center, CT). pp 603-606 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

New expressions for the heat transfer factor F/sub R/ based 
on inlet, outlet, and mean fluid temperature are derived for use with 
the Hottel-Whittier collector model by the use of restrictive heat 
transfer assumptions. The new factors are simple algebraic functions 
which are equivalent to the generally accepted exponential relation- 
ships in the realistic collector applications. Their utility is demon- 
strated through a set of equations by which efficiency curves based 
on inlet, outlet or mean fluid temperatures may be converted to an 
alternate basis if the flow rate and the slope and intercept of one 
efficiency curve are known. 


22443 Comparison of compound parabolic and simple parabolic 
concentrating solar collectors. Grimmer, D.P. (Los Alamos Scientific 
Lab., NM). pp 621 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The compound parabolic and simple parabolic solar collec- 
tors are analyzed and compared for their ability to accept non-direct 
radiation and for their respective reflector arc-lengths. The simple 
parabolic concentrator (SPC) can make use of some non-direct solar 
radiation if the absorber tube is intentionally enlarged so as to 
intercept defocussed radiation. A prinicpal advantage of collecting 
non-direct radiation with a SPC rather than with a compound 
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parabolic concentrator (CPC) is the reduced materials use in the 
construction of the reflector, but a prinicpal disadvantage is the 
reduction of acceptance angle to about 1/3 that of the CPC. Howev- 
er, a SPC with concentration ratio less than 10 can still collect most 
of the circumsolar non-direct radiation. 


22444 Solar and infrared radiation characteristics of sinusoidal 
honeycomb. Edwards, D.K.; Felland, J.R. (Univ. of California, Los 
Angeles). pp 622-626 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Solar transmittance and infrared emittance values are present- 
ed for sinusoidal glass honeycomb platforms. The sinusoid geometry 
was selected for detailed calculations because it can be fabricated by 
continuous drawing, rolling, and corrugating. The geometry exam- 
ined is that formed by thin sine-wave-shaped plates L wide, stacked 
peak-to-trough to form multiple right cylinders L long. The cylin- 
ders are located between a black absorber plate and coverglass with 
axes perpendicular to the plates. The detailed calculations take full 
account of polarization and directional selectivity, and provision is 
made for scattering. The results make possible the calculation of the 
net radiant solar and infrared heat fluxes at the absorber plate and 
coverglass. 


22445 Hows and whys of a modular, half-parabolic, concentrating 
collector. Schuler, H.F.; Rost, P.E.; Ameduri, G. (General Extru- 
sions Inc., Youngstown, OH). pp 627-628 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The General Solar Systems Division of General Extrusions, 
Youngstown, Ohio, has developed a half-parabolic, concentrating 
collector for applications requiring 70 to 95°C (158 to 203°F) 
energy. Typical installations are industrial process heating, absorp- 
tion air conditioning, high temperature hot water for hospitals, food 
processing and canning. These need heat at high minimum tempera- 
tures and heat collected at any temperature below that minimum 
cannot be used directly. Low temperature technology such as is very 
common for heating buildings, is completely inadequate. 


22446 Freeze tolerance tests of solar collectors. Spencer, D.L.; 
Baliga, B.V. (Univ. of Iowa, Iowa City). pp 629-631 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978) 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The heat removal fluid in a liquid type flat plate collector 
should be drained when the collector is not operating. This is to 
avoid warm-up losses and prevent freezing. However, a collector 
should be employed which would be undamaged by freeze-up. The 
nature of the freeze-problems associated with vacuum flow collec- 
tors is examined and reports on the results of freeze tests are 
discussed. 


22447 iransient heating flow tests for flat plate solar collectors. 
Moore, C.S. (Devices and Services Co., Dallas TX); Blum, H.A.; 
Ashley, T.S. III. pp 632-634 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Experiments with a transient flow type test for flat plate 
collectors indicate that this test is fundamentally sound and can 
provide a more economical and less time consuming test than that 
called for in the ASHRAE 93-77 standard. The steady state, tran- 
sient, and angle of incidence modifier information can be obtained in 
about two hours. It appears that this test could be cut down to one 
hour without loss of accuracy. The results are presented in a three 
term equation that is based directly on energy conservation for flow 
(non steady state energy) and can be used to calculate useful energy 
for collectors so characterized. 


22448 Interferometric investigation of heat transfer in slat solar 
collector cells, Meyer, B.A.; El-Wakil, M.M.; Mitchell, J.W. (Univ. 
of Wisconsin, Madison). pp 635-639 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Local and average heat transfer coefficients for natural con- 
vection between parallel plates of small and moderate aspect ratios 
have been experimentally determined using an interferometric tech- 
nique. The experimental conditions are similar to those existing in 
solar collectors. Measurements of the heat-transfer coefficient are 
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made over angles of inclination with respect to the horizontal 
ranging from 45 degrees to the vertical. The Grashof number range 
studied was 10° to 1.4 x 10°. The aspect ratio (the ratio of plate 
length spacing) ranged from 0.25 to 4. The results obtained in a 
previous investigation for aspect ratios of 9 to 36 are included to 
show continuity. For aspect ratios of 4 and less, the enclosure is 
partitioned to obtain the required aspect ratios. These conditions are 
similar to those for slat-type solar collectors. Slat angle, measured 
with respect to the plates, of 45, 60, 90 and 135 degrees were studied. 
The results are useful in determining the top convection loss coeffi- 
cient and therefore in minimizing losses and optimizing the design of 
solar collectors. The results indicate that the convective losses are 
strong functions of the aspect ratio for aspect ratios less than 4. Slat 
angles less than 90 degrees (i.e., oriented downward) help reduce 
convective losses. 


22449 Performance of evacuated-concentrating spherical collec- 
tor. Bayazitoglu, Y.; Pearson, S. (Rice Univ., Houston, TX). pp 640- 
648 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The mathematical model to simulate the quasi-steady state 
performance of the evacuated-concentrating spherical collector is 
described. The evacuated-concentrating spherical collector consists 
of a non-tracting evacuated glass sphere internally reflecting at the 
lower hemisphere and a fixed receiver-absorber of an annular sector 
contained inside it. The entire sphere is evacuated; thus eliminating 
the convection loss. A heat transfer fluid is circulated through the 
absorber to collect the concentrated solar energy. The shadowing 
and rereflection effects during the sun’s virtual diurnal motion are 
included in the analysis for spheres spaced in an array. The optical 
efficiency of the system is found to be greater around 25° to 40° 
declination angles of the sun. The performance analysis (120° annular 
absorber of the collector operating 8 hours per day in an array 
indicates that it operates with 50% efficiency at temperatures high 
enough to drive existing air conditioning units or may well be used 
for process heat and power generation applications. 


22450 Performance of a double-exposure solar collector. Savery, 
C.W.; Larson, D.C. (Drexel Univ., Philadelphia, PA). pp 649-653 of 


Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A retrofit solar water-heating system has been installed in a 
three-story apartment building at Drexel University. The system 
employs two conventional collector banks (10 PPG Standard Solar 
Collectors) mounted at the latitude angle for Philadelphia of 40° 
from the horizontal and two double-exposure collectors (DEC's) 
mounted vertically in mirrored enclosures. The mirrored enclosures 
are designed to provide additional collector insolation and also to 
reduce convective heat losses. Although the DEC’s are being used 
for year-round domestic water heating for the building, they are 
designed to provide maximum output in the winter and are therefore 
well-suited to solar space heating applications. Preliminary perform- 
ance results for the two types of collectors are presented 


22451 Experimental evaluation of the reflector-collector system. 
Kaehan, H.D.; Geyer, M.; Fong, D.; Vignola, F.; McDaniels, D.K. 
(Univ. of Oregon, Eugene). pp 654-659 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The experimental arrangement utilized to measure the useful 
heat collected with a reflector-collector combination is described 
and the results obtained from the first few months of operations are 
given. The theoretical analyses of reflector-collector systems are 
reviewed. The key conclusion from these calculations is that the 
useful heat output of the reflector system average over an entire 
heating season is typically about 40 to 50% greater than that 
obtained with a standard flat-plate collctor combination. Two identi- 
cal solar collectors have been constructed and used to compare the 
useful heat outputs of an optimally oriented reflector-collector 
system with the heat collected from a simple collector oriented at 
60° to the horizontal. The measured enhancement in the heat collect- 
ed for the reflector system is found to agree well with the predicted 
values. 


22452 Sensitivity of flat plate solar collector performance to 
design and operating variables, with emphasis on transparent honey- 
comb collectors. McMurrin, J.C.; Lewandowski, A.A.; Djordjevic, 
N.; Buchberg, H. (Univ. of California, Los Angeles). pp 719-726 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
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Newark, DE; American Section of the International Solar Energy 
Seciety, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An accurate thermal model based on a modified one-dimen- 
sional, non-linear resistance network developed to study in detail the 
behavior of flat-plate, liquid-cooled solar collectors with and with- 
out honeycomb is described. The model has been programmed for 
computing and verified with actual performance measurements on 
experimental honeycomb solar collectors and a commercial selective 
black collector. Features of the model include the ability to repre- 
sent all modes of heat tranfer through many types of transparent 
honeycombs, and to account for natural convection in enclosed air 
spaces without honeycomb. Important design variables are identified 
and their influence on collector performance quantified through 
conductive, convective and radiative conductances and overall ther- 
mal resistance. The effect on the separate conductances and on the 
overall thermal resistance between the absorber and coverglass due 
to cell length for honeycombs that are designed to adequately 
suppress convection is shown graphically and compared to effects in 
collectors without honeycomb. Also shown for the same collectors 
is the influence of the overall resistance on collector efficiency over 
a range of operating and environmental conditions. 


22453 Integrated performance of a cylindrical glass tube honey- 
comb solar collector compared with predictions based on quasi-steady- 
state characteristics. Lewandowski, A.A.; Djordjevic, N.; McMur- 
rin, J.C.; Buchberg, H. (Univ. of California, Los Angeles). pp 737- 
741 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Integrated hourly performance data are reported for a cylin- 
drical glass tube koneycomb solar collector and compared to predic- 
tions based on quasi-steady-state performance characteristics and 
assumed distributions of diffuse solar irradiation. Experiments were 
conducted on days ranging from completely clear to completely 
overcast. When the diffuse fraction of solar irradiation, 8, was low, 
as on clear days, good agreement between predicted hourly perform- 
ance and experimental integrated performance was obtained. For 
periods when £ was high, errors of 15 to 25% in predicted hourly 
performance were typical. An experimentally determined modifier 
to account for diffuse radiation was introduced and was shown to 
substantially improve predictions of hourly performance when 8 
was large. 


22454 Assessment of reliability and durability test methods appli- 


cable to solar collectors and associated systems. Reese, D.R. (Wyle 
Labs., Huntsville, AL). pp 755-758 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

NBSIR 77-1305 entitled, Provisional Flat Plate Solar Collec- 
tor Testing Procedures was released in September of 1977 and sets 
forth methods for the performance of various structural, environ- 
mental and safety related tests. The applicability and reasonableness 
of these tests are discussed. Available conventional test methods for 
collectors and collector materials not called for in NBSIR 77-1305 
are addressed. Problems likely to be encountered in system installa- 
tion when system tests are not conducted are summarized and 
available durability and reliability test methods for critical compo- 
nents such as pumps, solenoid valves and control systems are dis- 
cussed. 


22455 Flux distributions inside and thermal efficiencies of solar 
cavities heated by parabolic dishes. Dasgupta, S.; Mauk, C.E.; Hilde- 
brandt, A.F. (Univ. of Houston, TX). pp 840-844 of Solar diversifica- 
tion. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Simple methods have been derived to determine the incident 
flux inside cavities heated by parabolic dishes. The effect of cavity 
shape on the flux profiles are analyzed. These flux distributions are 
used to determine the energy loss by reflection and reradiation 
through cavity apertures. The results are compared to similar losses 
from idealized cavities. Convective losses are estimated using corre- 
lations available from heat transfer theory. Some design consider- 
ations for achieving high efficiencies are discussed. 


22456 Optical analysis of paraboloidal solar contractors. O'Neill, 
M.J.; Hudson, S.L. (E-Systems, Inc., Dallas, TX). pp 855-862 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

Paraboloidal solar concentrators are currently being devel- 
oped for use in high temperature solar thermal electric power 
systems. Since such systems require concentration ratios of 2000 and 
higher for efficient energy collection, the accurate prediction of 
focal plane flux profiles is critical for effective system design. A 
straightforward and accurate solution technique, based upon the 
method of cone optics, for defining paraboloidal focal plane flux 
profiles for both perfect and imperfect concentrator surfaces is 
presented. In addition, parametric results of the analysis for a variety 
of cases of practical importance, as well as comparisons of the 
current results with the numerical calculations of other investigators 
are presented. 


22457 Operating experience with the General Atomic Fixed 
Mirror Solar Concentrator. Schuster, J.R.; Eggers, G.H.; Russell, 
J.L. Jr. (General Atomic Co., San Diego, CA). pp 8630870 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

The General Atomic Company (GA) Fixed Mirror Solar 
Concentrator (FMSC) employs a fixed mirror circular trough that 
produces a sharp line focus regardless of sun position. The heat 
receiver, which employs a compound parabolic (Winston) secondary 
concentrator, is moved in a circular arc to track the focal line. With 
secondary concentration the FMSC has a theoretical upper concen- 
tration limit of 206 suns, and the secondary concentrator makes 
possible the design of a practical FMSC to efficiently generate steam 
at modern steam plant operating conditions. Because the mirror 
trough of the FMSC is stationary, it can be made using low-cost type 
construction approaches. General Atomic has fabricated FMSC 
modules of precast concrete and glass mirrors to supply a 260-m? 
collector field d to Sandia Laboratories for their Solar Total Energy 
Demonstration Facility. These modules were constructed on-site at 
Sandia using local labor. The combination of concrete substrate and 
glass mirrors yields a rugged, low-maintenance concentrator that has 
good potential for low-cost, high-volume, on-site construction. At 
the time of this writing, the FMSC system is undergoing startup 
testing by Sandia. 


22458 Performance testing of the SLATS concentrating collector 
Part I. Equipment and procedures. French, R.L.; Mooney, L.G.; 
McDowell, J.H.; Uselton, R.B. (American Tech. Univ., Killeen, 
TX). pp 871-877 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A 400-ft? (37.2m*) module of the Suntec Systems, Inc. 
SLATS collector was tested during 1977 at the ATU/Fort Hood 
Solar Engineering Test Module (SETM) in support of the Fort 
Hood Solar Total Energy Project. The SLATS collector (a linear- 
focusing, segmented-mirror, fixed-receiver collector) was selected as 
a baseline during early conceptual design studies for the Fort Hood 
system; the final collector selection will be made during preliminary 
design, now underway. The version tested has Teflon-coated, alumi- 
nized-polyester reflectors and an experimental vee-entrant receiver 
which uses water as the heat-transfer fluid. The SETM includes a 
fluid loop for circulating pressurized water through the receiver and 
instrumentation for logging inlet/outlet temperature, flow rate, pres- 
sure, etc. Collector performance data were obtained for receiver 
temperatures of 350 to 530°F (177 to 277°C) on 118 days; data 
reduction and analysis are described in Part II. 


22459 Performance testing of the SLATS concentrating collector 
Part II. Results and analysis. French, R.L.; Mooney, L.G.; 
McDowell, J.H.; Uselton, R.B. (American Tech. Univ., Killeen, 
TX). pp 878-884 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Reduction and analysis of the SLATS collector performance 
data from the measurements described in Part I of this paper 
involved two steps. First, the test data were entered into a computer 
file and programs prepared to compute solar energy-collection rates 
and receiver heat-loss rates from the basic test data. Instantaneous 
collector efficiencies were then calculated by dividing the energy- 
collection rate by the normal incidence radiation intercepted by the 
concentrator. The second step was to formulate linear equations for 
the solar energy-collection rate (adjusted for end-losses) and the 
receiver heat-loss rate. Correlated linear multivariate regression 
analyses were then performed to establish coefficients for the equa- 
tions to give the best overall representation of the collector perform- 
ance during steady-state operation on clear days. The overall effi- 
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ciency of the SLATS collector for high-temperature operation in the 
Fort Hood environment was found to be approximately forty per- 
cent under good conditons. 


22460 Compound parabolic concentrator for operation at 300°C. 
O’Gallagher, J.J.; Collares-Pereira, M.; Rabl, A.; Winston, R. (Univ. 
of Chicago, IL). pp 885-888 of Solar diversification. Vol. 2.1. Boeer, 
K.W.; Franta, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Because non-imaging concentrators of the Compound Para- 
bolic Concentrator (CPC) type are limited to concentration factors 
< 10 in non-tracking applications, it is sometimes not recognized 
that they are capable of competitive performance at the high tem- 
perature (-300°C) required for power generation. In particular, when 
an intermediate concentration is combined with other recent high 
technology improvements in absorber design, i.e., selectively coated 
vacuum enclosed receivers, collector heat losses can be reduced to 
values per unit aperture area usually associated with much higher 
concentration (> 15 x) linear focussing tracking collectors. Based on 
calculated performance projections, a 5.25 x CPC coupled to com- 
mercially available evacuated tubular receivers of the Owens-Illinois 
or General Electric type, was selected as a baseline design for two 
prototype modules for experimental study. The design and fabrica- 
tion of the modules and the results of preliminary testing are report- 
ed. 


22461 Solar concentrators for interplanetary applications. Nac- 
cach, A.F. (Alton Solar Mfg., Novato, CA). pp 901-903 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An analysis is presented of a little studied class of solar 
concentrators with high potentiality for space application, namely 
space fabricated gas-filled spherical plastic lenses, called ‘‘Bubbles”’. 


22462 Optimal control of sun tracking solar collectors. Hughes, 
R.O. (Jet Propulsion Lab., Pasadena, CA). pp 913-918 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Using the disciplines of Modern Control Theory, an optimal 
tracking control for a point focusing solar concentrator is derived. 
By converting the tracking problem into a regulator problem with a 
trim rate input a very low pointing error is achieved. A representa- 
tive example with a corresponding computer simulation is presented. 


22463 Study of solar thermal energy collection using fixed and 
tracking collectors. Garrison, J.D.; Craig, G.T.; Morgan, C. (San 
Diego State Univ., CA). pp 919-923 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Energy collection at seven sites is calculated for air and 
vacuum flat plate collectors and a vacuum collector using cylindrical 
Winston concentration. The hourly intensity and angular distribution 
of solar radiation is predicted using insolation measurements and an 
insolation model. Tracking configurations include two-axis, vertical 
axis, polar axis and east-west axis tracking. These calculations indi- 
cate energy collection varies linearly with cloudiness index K/sub 
T/. Diffuse radiation is ~ 15% of energy collected by concentrating 
collector arrays at low operating temperatures where large accept- 
ance angles maximize energy collection. Smaller acceptance angles, 
required to maximize collection at higher operating temperatures, 
eliminate the advantage of Winston concentration for tracking 
arrays. Absorbers with high selectivity are necessary for high effi- 
ciency of fixed evacuated collectors at higher operating tempera- 
tures. Ratios of tracking to fixed collector energy collection increase 
rapidly between ~ 200°C and ~ 300°C making it likely that 
tracking becomes economically viable in this temperature range. 
These results are easily extended to other cylindrical concentrating 
collectors. 


22464 Tracking collector subroutine and modifications to the 
existing TRNSYS radiation processor. Ochs, T; Hoover, E.C.; Brad- 
ley, J.O. (Desert Research Inst., Boulder City, NV). pp 924-928 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
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The use of TRNSYS at DRI necessitated the formation of the 
general tracking collector routine to extend the versatility of this 
powerful simulation program. The subroutine developed uses a 
parametric fit for collector performance. The collector can be 
tracked as a sing!e axis or two axis tracker. In the single axis mode, 
both collector tilt and axis azimuth can vary. Either direct beam 
radiation or total radiation can be used by the routine for imaging or 
non-imaging systems. This use of angular relationships, direct beam 
and all sky radiation necessitated a change in the Type 16 radiation 
processor. Modifications to the radiation processor were made to 
produce solar altitude, solar azimuth, and direct beam radiation. 
Both routines have internal warnings which can alert the user to 
possible inaccurate input data without halting program execution. 
The simulation subroutines, their mathematical formulation and re- 
sults of a simulation are described. 


22465 Floating azimuth tracking platform: an economic method 
of increasing solar collector efficiency. Cluff, C.B. (Univ, of Arizona, 
Tucson). pp 929-931 of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The construction of two floating azimuth tracking platforms 
for use with both thermal and photovoltaic (PV) solar collectors is 
described. Low-cost platforms floating on water provide a way of 
azimuth tracking, offering new opportunities for constructing effi- 
cient economic concentrating collectors. In addition, conventional 
altitude tracking arrays can be placed on the azimuth tracking 
platform to obtain efficient dual tracking capability. Since the float- 
ing collector covers the water surface, it reduces evaporation loss 
and collects solar energy simultaneously. Unused water surfaces can 
be utilized to produce energy. If a water surface is not available, the 
creation of a shallow pool is cost effective, since a 40 percent or 
more increase in energy collected is possible with the tracking 
systems. As little as five cm of water can float most collectors, so the 
method can be used on roof-tops. The floating system can be used to 
provide solar energy for the individual home, for industrial use, or 
for large-scale central power plants. 


22466 Equilibrium thickness of the stable gradient zone in solar 
ponds, Nielsen, C.E. (Ohio State Univ, Columbus). pp 932-935 of 
Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Further observations of the boundaries of gradient zones have 
been made in an operating solar pond and in 0.55 m diameter 
laboratory tanks. It is found that when the zone boundary position is 
stationary the temperature gradient G/sub T/ and the specific grav- 
ity gradient G/sub C/ at the boundary are fairly well characterized 
over the temperature range studied by the relation G/sub T//G?/ 
sub C/ = 15 x 10?m deg C. This applies equally to the solar pond 
and to the laboratory experiment using NaCl. From this relation the 
temperature difference across an equilibrium gradient zone can be 
estimated for any zone thickness and specific gravity gradient. 
Present estimates of attainable temperature differences are substan- 
tially larger than earlier estimates. In a laboratory tank comparison 
between solutions of NaCl and KCl, the value of G/sub T//G?/sub 
C/ was found to be significantly greater with KCl. The effect of heat 
removal in fixing the position of the lower gradient zone boundary 
and reasons for the seasonal oscillation of the upper boundary in 
practical solar ponds are discussed. 


22467 New low concentration non focusing mirrors. Regalado, 
E.; Alvarez, I.; Mayer, E. (Universidad Nacional Autonoma de 
Mexico, Mexico City). pp 1023-1030 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A new geometry for cylindrical mirrors is proposed that 
concentrates solar radiation on a flat vertical collecting plate. The 
transverse cross section consists of two symmetrical elements of a 
logarithmic spiral whose general equation is R = exp (@ tan A). 
Using a predetermined "opening surface over collecting surface” 
ratio equal to 3, the real concentration factor for a total acceptance 
angle of 48° has been evaluated. This has been done by considering 
different values of the characteristic parameter A of the logarithmic 
spiral. It was found that for an incidence angle between 0 and 25° 
the real concentration factor is nearly equal to 2, when the reflection 
factor of the mirror surface is taken equal to 0.9 and the characteris- 
tic angle equal to 60° It was also found that the "opening versus 
height” ratio has a value of about unity which for a given opening 
reduces the overall cost of the system, due to the fact that the 
— of required material is proportional to the product opening 

eight. 
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22468 Radiant heat transfer aided by ultrasound. Fairbanks, 
H.V.; Otsuka, T. (West Virginia Univ., Morgantown). pp 1031-1032 
of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Previous research work by Lemlich with convection heat 
transfer showed that the introduction of ultrasound into the system 
increased the heat transfer rate approximately four times. Haider 
found that ultrasound could aid the heat conduction rate in metals as 
much as three and one half times. Therefore, it was conjectured that 
ultrasound might also increase the rate of radiant heat transfer. Two 
exploratory studies were made using water and air as the media to be 
heated. The water system made use of a small, two and one half liter 
stainless steel ultrasonic cleaning bath that operated at a frequency of 
50 kHz. The air system made use of an ultrasonically vibrating metal 
plate in a plastic chamber. The ultrasonic frequency used was 20 
kHz. The introduction of ultrasound increased the radiant heat 
transfer rate for both systems, with the water system being affected 
the most. 


22469 Solar collector cover plate. Drumheller, K; Gordon, N.R. 
(to Dept. of Energy). US Patent Application 841,088. 11 Oct 1977. 
Pp. 

A lightweight cover plate is provided for a solar energy 
collector. The cover plate includes a thin-walled honeycomb sepa- 
rating two thin sheets of transparent material bonded to or integral 
with the honeycomb. 


22470 Solar collector. Bottum, E.W. US Patent 4,026,277. 31 
May 1977. Filed date 1 Aug 1977. 4p. 

Reissued 22 Aug 1978 as Re. 29,737. 

A solar collector of the type used to convert the sun’s light 
rays into heat energy is provided. The solar collector includes a steel 
plate to absorb the sun’s rays. A flat coil of tubular steel is attached 
to the steel plate by means of the hydrogen brazing process. The 
surfaces of the steel plate and the tubular coil are preferably coated 
with a thin layer of copper to form a selective surface to promote 
the efficient collection of energy. 


22471 (N—78-23912) Comparison of cal measure- 


thermo-opti 
ments made by six european laboratories. project for standardization 
of measurement methods and equipment. Levadou, F. Translated 
from European Space Agency J. (Paris); 1: No. 2, 209-221(1977). 18p. 
(ESA-TT—444). NTIS PC A02/MF AO1. 
Measurements of solar absorption and the total hemispherical 


emission obtained by six laboratories were compared. Each labora- 
tory used three thermal control coatings in conjunction with its 
equipment; the coatings were white silicone paint - ZnO pigment, 
black epoxy paint, and aluminized adhesive tape. The range of 
measurements is described, and a statistical analysis was performed 
for each coating. The relationship between laboratory calculation 
methods and discrepancies in the measurements is considered, and 
the desirability of standardizing methods is suggested. 


22472 Optical analysis of spherical segment solar collectors. 
Brock, B.C. Lubbock, TX; Texas Tech Univ. (1977). 281p. Universi- 
ty Microfilms Order No. 77-25,501. 

Thesis (Ph. D.). 

A powerful new approach for the calculation of optical flux 
distributions and power concentration ratios is described. This 
theory can be applied for mirrors of any shape, illuminated by a 
source of arbitrary angular extent provided appropriate structure 
relations can be determined. The method is not restricted to single 
reflections but is valid for light which reflects from the mirror any 
number of times. The work focuses on spherical mirror segments 
with conical receivers. The result is an extremely accurate expres- 
sion for the conical power concentration. The results are also 
applicable for point source illumination. A spherical mirror segment 
produces a liner, distributed focus instead of the point focus of 
paraboloids and thin lenses. If the mirror is fixed so that it does not 
move, then the focus will move as the source is moved. The result is 
that the focus will often not lie on the symmetry axis of the mirror. 
The flux distribution, then, is not symmetric on the receiver. This, of 
course, is due to the rim of the mirror or shadows cast on the mirror 
by itself. These effects are considered in detail. The approach has 
been implemented by computer codes. Results are presented for 
optical power concentration both on a conical receiver and on the 
mirror itself. These results show great detail even at the caustic 
peaks where the point source concentration exhibits singularities, 
and in the multiple reflection region which was previously inaccessi- 
ble. 
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REFER ALSO TO CITATION(S) 22099, 22128, 22131, 22179, 
22182, 22253, 22274, 22283, 22314, 22335, 22415, 23318, 23332, 
23337, 23338 


22473 (COO—4400-6) Technical status report No. 8, May 15, 
1978—August 15, 1978. McColl, J.R. Jr. (McColl-Wade, Inc., Bran- 
ford, CT (USA)). 1978. Contract EG-77-A-02-4400. 2p. Dep. NTIS, 
PC A02/MF AOl1. 

The objective of this program is to develop a commercial 
demonstration —— for an air solar heating and hot water system. 
A summary of research on the rock storage area is given. Some 
problem areas are described. (MOW) 


22474 (LBL—6877, gp. 42-44) Chemical storage of thermal 
energy. Foss, A.S.; Lynn, S. 1977. 
In Energy and Environment Division annual report 1977. 
The development of thermochemical heat storage systems 
based on sulfur oxides and methane for solar thermal power plants is 
described. For a cost comparison, a sensible heat storage system is 
also being studied. (WHK) 


22475 Solar-heated concrete slab building structure. Kachador- 
ian, J. US Patent 4,127,973. 5 Dec 1978. Filed date 28 Feb 1978. 10p. 

A concrete slab forming a part of the building structure 
foundation is thermally insulated about its periphery from the 
ground upon which it resides from the ground surface to below the 
ground frost line, with the bottom of the slab in heat transfer relation 
to the ground below the frost line over a large part of the building 
structure surface area. The concrete slab directly overlies and is in 
thermal contact with an array of side abutting parallel rows of end 
abutting hollow cinder blocks to form air passageways for circulat- 
ing air beneath the concrete slab and between the ground and the 
slab. By thermal siphon or forced air circulation, air, within the 
building structure transfers heat to and from the concrete slab, 
particularly heat entering glassed walls and impinging directly upon 
the surface of the concrete slab. 


22476 Thermal storage and heat transfer system and method. 
Newton, A.B. (to Solation Products, Inc.). US Patent 4,114,600. 19 
Sep 1978. Filed date 6 Oct 1976. 14p. 

A thermal storage and heat transfer system is disclosed for use 
with a solar energy heat collector comprising a tank having a 
plurality of temperature zones therein each zone having, preferably, 
a plurality of layers of closely arranged cells of irregular sha 
occupying a minimum space to provide a maximum number of cells 
in said space in a manner to provide ample passages between the 
cells for a liquid heat transfer medium to contact and move past 
appreciable surface areas to effect heat transfer to and from said 
medium, said cells in said zones respectively having sealed therein 
different heat storage mediums of a nature to develop a substantially 
constant latent heat of fusion temperature when changing from 
liquid to solid state at a predetermined temperature, and a pump 
connected to said tank and operable to circulate said heat transfer 
medium through said passages from and to a solar heat collector. 
The preferred shape of said cells is a tetrahedron or a similar simple 
solid geometric configuration. 


22477 Heat storage water tank. Lyon, F.A.; Harrison, H. (to 
Halm Instrument Co., Inc.). US Patent 4,108,374. 22 Aug 1978. Filed 
date 29 Jul 1976. 8p. 

A heat storage tank is disclosed suitable for solar house 
heating systems. The tank includes a rigidly supported bottom panel 
covered with a layer of stones of substantially uniform size which 
are bonded together thermally and mechanically at their points of 
contact with each other, but which have voids forming air passages 
remaining between them, bottom insulation below said bottom panel, 
a bottom air passage between the bottom insulation and the bottom 
panel, and at least one opening in the bottom panel whereby air can 
pass from said bottom air passage into said layer of stones. 


22478 Catalytic extraction of stored solar energy from photoche- 
micals. Schwerzel, R.E.; Klosterman, N.E.; Kelly, J.R.; Hillenbrand, 
L.J. (to Battelle Development Corp.). US Patent 4,105,014. 8 Aug 
1978. Filed date 24 Jan 1977. 20p. 

Acid and base catalyst substances are employed in the photo- 
chemical process for collection and retrieval of solar energy wherein 
a lower energy level isomer (e.g. trans-isomer) of a photochemical 
isomerizable compound is exposed to solar energy of a wavelength 
providing a higher energy level isomer (e.g. cis-isomer) of this 
isomerizable compound and this higher energy level isomer subse- 
quently is transformed to its lower energy level isomer with exother- 
mic release of thermal energy for useful purposes. In this process the 
transforming or conversion of the higher energy level isomer to its 
lower energy level isomer is facilitated by the presence of and/or 
contacting with the acid or base catalyst substance. The employed 
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catalytic acid, or base, or mixture of acids, or mixture of bases are 
characterized by being art accepted strong acids or strong bases 
under either the Bronsted or Lewis concepts of acids and bases in 
the fluid in which transformation to the lower energy level isomer is 
carried forth and also characterized as being compatible with the 
particular fluid and photoisomerizable compound with which they 
are employed. The employed acids or bases are useful in a diversity 
of amounts and a diversity of forms and configurations. 

22479 Thermal storage in salt-hydrate eutectics. Telkes, M.; 
Mozzer, R.P. (American Technological Univ., Killeen, TX). pp 255- 
259 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The heat of fusion of salt-hydrates for the storage of thermal 
energy has been discussed in numerous publications. During melting 
the solid compound of greater density sinks to the bottom of 
containers, while the melt of lower density forms an upper layer at a 
higher temperature. This results in stratification that may be en- 
hanced by partial incongruency of the melting process. Nucleating 
agents that are neceessary to induce crystallization usually are of 
higher density and sink to the bottom of containers. This results in 
slow nucleation and the need of salt-hydrate crystals to "grow 
against gravity”. New thickening agents can prevent settling, and 
they eliminate segregation. It is desirable to use a method that forms 
a self-supporting structure within the salt-hydrate eutectic, which 
permits stacking in the vertical dimension, without the need of thick 
walled containers or other supports. Test results with heat exchanger 
modules are described, as applied to a newly constructed building. 


22480 Properties optimization for phase-change energy storage in 
air-based solar heating systems. Jurinak, J.J.; Abdel-Khalik, S.I. 
(Univ., of Wisconsin, Madison). pp 260-264 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A parametric study has been conducted to determine the 
optimum physical properties of phase-change energy storage materi- 
als for solar air-heating systems. Simulation techniques are used to 
determine the system performance over the entire heating season. 
Variations of the solar fraction of the load with melting temperature, 
latent heat, load characteristics, and control strategy have been 
determined. Air-heating systems with a wide range of hot water and 
space heating loads have been examined. The effect of incongruent 
melting of the phase change material on system performance has also 
been investigated. 


22481 Experimental and numerical study of liquid thermal stor- 
age tank models. Han, S.M.; Wu, S.T.; Reid, W.; Christensen, D.L. 
(Univ. of Alabama, Huntsville). pp 265-270 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 
From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
Comparative studies on the thermal performance of three 
basic solar energy liquid storage tank models, i.e. a mixed, a stratified 
and a viscous-entrainment model, are presented. Temperature struc- 
tures in the liquid storage tanks, predicted by theoretical models, 
were compared with experimental data. A  viscous-entrainment 
model was found to represent reasonably well the physical processes 
inside the tank and agreed better with the experiment than the other 
models. TRNSYS simulation of a hot water system with these 
models showed that a mixed model always understates the thermal 
performance. Results also showed that even though the temperature 
structure inside the tank predicted by a stratified model and a 
viscous entrainment model were quite distinct, differences in thermal 
performances at the end of the simulation period were less than 5%. 


22482 Study of selected thermal energy storage materials by 
differential thermal analysis. Allen, E.R.; Malawer, E.G. (State Univ. 
of New York, Albany). pp 660-663 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A modular differential thermal analysis system, designed and 
constructed in-house, has been used to investigate and compare the 
thermophysical properties of selected phase-change materials. Ma- 
crosize (2g) samples of twenty-eight inorganic and organic com- 
pounds and eutectric mixtures, which were chosen for their potential 
usefulness in residential thermal energy storage applications, have 
been studied in their transition temperature regimes. Only nine of the 
materials tested are recommended for further development based 
upon economic and physical considerations. These are, in order of 
preference sodium carbonate decahydrate, sodium sulfate suffate 
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decahydrate, potassium nitrate-acetamide mixture, paraffin wax, 
sodium thiosulfate pentahydrate, stearic acid, sodium bromide-acet- 
amide mixture and naphthalene for “heat” storage; and a mixture of 
sodium sulfate decahydrate- sodium tetraborate decahydrate-ammo- 
nium chloride for “cold” storage. An overall assessment is made of 
the suitability of these materials for use in residential solar energy 
space heating/cooling systerns in the Northeastern U.S. 


22483 Heat transfer characteristics of water filled cans as solar 
thermal storage medium: a comparative test data analysis. Saha, H. 
(Alabama A and M Univ., Normal). pp 664-670 of Solar diversifica- 
tion. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The test data are presented and an analysis is given of the heat 
transfer characteristics of a solar thermal energy storage bed utiliz- 
ing water filled cans as the energy storage medium. This type of 
storage medium, liquid filled cans, utilizes the benefits of both solids 
like rocks and liquids like water. This combination of solid and liquid 
mediums shows unique heat transfer and heat storage characteristics 
and will be well suited for use with solar air systems for space and 
hot water heating. Test results of two different sizes of cans filled 
with water are analyzed and compared for heat transfer characteris- 
tics. An U-factor for the storage is computed for each of these cases 
and compared. The trends of the test results acquired thus far are 
representative of the test bed characteristics while operating in the 
various modes. 


22484 Two stage thermal storage for a solar electric power plant. 
Altman, R.F. (Georgia Inst. of Tech., Atlanta); Bomar, S.H. Jr.; 
Murphy, C.A.; Myers, J.A. pp 897-900 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A high temperature, two stage thermal storage system has 
been designed, constructed and tested by the Martin Marietta team 
under ERDA's Central Receiver Solar Thermal Power System, 
Phase 1 series of contracts. Within the team organization, the Ther- 
mal Storage Subsystem was the responsibility of Georgia Tech’s 
Engineering Experiment Station. The storage system was designed 
to become part of a solar electric plant. In this concept, steam 
generated in a solar heated boiler is used to heat the storage media so 
that the stored energy can be used to generate steam during cloudy 
periods and after sunset. The energy is stored as sensible heat in a 
petroleum heat transfer oil and in a molten, inorganic salt. The 
Thermal Storage test system or Research Experiment, was designed 
to store and discharge energy at a rate of 2 MW-th. This rate was 
achieved during both energy storage and discharge in the test 
period. 


22485 Versatile solar energy storage by means of fluidizable 
solids. Bergougnou, M.A.; Kim, C.J. (Univ. of Western Ontario, 
London). pp 962-966 of Solar diversification. Vol. 2.1. Boeer, K.W.,; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

Sensible heat storage holds the key to an efficient and wide 
spread utilization of solar energy. Fluidizable solids hold great 
promise for heat storage. They are non-toxic, non-corrosive, non- 
flammable, non-explosive and do not require pressure vessels. Fluidi- 
zable heat storage accepts simultaneously a variety of heat inputs 
and outputs, is based on proven technology and uses cheap, stable, 
widely available solids. A feasibility design is presented for a fluidi- 
zable storage system serving a solar power tower. It involves the 
storage and retrieval of 7000 MW-HR thermal and uses a special 
multiplate fluidized heat exchange column. The use of calofers or 
solid heat carriers as a means of inputing high temperature solar heat 
to chemical and industrial processes is discussed. 


22486 Storage and regeneration of high temperature thermal 
energy by means of reversible chemical reactions: the ammonium 
hydrogen sulfate system. Wentworth, W.E. (Univ. of Houston, TX); 
Batten, C.F.; Schuler, T.; Tbaney, T.G.; Lopey, L.; Cook, C.J.; 
Chen, E.C.M.; Ray, J. pp 985-989 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A chemical reaction cycle suitable for the storage of high 
temperature thermal energy from concentrated solar flux is de- 
scribed. The cycle is based on the reversible thermal decomposition 
of ammonium hydrogen sulfate, and would regenerate thermal 
energy upon demand at temperatures suitable for use in electrical 
power generating facilities. Energy would be stored as chemical 
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potential energy in liquid reaction products (HzO, NHs, and SOs) at 
ambient temperature with a theoretical density of 3,100 MJ m~* 
Eisaiineend sonic on the energy storage step of the cycle are 
presented and discussed. 


22487 Solar energy storage subsystem utilizing latent heat of 
phase change. Mody, K.J. Raleigh, NC; North Carolina State Univ. 
(1977). 83p. University Microfilms Order No. 77-29,672. 

Thesis (Ph. D.). 

The problems of heat transfer associated with the design of a 
solar energy storage sub-system utilizing latent heat of phase -— 
(also called thermal capacitor) are examined. The solution of the 
fundamental problem of phase change with generalized boundary 
condition at the surface and the analysis of the finless thermal 
capacitor are presented. The arrangement selected consists of two 
slabs of phase change material with heat transfer medium circulating 
in between in a channel flow. The analysis of a single cell of finned 
thermal capacitor is also obtained; using known methods, by finite 
differences and by a new method. It is observed that the new 
method gives fairly good accuracy with considerably reduced com- 
putational time. The fin material content is optimized using this 
approximate method and finally the analysis of a finned thermal 
capacitor is presented. The results obtained are applicable to the 
general problem of two-dimensional melting and also to the problem 
of predicting the capacitor performance of any combination of phase 
change material and the heat transfer medium. All computational 
work has been carried out on IBM 370 digital computer. 


GEOTHERMAL ENERGY 


22488 (CONF-761253—(Preprints)) Preprints, 3rd annual meet- 
ing of the Japan Geothermal Energy Association. (Japan Geothermal 
Energy Association, Tokyo). 1976. 60p. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

This collection of preprints from the 3rd Annual Meeting of 
the Japan Geothermal Energy Association contains 30 separate 
papers, each of which is 1 to 2 pages in length. The topics cover a 
wide range of interests within the field of geothermal energy, from 
basic research on the physical properties of rock to numerical 
reservoir modelling and power-plant construction. Separate abstracts 
were prepared for the individual papers. 


22489 Where the Earth erupts steam. Haaf, G. Geo; 1: No. 12, 
44-62(Dec 1977). (In German). 

The state-of-the-art of techniques, both in use and under 
development, of geothermal energy exploitation as an alternative 
energy supply, is summarized. The primary users of geothermal 
energy at this time are Iceland, New Zealand, Italy, Japan, the USA, 
and the USSR. Geothermal energy is being exploited to a more 
modest degree in the Swabian town of Urach, West Germany. At 
present, the worldwide capacity of geothermal wer plants 
amounts to about 1.2 GW. The present, limited scale i decdinannt 
is due in part to technical and economic limitations, and, to a greater 
extent, to social factors which have led to the application of high- 
grade energy to uses which would better be served by low-grade 
sources. Geothermal energy is particularly well suited to applica- 
tions requiring only low-grade thermal energy, such as domestic 
space heating, agriculture, and desalination. The discovery of terres- 
trial heat and the historical evolution of geothermal energy are 
reviewed. The famous development at Larderello, Italy, is used as an 
example. Unlike the resources at Larderello and in Iceland, most 
geothermal fluids are characterized by strong admixtures of aggres- 
sive gases and minerals. Modern techniques, intended to overcome 
such problems, are outlined. 


RESOURCE STATUS AND ASSESSMENT 


22490 Geothermal energy in 1978: situation and prospects. Paris, 
L.; Scappini, U. (Ente Naz per L’Energ Elettr, Italy). Elettrotecnica; 
65: No. 5, 369-382(May 1978). (In Italian and English). 

After recalling the interest for geothermal energy in many 
countries of the world, the paper classifies geothermal resources into 
different systems with corresponding different utilization possibili- 
ties. Particular attention is devoted to high-temperature, vapor- 
dominated and water-dominated, hydrothermal systems, the only 
ones which are utilized up to now for electricity generation. Low- 
temperature hydrothermal systems and dry-hot-rock systems are 
then described. After a detailed description of the Larderello geoth- 
ermoelectric power plants in Italy, the paper concludes indicating 
that total contribution of geothermal energy to the coverage of the 
energy demand corresponds to about 0.2% of the world total oil 
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consumption, and that following a reasonably optimistic forecast this 
share may reach in ten years no more than 1%. 


22491 Prospects for geothermal energy recovery. Geertsma, J. 
(Shell Exploratie en Produktie Laboratorium, Rijswijk, Holland). Oil 
Gas--Eur. Mag. (Engl. Transl.); 4: No. 2, 33-40(1978). 

The different forms of geothermal energy resources in West- 
ern Europe are reviewed, both the incentives and constraints for its 
production are surveyed, and the technical feasibility of normal” 
geothermal ey recovery is examined. Geothermal sources of 
energy in some form or another are available in many parts of the 
world, including the major consuming countries. Fundamentally, 
new technologies to tap these resources are not required. The cost 
aspects of most geothermal production schemes are the crucial issue. 
In particular drilling costs are high in comparison with the energy 
content of well production. Although various agencies such as the 
U.S. Energy Research and Development Administration and French 
governmental bodies have expressed their aim to make geothermal 
energy an economically competitive energy option in the eighties, it 
is seriously doubted whether this can be accomplished. For the near 
future, thermal anomolies, usually in connection with recent tec- 
tonic, i.e. vulcanic activities, will remain the major targets for 
geothermal energy production. High-temperature shallow geother- 
mal reservoirs keep drilling costs within economic limits. However, 
by concentrating on anomalous geothermal conditions only margin- 
al, although locally important contributions to the energy supply can 
be made. Meanwhile, exploration for the more common deeper hot 
water reservoirs and hot basement rocks should be pursued so that a 
reliable inventory of reserves can be obtained and production activi- 
ties on a larger scale can start when needed. 


USA 


22492 (NMEI—10-2Q) Regional operations research program for 
development of geothermal energy in the Southwest United States. 
Second quarterly report. Marlin, JM. (New Mexico State Univ., Las 
Cruces (USA). New Mexico Energy Inst.). Jan 1978. Contract EG- 
77-S-04-3992. 53p. Dep. NTIS, PC A04/MF AOI. 

Continuation of efforts by the Core and State Teams in data 
acquisition, electric and non-electric economic studies, and develop- 
ment of computer support functions and operations is described. 


22493 (NMEI—10-3Q) Regional operations research program for 
development of geothermal energy in the Southwest United States. 
Marlin, J.M. (New Mexico State Univ., Las Cruces (USA). New 
Mexico Energy Inst.). Apr 1978. Contract EG-77-S-04-3992. 14 1p. 
Dep. NTIS, PC A07/MF AO1. 

Continuation of efforts in data acquistion, electric and non- 
electric economic studies, development of computer support func- 
tions and operations, and preparation of geothermal development 
scenarios are described. Temperature data used in economic analysis 
and scenario development are given in an appendix as are the details 
of a revised economic model. 


22494 (NMEI— 10-10) Regional operations research program for 
development of geothermal energy in the southwest United States. 
First quarterly report. Marlin, JM. (New Mexico State Univ., Las 
Cruces (USA). New Mexico Energy Inst.). Oct 1977. Contract EG- 
77-S-04-3992. 50p. Dep. NTIS, PC A03/MF AOI. 

Establishement of Core and State Teams, regional and state 
advisors, special studies design, data requirements, and development 
to data of computer support functions and operations are described. 


NON-USA 


22495 Inexhaustible geothermal energy: resources and heat bal- 
ance of the Earth. Boldizsar, T. Magy. Tud.; 23: No. 2, 96-110(Feb 
1978). (In Hungarian). 

The energy resources and heat balance of the Earth are 
reviewed, and perspectives on the utilization of geothermal energy 
in Hungary are given. Based on calculations using data derived from 
test drilling, it is demonstrated that hot water can be extracted from 
about 10,000 wells of greater than 1000 m depth. The thermal energy 
from such a scheme would amount to a 8.4 GW over a 119 year 
period. The energy obtained in this manner would be far less 
expensive than any alternative. The geothermal resources of Hunga- 
ry are unparalleled in terms of abundance and ease of exploitation. 
The hot water extracted can be used in agriculture, space heating, 
balneology, and industry. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


22496 (CONF-761253—4) Numerical model for steam-dominated 
type geothermal reservoir. Endo, G.; Ishida, K. (Japan Geothermal 
Energy Association, Tokyo). 1977. 2p. (In Japanese). TIC. 
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From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Finite numerical models of steam-dominated geothermal res- 
ervoirs in which temperature and pressure are controlled by the 
maximum enthalpy of a two-phase system were prepared. The 
temperature and pressure in a vertical section of the reservoir were 
calculated to quantitatively derive the influences of penetration rate, 
porosity, and heat supply, as well as the ground water input. The 
qualitative model of White, et al., was used as a reference. The 
coefficient of viscosity and fluid density wre determined by assuming 
that the reservoir fluid is composed of water and saturated steam. 
The phase change of the fluid was hypothesized as occurring isoth- 
ermally and isobarically, enabling a free change of enthalpy with 
fluid flow. By ignoring the temperature difference between fluid and 
container, it is possible to obtain the degree of saturation, tempera- 
ture, and pressure values from the equations of thermal and pressure 
equilibria. However, in cases where the penetration rate or porosity 
values are high, the thermal equilibrium calculation becomes supple- 
mental. In the models prepared, the temperature distributions were 
primarily derived from calculations of pressure equilibrium. 


22497 Preliminary study of hydrothermal alteration associated 
with hot spring activity, Gerlach area. Romberger, S.B. Q. Colo. Sch. 
Mines; 73: No. 3, 27-30(Jul 1978). 

Alteration of surficial rocks by thermal waters is a phenom- 
enon that may be used to study and understand subsurface geother- 
mal systems. At Gerlach, Nevada, present hot springs occur along 
fault scarps in recent valley alluvium. In general, alteration is that to 
be expected when hot, slightly acid, aqueous solutions come in 
contact with rocks of granodiorite composition. Silicification is 
widespread in alteration, indicating silica has been introduced. How- 
ever, this silica need not have a deep-seated source, but could have 
been derived locally. No limits can be placed on temperatures of the 
altering solutions. 


USA 
REFER ALSO TO CITATION(S) 22522, 22529 


22498 (TID—28733) Exploration criteria for low permeability 
geothermal resources. Final report. Norton, D. (Arizona Univ., 
Tucson (USA)). Oct 1977. Contract EY-76-S-02-2763. 114p. Dep. 
NTIS, PC A06/MF AOl1. 

Low permeability geothermal systems related to high tem- 
perature plutons in the upper crust were analyzed in order to 
ascertain those characteristics of these systems which could be 
detected by surface and shallow subsurface exploration methods. 
Analyses were designed to integrate data and concepts from the 
literature, which relate to the transport processes, together with 
computer simulation of idealized systems. The systems were ana- 
lyzed by systematically varying input parameters in order to under- 
stand their effect on the variables which might be measured in an 
exploration-assessment program. The methods were applied to a 
prospective system in its early stages of evaluation. Data from the 
Coso system were used. The study represents a first-order approxi- 
mation to transport processes in geothermal systems, which consist 
of high temperature intrusions, host rock, and fluids. Included in an 
appendix are operations procedures for interactive graphics pro- 
grams developed during the study. (MHR) 


22499 Late quaternary tectonic controls of occurrence of geother- 
mal systems in Gerlach—Hualapai Flat area, northwestern Nevada. 
Grose, L.T. Q. Colo. Sch. Mines; 73: No. 3, 11-14(Jul 1978). 

The Gerlach hot spring system is localized by the intersection 
of three major and one minor concurrently active normal fault zones 
which effect quasiradial spreading. The Fly Ranch hot spring system 
is localized mainly by Late Holocene and historic faulting and rifting 
along a north-south normal fault zone where it is believed to 
intersect older fault zones. Late Quaternary deformational features 
occur abundantly in the region. Extension of these features within 
fracturable rocks beneath thermally insulating layers may point up 
locations of hidden geothermal reservoirs. 


NON-USA 
REFER ALSO TO CITATION(S) 21340 


22500 (CONF-751267—7) Relation between igneous type rings 
and geothermal concentrates in geothermal fields. Todoki, Y. (Japan 
Geothermal Energy Association, Tokyo). 1975. 2p. (In Japanese). 
yy ol 


From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

Geodetic methods for the location of igneous ring structures 
are important in the exploration of geothermal fields. They are useful 
indicators of the presence of geothermal heat reservoirs. These heat 
reservoirs may be conveniently divided into categories of hot-dry- 
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rock or fluid deposits. For proper exploitation of hot-dry-rock, it is 
necessary to accurately determine the tectonic structure of the hot 
rock mass at depth. This can sometimes be accomplished through 
extrapolation of fractures and other tectonic structures at the sur- 
face. These rock masses are frequently surrounded by faults and 
fractures which are highly silicified or thermally altered to clay 
minerals. The fracture systems often follow classically conjunctive 
patterns which may be traced at the surface. Igneous ring structures 
may represent fossilized geothermal fluid deposits which originated 
at great depth. 


22501 (CONF-751267—8) Relation between heat quantity dis- 
charged from hot springs and geological structure in Japan. Sumi, K. 
(Japan Geothermal Energy Association, Tokyo). 1975. 2p. (In Japa- 
nese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

Using the Japan Hot Spring Distribution Map and the updat- 
ed version of the Hot Spring - Mineral Spring Catalogue, the 
relationship between the distribution of hot springs and tectonic 
structure was determined. The tectonic provinces were divided into 
two Variscan-Himalayan-Pacific zones and two Alpine-type oro- 
gens. The water temperatures of the wet were divided into five 
categories within the range of less than 25°C to greater than 90°C, 
and the quantity of heat discharged was calculated for each catego- 
ry. The results of the analysis showed that a very high heat flux was 
associated with the Alpine-type orogens, but that marked differences 
exist between northeast and southwest Japan, which are separated by 
the Fossa Magna. Heat flux is fairly homogenous across southwest 
Japan however, indicating an even uptake of heat from Prealp-type 
structures. 


22502 (CONF-751267—9) Geothermal field in and around Niba- 
dake in Akita prefecture. Takahashi, H. (Japan Geothermal Energy 
Association, Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The Nyuto hot spring group is distributed in and around 
Nibadake. The local geology is characterized by Quaternary ande- 
sites and clastics, underlain by tertiary dacite, brecciated tuff, sandy 
tuff, and mudstone. The central area of the springs, located in the 
Ogama and Kogama areas, demonstrates active eruption of springs 
and fumaroles. This activity extends as fas as Kowase to the nort 
west. The springs show a general east-west or southeast trend, and 
the activity probably occurs along fissures associated with the NW- 
SE tectonic line. The Nyuto group shows numerous altered zones, 
particularly near Akazawa where there is no contemporary activity 
but much evidence of past thermal occurrences. Altered ore bodies 
are present, similar to those found in the area of the Hachimantai and 
Onuma geothermal fields. Wells were sunk in the Kuroyu area to 
provide steam and hot water. The results indicate the presence of a 
highly promising geothermal reservoir. 


22503 (CONF-751267—10) Geological knowledge of hot springs 
distributed in northern Akita prefecture and southern Aomori prefec- 
ture. Honda, S. (Japan Geothermal Energy Association, Tokyo). 
1975. ip. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The hot spring of Oyu, Hikage, Yadate, Yunosawa, Ikariga- 
seki, Owani, and Kuroishi are distributed from the southern part of 
Aomori prefecture to the northern part of Akita prefecture. The host 
rock of these eruptive springs consists mainly of volcanic clastics of 
the Funakawa Stage (Upper Tertiary) and the Enbu Formation. The 
Enbu is characterized by the presence of vesicular pumice, contain- 
ing clinoptilolite and mordenite. The permeable character of these 
rocks provides a most suitable path for fluids. The distribution of 
these springs indicates a widespread thermal input, associated with 
the field at Hachimantal. 


22504 (CONF-751267—15) Altered rocks seen in the cores of 
hot spring wells drilled at Hachimantai-Fukenoyu. Honda, S.; Kubota, 
Y. (Japan Geothermal Energy Association, Tokyo). 1975. Ip. (In 
Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

Two wells of about 100 m depth were drilled in the Hachi- 
mantai-Fukenoyu area during the fall of 1974. The altered zone in 
the Fukenoyu geothermal area is characterized by the presence of 
siliceous rock, kaolinite, alunite, iron sulfide, and sulfur. These 
minerals are the product of hydrothermal alteration of Quaternary 
volcanics. The drill cores contained various Ca-zeolites and clay 
minerals such as epistilbite, stilbite, yugawaralite, laumontite, and 
wairakite, but no minerals arising from acidic hydrothermal alter- 
ation. 


22505 (CONF-761253—11) Extreme microearthquakes in 
Onuma area of north Hachimantai. Ito, J.; Kurosawa, A.; Hattori, A.; 
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Sasaki, S.; Tajima, T. (Japan Geothermal Energy Association, 
Tokyo). 1977. Ip. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Observations of extreme microearthquakes have been made at 
the Onuma geothermal field since 1974. A full scale ground noise 
program was begun in 1975. This program involved the use of three 
seismometers (period of 1 Hz) and three vertical component meters 
along the circumference of a 2.5 km circle centered on the geother- 
mal power station. This location is some 300 m removed from the 
Hachimantai toll-road, which is relatively quiet. Precise observations 
between August 29 and September 20, 1975, detected more than 200 
events. Of these, more than 80 were of magnitudes between 0 and 3. 
Computer analysis showed that their hypocenters lay along a plane 
trending from NE to SW, and passing below the Onuma area at a 
depth of 2.5 km. The microearthquakes showed a pattern of swarm- 
ing for 1 to 2 h at intervals of 1 to 2 weeks. The most notable event 
was a swarm which recurred 8 times in 4 minutes on September 30. 
The system has been automated for long term, unmanned operation. 
It includes signal delay equipment and a data recorder with addition- 
al input from a digital, quartz modulated chronometer. Performance 
qualifications were performed using explosives to simulate seismic 
activity and to correlate the results obtained from seismometers at 
the surface and at 50 m depth. 


22506 (CONF-761253—13) Geology and geothermal structure of 
northern Hachimantai. Ito, J.; Kubota, Y.; Kurosawa, A. (Japan 
Geothermal Energy Association, Tokyo). 1977. 2p. (In Japanese). 
TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Extensive geothermal prospecting has been carried out in the 
northern section of Hachimantai. Exploration has been conducted by 
Mitsubishi since 1965, by the Akita prefectural authorities during 
1970 and 1971, and by national government organizations during 
1974 and 1975. The results of these various studies have shown that 
the area possesses abundant geothermal resources. The northern 
Hachimantai area is located at the intersection of the eastern and 
western Japanese volcanic zones. The geology consists of the sili- 
ceous Sandaijima shale overlying the basement and, in ascending 
order, altered Daijima stage andesite, shale, dacitic pyroclastics of 
the Nishikurosawa and Otomegawa stages, Funakawa stage pumi- 
ceous tuff, and Quaternary volcanics. The Onuma geothermal reser- 
voir extends over 5 km from east to west and 8 km from north to 
south, within a rift valley lying to the east of the Hanawa fault. The 
central portion of the field is located along the axis of an anticline 
within the rift valley. Other thermal manifestations are found along 
the Hanawa fault. Zeolites and sericites, believed to be the product 
of hydrothermal alteration, are zoned in a manner which agrees 
closely with the temperature distribution of the field. The zeolites 
are also present over a wide area of low geothermal gradient, 
indicating wider thermal distribution in the past. At shallow depths, 
the soil temperature is governed by surface activity (springs, etc.) 
and at greater depths the control is stratigraphic. At depths below 80 
m, temperature distribution is correlated with low specific resistivity 
of the structure. 


22507 Microearthquake activity in two geothermal areas of 
Taiwan. Tsai, Y.B. (Inst. of Earth Sciences, Academia Sinica, Taian); 
Yu, S.B.; Liaw, H.B. Natl. Sci. Counc. Mon.; 6: No. 2, 102-115(Feb 
1978). (In Chinese). 

Microearthquake activity has been observed in many geother- 
mal areas of the world. Following detailed observations by local 
seismographic networks, it was found that microearthquake activity 
definitely exists in the Tatun volcanic area and in the Chinshui- 
Tuchang geothermal area, both of which are situated in northeastern 
Taiwan. Based on these microearthquake data, fracture zones which 

rmit deep circulation of geothermal water were delineated. The 

ypocentral distribution of several thousand microearthquakes in the 
Taiwan area over the past few years is used to demonstate that 
northeastern Taiwan is situated above the subduction zone of the 
Philippine Sea plate. The abundant thermal resources of rising 
magmas makes northeastern Taiwan a highly favorable target area 
for geothermal exploration and development. 


22508 Uzon-geizernaya gidrotermalinaya Rudoobrazuyushchaya 
sistema Kamchatki. (Uzon-Geyser hydrothermal ore-forming system of 
Kamchatka). Karpov, G.A.; Pavlov, A.L. Novosibirsk, USSR; 
Izdatel’stvo Nauka Sibirskoe Otdelenie (1976). 88p. 

A description is given of the physico-chemical conditions of 
modern ore-deposition in the thermal fields of the Uzon caldera and 
the Valley of Geysers. The mineral zonality in the ore deposition 
zone is tightly correlated with changes in such parameters as Eh and 
pH. An analysis is made of the migration forms of ore-forming 
elements. Materials are presented on the dilution of deep hot springs 
by vadose mineral waters. An explanation is given of the oxidative- 
reduction state of natural surface waters. Computation studies of ore 
substance balance make it possible to evaluate the extent of mineral- 


ERA VOL. 4, NO. 9 


ization and the potential ore content of the Uzon-Geyser ore- 
forming system of Kamchatka. A deep mantle source of solutions of 
the Uzon-Geyser hydrothermal system is presupposed. The mono- 
graph is intended for a broad spectrum of geologist-ore specialists, 
geochemists and volcanologists. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 22524 


22509 (CONF-751267—13) Underground geothermal gradient in 
northern Akita prefecture. Noritomi, K.; Umeuchi, K.; Oguchi, K. 
(Japan Geothermal Energy Association, Tokyo). 1975. 2p. (In Japa- 
nese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The geothermal gradient in the northern part of Akita prefec- 
ture was measured with thermistors which were permitted to stand 
within boreholes for 35 to 75 minutes. The gradient ranged from 3.1 
to 7.0°C/100 m, with a mean value of 4.6°C/100m. These values are 
higher than those obtained for the southern Akita plain. The ar- 
rangement of isotherms differed only slightly from the thermal ve 
previously published. The isogeotherm was shallower to the north- 
west of the line connecting Towada Lake and Odate, and deeper in 
the area extending from the Sai River Basin to Odate. The gradients 
generally corresponded to the plot of Bouger anomalies and the 
trend of the Saigawa fault. However, the Hanawa fault shows a clear 
Bouguer anomaly which is not reflected in the gradient. 


22510 (CONF-751267—14) Underground geothermal gradient in 
southern Akita prefecture. Noritomi, K.; Oguchi, K.; Saito, K. (Japan 
— Energy Association, Tokyo). 1975. 2p. (In Japanese). 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The underground temperature in southern Akita prefecture 
was measured by placing thermistors in boreholes. In areas north of 
the Kitagami Line the mean value of the geothermal gradient was 
3.7°C/100 m, with values of 1.9°C in eastern Kakunodake and 6.3°C 
in eastern Omagari. In general, the isothermal gradient had a N-S 
trend, being shallow toward the Seryo mountains and near the 
prefectural boundaries, and deep in the Sawauchi Basin and in the 
eastern part of the Yokote Basin. The isotherms were closly correlat- 
ed with the gravity isograds. Similar trends were observed in the 
neighborhood of the Naruse River and the Minase River. 


22511 (CONF-761253—15) Calculation of electric prospecting 
RS curves. Ushijima, K.; Ushijima, K. (Japan Geothermal Energy 
Association, Tokyo). 1977. 2p. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

In order to analyze the RS curves obtained during vertical 
specific-resistivity prospecting, it is necessary to utilize theoretical 
curves which have been calculated in advance. Several theoretical 
systems for the interpretation of horizontal multi-layered structural 
modes are commercially available for both Schlumberger and 
Wenner electrode arrangements. However, new curves must be 
calculated for use at specific sites (such as the programs developed 
by Argelo and Onodera). A FORTRAN program has been devel- 
oped which permits the instantaneous calculation of the necessary 
curves. Features of the program are discussed and results obtained 
with it are compared to those of Argelo and Onodera. 


22512 (DOE/ET/28453—3) Exploration of volcanic geothermal 
energy resources based on rheological techniques. Third technical 
status report, October 1, 1978—December 31, 1978. Bodvarsson, G. 
(Oregon State Univ., Corvallis (USA). Dept. of Oceanography). 
1978. Contract EY-76-S-06-2227-037. 5p. (RLO—2227/T37-3). Dep. 
NTIS, PC A02/MF AO1. 

Equipment problems and work in progress are reviewed 
briefly. (MHR) 


22513 (LBL—7050) Telluric-magnetotelluric survey at Mount 
Hood, Oregon: a preliminary study. Goldstein, N.E.; Mozley, E. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 
pty Contract W-7405-ENG-48. 149p. Dep. NTIS, PC A07/MF 
AOl. 


The survey was conducted as part of a geothermal resource 
assessment study that had the overall objective of stimulating geo- 
thermal exploration near stratovolcanoes in the High Cascade 
Range. A telluric-magnetotelluric (T-MT) survey was chosen as the 
electrical resistivity technique. Data were collected in overlapping 
bands from 0.002 to 40 Hz, although high levels of cultural noise, 
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coupled with instrumental problems, decreased the usable high fre- 
quency response during the first phase of the two-phase field pro- 
gram. Two specific areas of interest have been identified: (a) Two 
anomalous near-surface low-resistivity zones occur close to the 
Cloud Cap eruptive center on the northeast side of the volcano. 
Anomalous conditions diminish away from the recent (12,000/sup 
+-/ y.B.P.) vent. The shallower zone (0.5 to 1.0 km in depth) occurs 
within the Mount Hood volcanic pile and its 2 ohm-m resistivity is 
difficult to explain. A deeper zone (2/sup +-/ km), of approximately 
10 ohm-m, occurs within what may be the pre-Mount Hood Yakima 
basalts (Miocene), and may have ——— potential. (b) The 
strongly linear north-south electric field polarizations observed on 
the south side could be significant. Warm water emanations in the 
area suggest faulting, but there is neither direct evidence for faults, 
nor do the MT results clearly indicate anomalous resistivity condi- 
tions at depth. The MT station closest to the warm springs yielded 
low apparent resistivities which could be explained by conductive 
rock extending from surface to an undetermined depth. However, 
these data are incomplete and suspect, both because of severe noise 
and recorder malfunction at higher frequencies. 


22514 (LBL—7088) Description, field test and data analysis of a 
controlled-source EM system (EM-60). Morrison, H.F.; Goldstein, 
N.E.; Hoversten, M.; Oppliger, G.; Riveros, C. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1978. Contract W- 
7405-ENG-48. 146p. Dep. NTIS, PC All/MF AO1. 

The three sections describe the transmitter, the receiver, and 
data interpretations and indicate the advances made toward the 
development of a large moment electromagnetic (EM) system em- 

loying a magnetic dipole source. A brief description is given of the 

M-60 transmitter, its general design, and the consideration involved 
in the selection of a practical coil size and weight for routine field 
operations. A programmable, multichannel, multi-frequency, phase- 
sensitive receiver is described. A field test of the EM-60, the data 
analysis and interpretation procedures, and a comparison between 
the survey results and the results obtained using other electrical 
techniques are presented. The Leach Hot Springs area in Grass 
Valley, Pershing County, Nevada, was chosen for the first field site 
at which the entire system would be tested. The field tests showed 
the system capable of obtaining well-defined sounding curves (ampli- 
tude and phase of magnetic fields) from 1 kHz down to 0.1 Hz. 


22515 (LBL—8186(Draft)) Geothermal resource exploration as- 
sessment and data interpretation, Klamath Basin, Oregon: Swan Lake 
and Klamath Hills area. Stark, M.; Goldstein, N.; Wollenberg, H.; 
Strisower, B.; Hege, M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 80p. 
(CONF-781190—1). Dep. NTIS, PC A05/MF AO1. 

From Klamath basin geothermal assessment steering commit- 
tee meeting; Berkeley, CA, USA (9 Nov 1978). 

A synthesis and preliminary interpretation of predominantly 
geophysical information relating to the Klamath Basin geothermal 
resource is presented. The Swan Lake Valley area, northeast of 
Klamath Falls, and the Klamath Hills area, south of Klamath Falls, 
are discussed in detail. Available geophysical data, including gravity, 
magnetic, electrical resistivity, microseismic, roving dipole resistiv- 
ity, audio-magnetotelluric (AMT) and magnetotelluric (MT) data 
sets, are examined and reinterpreted for these areas. One- and two- 
dimensional modeling techniques are applied, and general agreement 
among overlapping data sets is achieved. The MT method appears 
well suited to this type of exploration, although interpretation is 
difficult in the complex geology. Roving dipole and AMT are useful 
in reconnaissance, while gravity and magnetics help in defining 
structure. For the Swan Lake Valley the data suggest buried electri- 
cally conductive zones beneath Meadow Lake Valley and Swan 
Lake, connected by a conductive layer at 1 kilometer depth. In the 
Klamath Hills area, the data suggest a conductive zone centered near 
the northwestern tip of Stukel Mountain, associated with a con- 
cealed northeast-trending cross-fault. Another conductive zone ap- 

ars near some producing hot wells at the southwestern edge of the 

lamath Hills. These conductive zones may represent geothermal 
reservoirs. Specific types of follow-up work are recommended for 
each target area. 


22516 (NP—23457) Heat flow studies in the Steamboat Moun- 
tain-Lemei Rock area, Skamania County, Washington. Information 
circular 62. Schuster, J.E.; Blackwell, D.D.; Hammond, P.E.; Hunt- 
ting, M.T. (Washington State Dept. of Natural Resources, Olympia 
(USA)). 1978. 60p. Dept. of Natural Resources, Olympia, WA. 

In order to investigate the possible occurrence of geothermal 
energy in areas of Quaternary basaltic volcanism, the Washington 
State Department of Natural Resources drilled several 152 m deep 
heat-flow holes in the Steamboat Mountain-Lemei Rock area of 
Skamania County, Washington. The study area is located in the 
southern part of Washington’s Cascade Mountains between 45°54’ 
and 46°07’ N. and 121°40' and 121°53’W. This area was selected for 
study because geologic mapping had identified a north-trending 
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chain of late Quaternary basaltic volcanoes that had extruded a 
sequence of lava flows up to 600 m thick and because the chain of 
volcanoes is areally coincident with a well-defined gravity low with 
a minimum value of about -110 mgals. Gradients of 52.7 and 53.4°C/ 
km and heat flows of 1.8 and 1.6 ycal/cm?sec, respectively, were 
measured in two drill holes near the east flank of the chain of 
volcanoes. Gradients of 44.5 and 58°C/km and heat flows of 1.3 and 
1.6 pcal/cm? sec, respectively, were measured in two holes near the 
axis of the chain, and one gradient of 49.8°C/km and heat flow of 
1.5 jxcal/cm? sec were measured in a drill hole near the west flank of 
the chain. All gradients and heat flows are terrain corrected. These 
heat-flow values are typical regional heat-flow values for the Cas- 
cade Mountains. The data show that there is no large-sized heat 
source body within the general area of the heat-flow study. Howev- 
er, there is only one location in Washington, also in the Cascade 
Mountains, where higher gradients have been measured. 


22517 Ground temperature survey. Crewdson, R.A. Q. Colo. 
Sch. Mines; 73: No. 3, 23-25(Jul 1978). 

Two temperature surveys were carried out in the Hualapai 
Flat area in northwestern Nevada with measurements taken in 1- 
meter-deep holes. One survey was made in January, the other in 
June. Temperature differences of 10°C, caused by seasonal vari- 
ations in air temperature and the thermal diffusivity of the soil, were 
observed between the two sets of measurements. An obvious anom- 
aly in temperature was found along a linear zone extending 2 miles 
(3.2 km) northward from the Fly Ranch hot springs. 


22518 Analysis of thermal infrared imagery of the Black Rock 
Desert geothermal area. Lee, K. Q. Colo. Sch. Mines; 73: No. 3, 31- 
43(Jul 1978). 

Thermal infrared scanner imagery was flown over the Black 
Rock Desert area of Nevada to inventory known geothermal fea- 
tures and to detect unknown thermal effluents. Predawn flights 
produced imagery that shows all of the known thermal features, as 
well as many unreported hot springs. In addition to direct sensing of 
hot springs, the thermal imagery yields useful information on related 
fractures that may determine the discharge pattern of the thermal 
waters. 


22519 Microearthquake survey in the Gerlach-Fly Ranch area of 
northwestern Nevada. Kumamoto, L. Q. Colo. Sch. Mines; 73: No. 3, 
45-64(Jul 1978). 

In the Black Rock Desert, during a 30-day monitoring period, 
a microearthquake swarm lasting 18 hours occurred in a localized (3 
by 3 km in plan) zone of intense fracturing (3 to 7 km deep). Fault 
plane solutions indicate reactivation of dormant trends and a discor- 
dance with regional trends. Teleseismic P-wave delays do not indi- 
cate a local magma chamber; rather, they indicate a shallow low 
velocity zone near the Granite Range. 


22520 Reflection seismic traverse across Black Rock Desert and 
Hualapai Flat, Nevada. Callaway, J. Q. Colo. Sch. Mines; 73: No. 3, 
65-72(Jul 1978). 

During May 1975, a seismic reflection survey was carried out 
along a traverse across the Black Rock Desert and Hualapai Flat in 
Pershing and Washoe Counties, Nevada. The purpose was to obtain 
a profile of the bedrock surface, the thickness of various stratigra- 
phic units, the faulting style, and structure along the traverse. The 
results indicate a typical Basin and Range style of faulting. The 
section above high velocity bedrock probably consists entirely of 
Cenozoic rocks. 


22521 Gravity survey of Hualapai Flat and the southern part of 
Black Rock Desert, Nevada. Crewdson, R.A. Q. Colo. Sch. Mines; 73: 
No. 3, 73-84(Jul 1978). 

During May and June 1975, a gravity survey was carried out 
along a series of traverses crossing the southern part of the Black 
Rock Desert and Hualapai Flat. Values for the free-air gravity 
anomaly were computed, with the effect of low-density alluviui 
being removed. The free-air gravity is close to zero over most of the 
survey area, indicating that the area was in complete isostatic 
compensation prior to development of the alluvial-filled graben 
structures, and that readjustment to these late tectonic elements has 
not taken place. Depths to basement computed from the gravity 
profiles are 1 to 2 km. Close agreement was obtained from such 
calculations and depths to bedrock derived from a seismic reflection 
survey along one traverse where both methods were used. 


22522 Numerical study of diffraction of plane elastic waves by a 
finite crack with application to location of a magma lens. Fehler, M.; 
Aki, K. (Massachusetts Inst. of Tech., Cambridge). Bull. Seismol. 
Soc. Am.; 68: No. 3, 573-598(Jun 1978). 

Location, shape, and size of near-surface heterogeneities in 
the Earth may be determined by active or passive seismic diffraction 
experiments. An array of geophones would be set up to record near- 
field wave motion resulting from diffraction by the inhomogeneity. 
As an example of such inhomogeneities, the diffraction of plane P 
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and S waves was studied by a finite two-dimensional crack as a 
function of wavelength and direction of incident wave. A method 
that can be used to solve for diffraction effects by empty and fluid- 
filled (zero viscosity) cracks was developed. The diffraction problem 
was solved using the finite difference scheme developed by Madar- 
iaga (1976) to study dynamic crack propagation problems. The 
results of the theoretical calculation are used to try to locate the 
edge of a magma lens in Kilauea Iki Crater, Hawaii. It was found 
that the ratio of vertical-to-horizontal displacement and the direction 
of rotation of initial particle motion measured by a seismic array 
located on the floor of the crater agree qualitatively with what the 
theory predicts. The edge of the magma found by this method shows 
excellent agreement with the one inferred from the distribution of 
seismic events originating in the crust of tha lava lake (Aki et al., 
1977). 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 22528, 24672 


22523 (CONF-761253—8) Change with time of chemical compo- 

sition of the hot water of Mitsubishi Metal Corporation’s Onuma 

geothermal power station. Ito, J.; Kubora, Y.; Kurosawa, S. (Japan 

— Energy Association, Tokyo). 1977. 2p. (In Japanese). 
Ic. 


From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Extensive studies have been made of the chemistry of the 
water produced at Onuma geothermal field. In 1968 well No. 0-1R 
had a pH of 2.5, making its use impossible. Well No. 0-3R (1485m, 
1970) produced water at a pH of 7.5 and since its construction the 
water has been sampled every ten days and analyzed for pH, Cl, 
SO,, HCOs, Na, K, Ca, and Mg. The results show that the pH 
decreases during the rainy season, as do Cl, Mg and Na. Ca tends to 
increase as the other species decrease. The HCOs concentration does 
not vary py although it tends to follow the pH curve. The 
behavior of K is irregular. In general, pH, HCO; and Ca have shown 
a steady decrease with time and the concentrations of Cl, SO,, Na, 
K, and Mg have exhibited an increase, particularly Cl, Na and SQO,. 
The tendency of NaCl to increase with time indicates an extension of 
the wells’ sphere of influence into higher potential areas and the SO, 
increase may reflect penetration of H2S rich aquifers. In terms of 
mutual interference with other wells, the maximum change in chemi- 
cal composition of all wells coincided with the activation of new 
production and reinjection wells. Tritium measurements yielded a 
value of 3.4 to 3.8 plus or minus 1.2 TU. 


22524 (NMEI—3) Geothermal studies in southwest New Mexico: 
technical completion report. Swanberg, C.A. (New Mexico State 
Univ., Las Cruces (USA). New Mexico Energy Inst.). Nov 1976. 
62p. New Mexico Energy Inst., Las Cruces, NM. 

The research that has been conducted consists of three parts: 
(1) A detailed water chemistry study of thermal and non thermal 
waters in Dona Ana County, (2) a reconnaissance water chemistry 
study of the hot springs of southwest New Mexico, and (3) a detailed 
gravity and magnetic study of the Lightning Dock KGRA (Known 
Geothermal Resource Area) located in the Animas Valley of south- 
west New Mexico. The principal features resulting from this state 
supported research program are presented. 


22525 (PNL-MA—572) Sampling and analysis methods for geo- 
thermal fluids and gases. Watson, J.C. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jul 1978. Contract EY-76-C-06-1830. 
406p. Dep. NTIS, PC A18/MF AO1. 

The sampling procedures for geothermal fluids and gases 
include: sampling hot springs, fumaroles, etc.; sampling condensed 
brine and entrained gases; sampling steam-lines; low pressure separa- 
tor systems; high pressure separator systems; two-phase sampling; 
downhole samplers; and miscellaneous methods. The recommended 
analytical methods compiled here cover physical properties, dis- 
solved solids, and dissolved and entrained gases. The sequences of 
methods listed for each parameter are: wet chemical, gravimetric, 
colorimetric, electrode, atomic absorption, flame emission, x-ray 
fluorescence, inductively coupled plasma-atomic emission spectros- 
copy, ion exchange chromatography, spark source mass spectrom- 
etry, neutron activation analysis, and emission spectrometry. Materi- 
al on correction of brine component concentrations for steam loss 
during flashing is presented. (MHR) 


22526 Geothermal study of the southwest part of the Black Rock 
Desert and its geothermal areas; Washoe, Pershing, and Humboldt 
Counties, Nevada. Anderson, J.P. Q. Colo. Sch. Mines; 73: No. 3, 15- 
22(Jul 1978). 

Several hydrothermal systems were explored in northwestern 
Nevada in parts of Washoe, Pershing, and Humboldt Counties. 
These hydrothermal systems included the Great Boiling springs and 
Mud springs at Gerlach, the Fly Ranch hot springs in Hualapai Flat, 
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Double Hot and Black Rock springs at the southern end of the Black 
Rock Range, Trego hot spring, Soldier Meadows hot springs, and 
hot springs at Pinto Mt., at Pyramid Lake Needles region, and in the 
San Emidio and Smoke Creek Deserts. Thermal and nonthermal 
groundwater was analyzed to determine the water quality of the 
various hot spring regions. Water discharged from the hot springs of 
Trego, Gerlach, San Emidio and Smoke Creek Deserts, and Pyra- 
mid Lake Needles area is classified as Na—Cl. This water is charac- 
terized by high values of Na*, Cl“, HCOs~, and SiO: and is neutral 
in pH. Water discharged from the hot springs of Soldier Meadows, 
Pinto Mt., Double Hot springs, and Fly Ranch hot springs is 
classified as Na—HCOs. This water is similar to the nonthermal 
water of these areas, and probably represents circulation of meteoric 
water near a heat source, with very little addition of magma-derived 
fluids. The similarities of the trilinear plots of the chemical quality of 
nonthermal and thermal waters suggest the origin of the thermal 
waters is deep circulation of meteoric water with the addition of 
some connate water. Based on the use of the silica, Na/K, and Na— 
K—Ca geothermometers, the Great Boiling springs at Gerlach ap- 
pears to be the most promising geothermal prospect in the study 
area. The sub-surface temperature calculated for this area was 175 to 
200°C. The springs along the eastern edge of the San Emidio Desert 
have the greatest potential for yielding commercial geothermal fluids 
based on a geochemical temperature of 216°C. Hualapai Flat (Fly 
Ranch) contains a large number of hot springs, but temperatures of 
the reservoir based on geochemistry ranged from 125 to 155°C. 


22527 Isotopic composition of waters from the El Tatio geother- 
mal field, Northern Chile. Giggenbach, W.F. (Dept. of Scientific and 
Industrial Research, Petone, New Zealand). Geochim. Cosmochim. 
Acta; 42: No. 7, 979-988(Jul 1978). 

On the basis of isotopic and chemical analyses of 45 spring, 
well and meteoric water samples from the El Tatio geothermal field 
in Northern Chile, four main processes giving rise to the formation 
of a wide range of thermal discharges can be distinguished. (1) Deep 
dilution of a predominant, primary high chloride (5500 mg/l, 260°) 
supply water derived from precipitation some 15 km east of El Tatio 
with local groundwater produces a secondary chloride water. (4750 
mg/1, 190°) feeding springs over a limited area. (2) Single step steam 
separation from these two waters leads to isotopic shifts and in- 
creases in chloride contents to 8000 and 6000 mg/I respectively. (3) 
Absorption of this separated steam and carbon dioxide into local 
ground water and mixing with chloride waters at shallow levels 
produces a series of intermediate temperature (160°), low chloride, 
high bicarbonate waters. (4) Absorption of steam containing H2S 
into surface waters leads to the formation of zero chloride, high 
sulfate waters; the isotopic enrichment observed is governed by a 
kinetic, steady state evaporation process. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 22516, 22541, 22550 


22528 (CONF-761253—5) Quartz content of geothermal well 
core and pH value of suspension. Hayashi, M.; Yamazaki, T. (Japan 
Geothermal Energy Association, Tokyo). 1977. 2p. (In Japanese). 
ta. 


From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

In order to trace the behavior of geothermal fluid, the quartz 
contents of drill cores from exploratory wells at Otake geothermal 
field were analyzed by x-ray diffractometry. The quartz content of 
highly altered rock was 10 to 30 wt% and that of partially altered 
rock was less than 15 wt%. Cores taken from point near the flow 
path of hydrothermal fluids had quartz contents in excess of 50 wt%, 
often approaching 80 to 90 wt%. The width of the zone from which 
these high percentage samples were taken averaged 2 to 3 m. The 
pH values of a 1:5 altered rock/distilled water suspension coincided 
with that of the hydrothermal fluids present at the field. The pH 
values derived from rock from the exploratory wells were in the 
range of 2.0 to 9.0, with the average fluid pH being 4.0 to 5.0. This is 
in contrast to the pH of fluids taken from the Kirishima geothermal 
— in Kagoshima prefecture, which yields consistently alkaline 
values. 


22529 (CONF-761253—7) Scanning electron micro-microscopic 
images of hydrothermally altered ores seen in the cores of Y-1 
geothermal prospecting well drilled in the U.S. Yellowstone National 
Park. Honda, S. (Japan Geothermal Energy Association, Tokyo). 
1977. lp. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Drill cores taken from exploratory well No. Y-1 in Yellow- 
stone National Park, USA, were found to consist of vitreous volcan- 
ics such as obsidian, together with perlite, sandstone and silt. The 
hydrothermally formed silicate ores present contained zeolites, clays, 
K-spar, calcite, gypsum, Fe-pyrite and aegerine. The zeolites ap- 
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peared to be identical to those formed in sedimentary rocks by 
processes of diagenesis, burial metamorphism, and evaporite meta- 
morphism. The question remained as to whether or not the crystal 
morphology of these zeolites differed according to their mechanism 
of formation. Scanning electron microscopy studies showed that the 
crystal morphology of the zeolites is identical to that of zeolites 
formed in typical sedimentary environments. The silicate ore miner- 
als present differed from the same minerals found in intrusive ig- 
neous emplacements only in crystal size, being micro-crystalline in 
the core samples. 


22530 (SAND—78-2264) Quartz resonator pressure gauge: 
design and fabrication technology. EerNisse, E.P. (Sandia Labs., 
Albuquerque, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 
4lp. Dep. NTIS, PC A03/MF AO1. 

The base technology used in designing and fabricating the 
Sandia Quartz Resonator Pressure Gauges for geothermal well log- 
ging is presented. The following topics are treated: resonator design 
(crystallographic orientation), transducer design (static stress analy- 
sis and transfer function), electrode technology, and assembly de- 
tails. In addition, preliminary results of pressure measurements at 
275°C are presented. 


22531 Heat transfer in conduction-limited geothermal wells. Alts- 
chuler, S.J. (Dow Chemical U.S.A., Midland, MI). Trans. Am. Nucl. 
Soc.; 30: 16-17(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 22559, 23550 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 22546, 24730 


22532 (UCRL—52496(Vol.5)) Environmental overview of geo- 
thermal development: the Geysers—Calitoga KGRA. Volume 5. Eco- 
system quality. Leitner, P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Sep 1978. Contract W-7405-ENG-48. 
60p. Dep. NTIS, PC A04/MF AOl1. 

Objectives of the Geothermal Overview Project for this 
KGRA were identification of ecosystem issues, evaluation of the 
existing data base, and recommendation of additional research 
needed to resolve key issues. The issue of highest priority is the lack 
of complete and accurate data on the status and distribution of rare 
or endangered plants and animals within the KGRA. Several studies 
are recommended to provide adequate information: a KGRA-wide 
effort to identify rare plants and their habitats, a site-specific deter- 
mination of peregrine falcon foraging habitat, and a compilation of 
available data on other wildlife species of special concern. Medium- 
priority issues include the possible impacts of hydrogen sulfide 
emissions on vineyard and orchard crops and the ecological effects 
of boron and heavy metals released from geothermal power plants in 
cooling tower drift. The potential for adverse effects is uncertain and 
research should be initiated promptly to determine whether these 
effluents pose serious problems. A third medium-priority issue con- 
cerns the potential for long-term cumulative impacts of geothermal 
development on natural ecosystems. To detect and evaluate such 
effects, it will be necessary to carry out additional baseline studies of 
terrestrial and aquatic ecosystems and to follow this with carefully 
designed monitoring programs. Several issues were given low prior- 
ity in planning for additional research needs. For example, further 
studies of the biological effects of accidental spills of steam conden- 
sate and other potentially hazardous wastes are not recommended at 
this time; emphasis should be placed on spill prevention. Geothermal 
noise effects on wildlife have been studied within the KGRA; 
because of methodological problems, additional work would prob- 
ably not be productive. Water vapor and aerosol emissions from 
cooling towers may affect agricultural operations by increasing the 
frequency of fogging and icing conditions. 


GEOTHERMAL POWER PLANTS 


22533 Thermodynamic considerations for the energy conversion 
process in geothermal plants. Nishikawa, K.; Yoshida, S.; Mori, H.; 
Yoshida, K.; Mishima, S. J. Jpn. Geotherm. Energy Assoc.; 15: No. 3, 
9-26(Sep 1978). (In Japanese). 
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Geothermal energy is one of the ps substitutes for 
fossil fuels. It is an important subject of technology to use this 
energy effectively. When considering the utilization factor of energy 
in a geothermal plant, heat balance and thermal efficiency which are 
conventionally applied to steam power plants are of less use, because 
the source of the input energy for geothermal plant is geothermal 
fluid that is itself free, and because heat balance and thermal efficien- 
cy permit only quantitative assessment of energy according to the 
first law of thermodynamics. It is therefore proposed to adopt the 
availability accounting and effectiveness on the basis of the second 
law of thermodynamics which permit qualitative assessment of 
energy, and some examples of energy- and availability-accounting 
are shown for existing geothermal plants. The effectiveness is found 
to be very useful as a utilization factor of geothermal energy, and it 
appears that the availability accounting is usefully employed in 
conjunction with the conventional energy accounting in obtaining 
data to find measures for improvement of the performance of a 
geothermal plant. In addition, with the aid of the effectiveness, 
comparison of the performances can be readily made among the 
different types of power plant, and the existing geothermal plants are 
found not to be less effective in utilization of energy than the recent 
steam power plants. 


DESIGN AND OPERATION 


22534 (CONF-761253—12) Outlines of plan of Kuzuneda geo- 
thermal power station. Nagase, M. (Japan Geothermal Energy Asso- 
ciation, Tokyo). 1977. 1p. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Construction of the Kuzuneda geothermal power station, 
located at the Takinogami geothermal field, began in March, 1976. 
Steam production is the responsibility of the Japan Metal Chemical 
Company and electrical facilities are being provided by Tohoku 
Electric Power, Lt. Major considerations in the facility’s design 
included site determination and environmental factors. The construc- 
tion area will be restored to its previous natural condition as far as is 
possible after completion of the wells and generating station. Provi- 
sions will be made for monitoring the performance of the plant. 
Plans call for the excavation of 14 production wells and 10 reinjec- 
tion wells. Ten production wells and seven reinjection wells had 
been completed by the end of 1976. Steam production is anticipated 
to be 40 to 50 t/h per well. Steam facilities are designed to operate at 
pressures ranging from 9.0 to 40.0 kg/cm? A four stage SCDF-23 
turbine will be used. The condenser will operate at a vacuum of 100 
mmHg and a forced draft cooling tower will be utilized. It is 
estimated that the plant will go on-line with an output of 50 MW in 
August 1978. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 22534 


22535 (ICP—1151) Liquid-fluidized-bed heat exchanger flow dis- 
tribution models. Cole, L.T.; Allen, C.A. (Allied Chemical Corp., 
Idaho Falls, ID (USA). Idaho Chemical Programs - Operations 
Office). Jan 1979. Contract EY-76-C-07-1540. 22p. Dep. NTIS, PC 
A02/MF AOl. 

Allied Chemical Corporation at the Idaho National Engineer- 
ing Laboratory is developing liquid-fluidized-bed shell-and-tube heat 
exchangers for geothermal applications. Sand fluidized by geother- 
mal water on the shell side prevents scaling and increases heat 
transfer coefficients over conventional heat exchangers. Tests were 
conducted on two instrumented fluidized-bed heat exchanger 
models, constructed primarily of plexiglass, which differ in tube 
bundle orientation. One contains a horizontal bundle and the other a 
vertical tube bundle. Plexiglass construction allowed visual observa- 
tion of flow patterns. The vertical model proved to have more 
uniform flow distribution and higher heat transfer coefficients than 
the horizontal model. The horizontal heat exchanger experienced 
piling on top of the tubes and areas of poor fluidization existed in the 
bed. Geometric considerations show that a horizontal design is more 
conducive to large flow rates than a vertical design. New design 
concepts for both vertical and horizontal assemblies and recommen- 
dations for further developmental work are presented. 


22536 (TREE—1312) Measurement and control techniques in 
geothermal power plants. Whitbeck, J.F.; Dart, R.H.; Miller, J.D.; 
Brewer, D.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1979. Contract EY-76-C-07-1570. 83p. Dep. NTIS, PC 
A05/MF A011. 

This information provided the background and source materi- 
al used in preparing the chapter of the Geothermal Source Book on 
instrumentation, measurement, and control techniques. Here more 
complete and detailed information is presented than could be includ- 
ed in the source book chapter and is being published for reference. 
Included are detailed examples of instrumentation and control tech- 
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niques currently being used in geothermal power plants. In addition, 
the basic guidelines and unique characteristics of instrumentation and 
control in geothermal systems, are presented. The instrumentation 
and control philosophy and the hardware involved in geothermal 
electric plants and their supply and injection systems are addressed. 
The intent is to address the unique characteristics of geothermal 
electric instrumentation and control (I and C) systems. Standard I 
and C practice is available in the general literature. Sources of 
information for standard I and C practice are listed in the Appendix. 
The information presents the philosophy of I and C system design; 
the development of the system, from power grid considerations 
through subsystem operation to specific system details; and compo- 
nent selection and operating considerations. 


22537 (UCID—17949) Hybrid staging of geothermal energy con- 
version processes. Steidel, R.F. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Sep 1978. Contract W-7405-ENG-48. 
27p. Dep. NTIS, PC A03/MF AOI. 

A hybrid system consists of two or more energy conversion 
processes. This study examines the use of three energy conversion 
machines in hybrid systems: the conventional single-phase turbine, 
and the two-phase expanders known as the Lysholm engine and the 
radial outflow reaction turbine. Two hybrid systems are presented. 
The first is a two-stage, single-flash system with the Lysholm engine 
as the first stage, and a separator and conventional turbine as the 
second stage. The second system adds a radial outflow reaction 
turbine to recover a part of the energy rejected in the second stage. 
A theoretical specific power of 41.3 kW.s/lb is predicted for the 
two-stage, single-flash hybrid system. The addition of the radial 
outflow rotary turbine increases performance to 44.8 kW.s/lb. Both 
are superior to the double-flash system, with a specific power of 37.8 
kW.s/lb. In addition, the hybrid system offers operating flexibility. 


22538 (UCRL—52583) New concepts for converting the energy 
in low- to medium-temperature liquids, with emphasis on geothermal 
applications. Austin, A.L.; House, P.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Sep 1978. Contract W-7405- 
ENG-48. 18p. Dep. NTIS, PC A02/MF AO1. 

The Geothermal Development Program at Lawrence Liver- 
more Lboratory has produced several novel expanders for liquids of 
low to medium temperatures (~ 180°C). A unique radial outflow 
reaction turbine (RORT) has been developed and laboratory-tested; 
results indicate that 50% engine efficiency is achievable. This work 
has led to a new concept called the velocity pump reaction turbine 
(VPRT), which could significantly increase the gross engine efficien- 
cy of the RORT, VPRT and its modifications are a unique family of 
turbines created specifically for expanding liquids to produce shaft 
work at potential engine efficiencies of up to 70%. Such devices, if 
used between the two separation stages of a double-flash system, 
could increase the overall power output by 15 to 20%, reducing 
power costs by at least 10% for about a 3% increase in capital costs. 
Geothermal applications are discussed with emphasis on geopres- 
sured resources. Also, these machines are suitable for utilizing solar 
heated fluids and waste heat sources from industrial processes. 


22539 (UCRL—52589) Comparative cost analyses: total flow vs 
other power conversion systems for the Salton Sea Geothermal Re- 
source. Wright, G.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 18 Sep 1978. Contract W-7405-ENG-48. 
36p. Dep. NTIS, PC A03/MF AOl1. 

Cost studies were done for Total Flow, double flash, and 
multistage flash binary systems for electric Energy production from 
the Salton Sea Geothermal Resource. The purpose was to provide 
the Department of energy’s Division of Geothermal Energy with 
information by which to judge whether to continue development of 
the Total Flow system. Results indicate that the Total Flow and 
double flash systems have capital costs of $1,135 and $1,026 /kW 
with energy costs of 40.9 and 39.7 mills/kW h respectively. The 
Total Flow and double flash systems are not distinguishable on a 
cost basis alone; the multistage flash binary system, with capital cost 
of $1,343 /kW and energy cost of 46.9 mills/kW h, is significantly 
more expensive. If oil savings are considered in the total analysis, the 
Total Flow system could save 30% more oil than the double flash 
system, $3.5 billion at 1978 oil prices. 


22540 Portable geothermal power generator. Chinetsu Gijutsu; 2: 
No. 4, 57-58(1977). (In Japanese). 

Portable geothermal power generators, developed by Mitsu- 
bishi Heavy Industries, Ltd., are standardized by output classifica- 
tion from 300 kW to 6 MW. These units are in use in both El 
Salvador and the Philippines. The turbogenerator is fixed to a 
pedestal which contains an integral oil tank, making transportation 
and installation easier, and allowing start-up without the need for an 
external source of electricity. A water source is not required as the 
oil is air cooled. These generators are particularly useful during early 
stages of development at geothermal fields, as well as serving as 
emergency power sources for the power plant, or as local power 
sources in isolated environments such as on small islands. 
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GEOTHERMAL ENGINEERING 
REFER ALSO TO CITATION(S) 22546 


DRILLING TECHNOLOGY AND WELL HARDWARE 


22541 (LA—7586-PR) Testing, planning, and redrilling of Geo- 
thermal Test Hole GT-2, Phases IV and V. Progress report. Pettitt, 
R.A. (Los Alamos Scientific Lab., NM (USA)). Dec 1978. Contract 
W-7405-ENG-36. 64p. Dep. NTIS, PC A04/MF AOl1. 

Holes GT-2 and EE-1 comprise the two deep drill holes of 
the Los Alamos Hot Dry Rock Geothermal Energy Extraction 
Experiment. EE-1 had been directionally drilled to intersect a hy- 
draulic fracture extending outward from near the bottom of GT-2, 
thus completing the underground circulation loop. After the drilling 
of EE-1, a 16-month period of experimental testing ensued to deter- 
mine the characteristics of the reservoir. This period is designated as 
Phase IV and includes work done in GT-2 and EE-1. As a result of 
this testing, it was determined that parallel fracture zones existed at 
the bottoms of both holes, and that the impedance to flow between 
the holes was too high for a meaningful flow experiment. A plan was 
then adopted to directionally drill out of GT-2 at a depth of about 
2600 m (8500 ft) to intersect the fracture zone near the bottom of 
EE-1 to create a better connection. The directional drilling strategy, 
cementing practices, bit selections, coring procedures, and logging 
results comprise the Phase V work. 


22542 (TID—28708) Economic incentives for improved geother- 
mal drilling motors. Maurer, W.C. (Maurer Engineering, Inc., Hous- 
ton, TX (USA)). 8 Dec 1976. Contract EG-76-C-07-1581. 32p. Dep. 
NTIS, PC A03/MF AO1. 

The ways that reliable high temperature drilling motors could 
reduce geothermal drilling are reviewed. These are: faster drilling, 
increased bit footage, improved drilling of fractured rock, improved 
directional drilling, reduced hole deviation, reduced blowouts, re- 
duced casing wear, reduced keyseating, reduced twist-offs, improved 
milling operations, improved sidetracking, improved slim hole drill- 
ing, reduced mud problems, reduced lost circulation, reduced 
drillstring corrosion, reduced drillstring vibrations, improved data 
telemetry, and reduced drillstring failures. (MHR) 


22543 Geothermal recovery. Clay, R.G. US Patent 
4,134,462. 16 Jan 1979. Filed date 16 Sep 1976. 16p. 

Apparatus and method for recovering resources from subter- 
ranean rock formations, particularly heat energy, and more particu- 
larly geothermal energy. A heat-drill, which has means associated 
therewith for removing some rock from the earth and forming other 
rock into shafts, drills into the earth and forms two shafts at the same 
time. Both shafts communicate with each other and with the surface 
and are used to circulate a drilling mud which passes through the 
drill body and carries off the rock being removed. The heating 
means is shaped in a coil or grid pattern and operates at a tempera- 
ture well above the melting point of the rock, heating the rock it 
displaces to well above its melting point, while raising the average 
temperature of the total rock melted to slightly above its melting 
— The drilling mud absorbs heat as it circulates and the absorbed 

eat is = to any desirable use, particularly by being recovered from 
the drilling mud by a heat-exchanger on the surface. The drill has 
means associated therewith for automatically controlling its rate of 
advance into the earth and its general downward direction. The drill 
has means associated therewith for preparing the shafts, particularly 
the downflow shaft, for a particular type of fracturing of the 
surrounding rock formations to facilitate the collection of heat 
therefrom. Later heat recovery is facilitated by forming convection 
cells within the fractures which encourage circulation of fluids at a 
distance from the shafts. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


22544 (CONF-751267—12) Scaling on hot water-transport pipe 
at Mitsubishi's Onuma geothermal power station. Ito, J.; Kubota, Y. 
(Japan Geothermal Energy Association, Tokyo). 1975. 2p. (In Japa- 
nese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The Onuma geothermal power station went on-line in 1974 
with a power output of 7.5 MW, using the output of 4 steam wells. 
The fluid produced by these wells has a water:steam ratio of 4:1. 
About 330 m*/h of hot water are produced per well, at a pH of 7.5 
to 8.1 Gravimetric analysis shows a very small AleO; content and 
about 380 to 440 mg/l SiO». Colorimetric analysis reveals the 
presence of 100 to 170 mg/I of colloidal silica and 65 to 110 mg/l 
suspended silica. A hot water transport pipe which had been in use 
for three years had 4 to 18 mm of scale built up within it. The hot 
water metering tank for the injection wells had 5 to 180 mm of scale. 
The scaling rate at the facility was determined to be 0.005 to 0.166 
mm/day. It was found that the scaling rate increases dramatically 
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when the flow rate exceeds 5 m/min. At low flow rates the scale 
formed is spongy and at higher rates it develops a lamellar structure. 
It is composed of fibrous or granular particles of up to 10 microme- 
ter size which are formed around infinitesimal nuclei of foreign 
matter. Analysis of the scale showed it to be composed of 66 to 87% 
SiO, and 6 to 10% H2O, as well as 3 to 10% Al.Os. 


22545 (CONF-751267—18) Report of field corrosion testing in 
geothermal water at the Takinogami field. Suzuki, M.; Yugawa, T-.; 
Oka, T.; Inoue, K.; Konishi, T. (Japan Geothermal Energy Associ- 
ation, Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

During the process of selection of metallic materials suitable 
for use in equipment to be installed at the Takinogami geothermal 
field, extensive corrosion testing was performed. The materials in- 
cluded stainless steel (SUS 304), carbon steel, copper, Albrac, cu- 
pronickel alloy, and zinc. Testing required six months of exposure at 
various flow rates. The results showed that copper and zinc were 
most badly corroded and that stainless steel was the most tolerant 
material. After stainless steel, the materials were ranked as carbon 
steel, Albrac, and cupronickel, in descending order of usefulness. 
The corrosion of carbon steel was remarkably low, being calculated 
at 0.07 mm/yr at a flow rate of 3.10 m/s from data derived from 180 
days of testing. The results also show that flow rate has little 
influence on corrosion, at least at speeds of 1.00 to 3.10 m/s. 


22546 (CONF-761253—3) Change with time and scaling of rein- 
jection wells of Mitsubishi Metal Corporation's Onuma geothermal 
power station. Ito, J.; Kubota, Y.; Kurosawa, S. (Japan Geothermal 
Energy Association, Tokyo). 1977. 1p. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

At the Onuma geothermal power station, 7.5 MW of electric- 
ity are being generated, using 80 t/h of steam and 330 t/h of hot 
water which are produced from four wells. The entire quantity of 
used hot water is reinjected into four wells drilled to depths of 750 
to 1250 m. The reinjection depth ranges from 400 to 1000 m. The 
diameter of the wells at the reinjection point ranges from 14.3 to 21.9 
cm and three of the wells have split steel casings 16.8 to 17.7 cm in 
diameter. These reinjection wells have been in use for 2 to 6 years. 
The water is injected at a temperature of 91.6 to 95.3°C at a rate of 
37.7 to 155.0 m/min and reaches the well bottom at a temperature of 
94.0 to 100.5°C. The performance of the reinjection wells has 
changed with time, some reduction in capacity being noticed. This 
may be attributed to mutual interference of the wells, deposition of 
scale and introduction of foreign matter. Caliper logging of the well 
casings showed that the scale thickness was 7.0 to 9.6 mm and that it 
was deposited at a rate of 0.0047 to 0.011 mm/day. These values 
were in good agreement with theoretical calculations of the scaling 
effects. If this rate of scaling is relatively constant, the effective life 
of the reinjection wells can be predicted to be about 15 years. 


22547 (CONF-761253—6) Investigation report of scale formed 
by hydrothermal action in Takinogami field. Konishi, S.; Soda, F.; 
Suzuki, M. (Japan Geothermal Energy Association, Tokyo). 1977. 
Ip. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

The formation of scale from the hydrothermal fluids of Takin- 
ogami geothermal field was investigated. Water is produced at the 
field at temperatures of 110 to 130°C. Scale studies were performed 
using scanning electric microscopy as well as classical analytical 
techniques. The water was abundant in SiO2, Na and Cl. The rate of 
deposition and the quantity of scale was shown to be closely related 
to the temperature and pH of the water as well as to the SiO» 
solubility. The major scale component was Si, with K and Ca 
present as impurities. The component causing scale adhesion was 
determined to be a non-crystalline polymer of silicic acid. The 
deposits consisted of a lower layer about 0.001 mm thick covered by 
an upper layer of non-crystalline silicic acid. The scale morphology 
was found to be controlled by the flow rate, being lumpy at low 
flow rates and smooth at high rates. Electrical studies showed that 
the scale serves as an anti-corrosive coating on metal parts. In 
general, scale formation at Takinogami is much less severe than at 
other Japanese geothermal fields. 


22548 (CONF-790108—1) Kinetics of silica deposition from sim- 
ulated geothermal brines. Bohlmann, E.G.; Mesmer, R.E.; Berlinski, 
P. (Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 23p. Dep. NTIS, PC A02/MF AOl1. 

From 1979 SPE international symposium on oilfield and 
geothermal chemistry; Houston, TX, USA (22 Jan 1979). 

Supersaturated brines were passed through columns packed 
with several forms of silica (crystalline a quartz, polycrystalline a 
quartz, and porous Vycor). Also, silica deposition on ThOQ2 micros- 
pheres and titanium powder was studied under controlled conditions 
of supersaturation, pH, temperature and salinity. The residence time 
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was varied by adjustments of flow rate and column length. The silica 
contents of the input and effluent solutions were determined colori- 
metrically by a molybdate method. 


22549 (CONF-790108—2) Corrosion of copper base alloys in a 
geothermal brine. SPE Paper No. 7881. Miller, R.L. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07- 
1570. 10p. Dep. NTIS, PC A02/MF AO1. 

From 1979 SPE international symposium on oilfield and 
geothermal chemistry; Houston, TX, USA (22 Jan 1979). 

The geothermal environment and the experimental proce- 
dures and schedules for corrosion tests of copper-base alloys are 
described. Corrosive attack on these materials was mostly uniform. 
Some selective leaching of alloying elements was observed, as was 
crevice corrosion, but the extent of these forms of corrosion was 
minor. The results of these tests show a trend toward higher corro- 
sion rates with increasing copper content, for the brass alloys. 
Commercially pure copper, however, showed corrosion rates 20 to 
30% of that suggested by the trend in the data. One copper—nickel 
alloy was tested to verify earlier test data; this alloy showed a 
corrosion rate about six times that of a brass of similar copper 
content. The primary agent of the corrosive attack was hydrogen 
sulfide, present in the water in trace amounts. The primary conclu- 
sion from these tests is that copper—zinc alloys are the most eco- 
nomical materials for boiler and preheater construction. The recom- 
mendation is made that materials be selected from these brasses: 
naval brass, yellow brass, admiralty brass, and copper, in this order 
of decreasing desirability. Aluminum brass and red brass are margin- 
ally acceptable. Copper—nickel alloys are unacceptable for boiler 
and preheater heat exchangers. 


22550 (SAN—1325-1) Development of improved gaskets, sea- 
lants and cables for use in geothermal well logging equipment. Interim 
summary report, January 1—December 31, 1977. Schwartz, S.; Basiu- 
lis, D. (Hughes Aircraft Co., Culver City, CA (USA)). Jan 1978. 
Contract EG-77-C-03-1325. 40p. Dep. NTIS, PC A03/MF AO1. 

Work is presented on materials which could be used for 
fabricating elastomeric seals for geothermal well logging equipment. 
A literature search was made to obtain data on carborane—siloxane 
polymers, synthesis routes for fluorinated elastomers, and high tem- 
perature hydrolytic stability tests of elastomers. Information was 
obtained on the first two topics, but very little was available on 
hydrolysis testing. A number of compounds, based on carbonane— 
siloxane, were formulated and cured. Compression set, hardness and 
shrinkage tests with post-cure variations were made on the most 
promising formulations. Hydrolytic stability tests at 275°C (525°F) 
and 830 psi and thermodynamic calculations indicated that the 
carborane and the siloxane bonds were easily broken after short 
exposure periods. Work on this polymer was therefore discontinued. 
Synthetic efforts to produce a perfluorinated elastomer are still 
continuing. A second elastomer '’Fasil”, not in the original proposal, 
based on a fluorinated siloxane, was also synthesized. A gum stock 
was prepared and subjected to the hydrolytic stability test. Extensive 
deterioration was observed after a short period of time. Work was 
discontinued on this polymer. Additional hydrolysis tests were run 
on other promising polymers. These included polyphenylene oxide, 
polyphenylene sulfide and pentaphenyl oxide. Good resistance was 
shown by the phenylene oxides and the polyphenylene sulfide. 


22551 (UCID—18051) Preliminary results of tests of proprietary 
chemical additives, seeding, and other approaches for the reduction of 
scale in hypersaline geothermal systems. Harrar, J.E.; Locke, F.E.; 
Otto, C.H. Jr.; Deutscher, S.B.; Lim, R.; Frey, W.P.; Quong, R.; 
Lorensen, L.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Feb 1979. Contract W-7405-ENG-48. 37p. Dep. 
NTIS, PC A03/MF AO1. 

The LLL field brine-scaling test system and a variety of 
measurement techniques have been used to test a group of eight 
proprietary additives from eight different companies, a 
hydroxyethylcellulose previously found to retard silica precipitation, 
and geothermal sludge as a seeding agent to reduce scaling. For each 
additive, scaling rates at both 210 and 125°C and on three different 
materials—mild steel, Teflon, and Hastelloy C-276—were measured 
using test coupons. Sections of steel pipe and perforated screens also 
were exposed to the treated brine, silica precipitation rates in the 
effluent brine were measured by means of the electrochemical linear 
polarization resistance technique. Examination of the pipe sections 
and chemical analyses of the scales are not complete, thus only 
preliminary conclusions are reported here. It appears that, although 
none of the additives effected a dramatic reduction in scaling rates, 
several decreased the rate of scaling of mild steel at 125°C by a 
factor of 2 to 3. Only hydroxyethylcellulose retards the rate of 
precipitation of silica in the effluent brine. Scaling rates could not be 
measured accurately in the seeding experiment because of its short 
duration, but this brine treatment had the desired effect, at 125°C, of 
reducing the level of dissolved silica and hence the scaling tendency 
of the brine. Further experiments of this type will be conducted. 
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22552 Cleanings of the silica scale settled in the transportation- 
pipes of the geothermal hot water of the Onuma Geothermal Power 
Station. Ito, J. J. Jpn. Geotherm. Energy Assoc.; 15: No. 3, 1-7(Sep 
1978). (In Japanese). 

At the Onuma Geothermal Power Station, silica scale depos- 
its in the hot water transportation pipes between production wells 
and injection wells, increased the thickness. The operations for 
cleaning the scale were effectively carried out by the following three 
methods. (1) Poli-Pig method: The shell-shaped — foam sponge 
mass named Poli-Pig was pressed in the pipes. Various shaped Poli- 
Pig such as armed by the steel spikes made scratches on the surface 
of the scale, and then strip off. This method is effective when 
thickness of the scale is thinner than 20 mm. (2) Impact-Cutter 
method. Various shaped steel cutter blocks were attached at the end 
of a flexible shaft, and gave continuous impact by rotation on the 
scale and then smashing it away. This method is effective for various 
thickness, but pipes had to be cut off matched to the length of the 
flexible shaft. (3) Water-jet method. High pressured water jet 
through the special nozzle smashed away the scale. For this method 
the pipe had to be cut off at every joint. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 22496 


22553 (CONF-751267—16) Liquid-vapor two phase flow in geo- 
thermal wells. Hirakawa, S.; Mitsuishi, Y. (Japan Geothermal Energy 
Association, Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

Studies were made to develop a comprehensive simulation 
model for the effective design, analysis, and operation of geothermal 
facilities. The model would provide information on the pressure 
drop and heat transfer of a two-phase fluid at a given point in a 
system. Pressure drop values were assumed and the corresponding 
pipe lengths were calculated. The flow mode was fixed by Ros’s 
non-dimensional terms and the coefficient of friction was determined 
by the Martinelli-Nelson method. Holdup was obtained by the Smith 
method using the dryness value of the wet steam. Densities were 
determined from the vapor tables. From the enthalpy balance of the 
pipe length, the temperature, pressure, and dryness were obtained 
and the formerly chosen pipe length was corrected. The totai 
pressure drop was determined by a repeated trial and error tech- 
nique in such a way that the pipe length approached the depth of the 
well. The bottom pressure in the well was calculated using the 
model and was compared to measured values. 


22554 (CONF-761253—2) Behavior of reinjected hot water 
under the ground of Mitsubishi Metal Corporation’s Onuma geother- 
mal power station. Ito, J.; Kubota, Y.; Kurosawa, S. (Japan Geother- 
mal Energy Association, Tokyo). 1977. Ip. (In Japanese). TIC. 

From 3. a © the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

At the Onuma geothermal power station, 330 t/h of hot water 
are now injected through four wells ranging in depth from 400 to 
1000 m. Over a period of two years, tracers were placed in the wells 
at intervals of several months. The tracer placed in one pulsatory 
reinjection well was detected in all the production wells after 
intervals ranging from several hours to several days. The tracer 
levels reached peaks after a lapse of tens of hours or tens of days. 
Although the levels began to fall off after peaking, the tracer 
material can still be detected after several months and there is no 
indication of a return to background levels. The tracer is detected 
only in production wells; not in the hot springs surrounding them. 
This indicates that the production and reinjection wells form a 
closed system. The tracer re-eruption rates calculated by graphic 
integration of the detection data range from 10 to 34%. The result- 
ing mixing rates for the reinjected water range from a minimum of 
0.0% to a maximum of 24.9% and have a norm of 8.0%. This 
indicates a temperature reduction at the well bottom of 20 to 40°C. 
This calculated temperature drop raises certain questions, as there is 
no apparent effect on the amount of steam produced (although hot 
water production is augmented). Flow rates of the reinjected water 
indicate that the reservoir permeability coefficient is in the area of a 
few to several tens of Darcys. 


22555 (CONF-761253—9) Records of steam well 0-8R (Onuma). 
Ito, J.; Kubota, Y.; Kurosawa, S. (Japan Geothermal Energy Associ- 
ation, Tokyo). 1977. Ip. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Holes were drilled from the sides of a borehole located 200 m 
south of the Onuma Power Station, with the objective of obtaining a 
new steam source. Ten holes were drilled at 25 m intervals below 
450 m. These holes were inclined at about 15 degrees and were 
directed S20E. Care was taken to avoid interference with reinjection 
well 01R. The Akagawa fault, located 800 m south of the station, 
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was intercepted at a depth of 1200 m, and the holes were continued. 

ile cementing was being performed below 1200 m, mud-loss 
drilling was continued in order to optimize fracturing. At a depth of 
1360 m, a mud-loss of 80 kl/h was experienced. Although excellent 
fracturing continued, drilling was halted at 1767 m. Logging showed 
that the temperature at 1400 m was about 220°C, and permeability 
tests indicated that recovery rates wouid be about 17.8 t/h of steam 
and 57.1 t/h of hot water. In order to allow further branch drilling, 
if necessary, the hole was left uncased below 910 m. Above that 
depth a 24.5 casing was installed. The hole was allowed to gel for 10 
days. Flushing the well with detergent and pure surfactants resulted 
in successful production after 18 days. 


22556 (CONF-761253—10) Engineering study of reservoir rock 
in geothermal field. Hirakawa, S. (Japan Geothermal Energy Associ- 
ation, Tokyo). 1977. 2p. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Geothermal reservoir engineering studies are based on the 
assumption that, aside from the nature of the deposit (steam), reser- 
voir mechanics in terms of heat flow and fluid dynamics are essen- 
tially identical to those of oil fields. Consequently, reservoir physics 
may be determined using methods already developed by the petro- 
leum industry. At present, studies are being made of well perform- 
ance, using conventional logging techniques as well as special equip- 
ment designed for the Sunshine Project. Technological and econom- 
ic aspects of geothermal energy are being studied and reservoir 
measurements and life-span predictions are being made. Stimulation 
experiments are being carried out, particularly with respect to devel- 
opment of hot-dry-rock systems. Production forecasts derived from 
tank studies will be compared with data from the fields as they are 
developed. 


22557 (LA-UR—78-3143) Evaluation of the Fenton Hill Hot 
Dry Rock Geothermal Reservoir. Part I. Heat extraction performance 
and modeling. Part II. Flow characteristics and geochemistry. Part 
III. Reservoir characterization using acoustic techniques. Murphy, 
H.D.; Grigsby, C.O.; Tester, J.W.; Albright, J.N. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 22p. 
(CONF-781222—1). Dep. NTIS, PC A02/MF AO1. 

From 4. workshop on geothermal reservoir engineering; Stan- 
ford, CA, USA (13 Dec 1978). 

On May 28, 1977, as the production well GT-2 at Fenton Hill 
was being redrilled along a planned trajectory, it intersected a low- 
impedance hydraulic fracture in direct communication with the 
injection well, EE-1. Thus, a necessary prerequisite for a full-scale 
test of the LASL Hot Dry Rock Concept, that of establishing a high 
flow rate between wells at low wellhead differential pressures, was 
satisified. Full-scale operation of the loop occurred for 75 days from 
January 27 to April 12, 1978. This test is referred to as Phase 1, 
Segment 2 and was designed to examine the thermal drawdown, 
flow characteristics, water losses, and fluid geochemistry of the 
system in detail. Results of these studies are the major topic of this 
any which is divided into three separate parts covering first the 

eat extraction performance, second the flow characteristics and 
geochemistry and third the use of acoustic techniques to describe the 
geometry of the fracture system. In the third section, dual-well 
acoustic measurements used to detect fractures are described. These 
measurements were made using modified Dresser Atlas logging 
toois. Signals intersecting hydraulic fractures in the reservoir under 
both hydrostatic and pressurized conditions were simultaneously 
detected in both wells. Signal attenuation and characteristic wave- 
forms can be used to describe the extent of fractured rock in the 
reservoir. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 22557 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 24672 


22558 (BNL—24998) Comprehensive areal model of residential 
heating demands. Tessmer, R.G. Jr. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 8p. (CONF- 
7810139—1). Dep. NTIS, PC A02/MF AO1. 

From 2. Lawrence symposium on systems and decision sci- 
ences; San Francisco, CA, USA (3 Oct 1978). 

Data sources and methodology for modeling annual residen- 
tial heating demands are described. A small areal basis is chosen, 
census tract or minor civil division, to permit estimation of demand 
densities and economic evaluation of community district heating 
systems. The demand model is specified for the entire nation in order 
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to provide general applicability and to permit validation with other 
published fuel consumption estimates for 1970. 


22559 (BNWL-SA—6343) GEOCITY model: description and ap- 
plication. McDonald, C.L.; Bloomster, C.H. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jun 1977. Contract EY-76-C-06- 
1830. 47p. (CONF-7706144—2). Dep. NTIS, PC A03/MF AOI1. 

From ERDA graphics conference; Washington, DC, USA 
(Jun 1977). 

GEOCITY is a computer simulation model developed to 
study the economics of district heating using geothermal energy. 
GEOCITY calculates the cost of district heating based on climate, 
population, resource characteristics, and financing conditions. The 
principal input variables are minimum temperature, heating degree- 
days, population size and density, resource temperature and distance 
from load center, and the interest rate. From this input data the 
model designs the transmission and district heating systems. From 
this design, GEOCITY calculates the capital and operating costs for 
the entire system, including the production and disposal of the 
goethermal water. 


22560 (CONF-781183—1) Geothermal energy market potential 
in industrial processing. Schultz, R.J.; Hanny, J.A.; Knuth, W.H. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1978. Con- 
tract W-7405-ENG- 52. 4p. Dep. NTIS, PC A02/MF AO1. 

From Conference on commercialization of geothermal re- 
sources; San Diego, CA, USA (28 Nov 1978). 

Geothermal energy is currently being used for a number of 
industrial processes in countries throughout the world. Its applica- 
tion in the United States is mainly limited to space heating even 
though the temperature of the geothermal fluid is sufficient for 
process uses, and could be sold at attractive prices while maintaining 
a high return on investment. The temperature span for industrial use 
ranges from 40 to 275°C, thus encompassing both the abundant low 
temperature and the less available high temperature resources. Hy- 
drothermal fluids can be used either directly or indirectly dependent 
upon fluid quality and process needs. The barriers facing hydrother- 
mal industrial process development are (a) the development infra- 
structure does not exist, (b) energy users are not aware of hydrother- 
mal energy and its advantages, (c) federal incentives are limited, (d) 
resources are not fully defined. 


22561 Desalination of geothermal resources. Mathias, K.E. 
(Bureau of Reclamation, Boulder City, NV). Calif: Geol.; 31: No. 11, 
261-263(Nov 1978). 

The feasibility of desalting geothermal fluids for augmenta- 
tion of water supplies in the Pacific southwest is being studied. 
Three desalting units, a multistage flash unit, a vertical tube evapora- 
tor unit, and a high-temperature electrodialysis unit, have been 
installed at the East Mesa geothermal field. Tests are underway on 
the three systems; one will be chosen for combination with a power 
plant. (JGB) 


22562 Design and modeling of a greenhouse heating system using 
warm geothermal or industrial effluent water. Pate, A.J. Logan, UT; 
Utah State Univ. (1978). 193p. University Microfilms Order No. 78- 
21,151. 

Thesis (Ph. D.). 

The results of a study to determine whether warm (< 150°F) 
geothermal brines could economically heat greenhouses is reported 
with background research into applicable aspects of geothermal 
energy development and horticultural management. The methods 
and difficulties in exploiting geothermal sources are described and 
after a report of requirements for efficient greenhouse operation, 
potential difficulties arising from a cross between them are discussed. 
A design for nonconventional greenhouse heating system is pro- 
posed, with results of a short preliminary feasibility study, construc- 
tion of a large physical model and information gained from initial 
model tests included. A mathematical model of the internal mass and 
energy flows of the system is developed assuming temperature 
stratification with a computer solution being applied to the problem 
to solve the resulting system of equations. Final testing of the 
physical model to collaborate the mathematical model is discussed 
with measurable quantities plotted. Some behaviors predicted by the 
model were not of measurable magnitude physically, though they 
were significant in the problem. It is concluded that geothermal 
warm water heating is feasible in greenhouses with the proposed 
system and that similar designs can be evaluated with the model 
developed. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 22525 


GEOTHERMAL ENERGY 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 22529 


22563 (CONF-761253—14) Change of specific resistivity of 
moist rock with temperature. Noritomi, K.; Matsuoka, K. (Japan 
Geothermal Energy Association, Tokyo). 1977. Ip. (In Japanese). 
TIC. 


From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Specimens of fresh dacite, fine sandy tuff and fine sandstone 
were studied under controlled conditions of temperature, relative 
humidity and moisture content. Results showed that specific resistiv- 
ity decreased with increasing moisture content. Although these 
results may be generally applied, it is felt that other factors may 
influence the electrical properties of altered rock of the type charac- 
teristics of geothermal systems. 


22564 (CONF-761253—16) Measurement of thermal conductiv- 
ity of cuttings by a needle type apparatus. Tanaka, S.; Miyazawa, T. 
(Japan Geothermal Energy Association, Tokyo). 1977. lp. (In Japa- 
nese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

An equation was derived which makes possible the determi- 
nation of the thermal conductivity of a solid from the thermal 
conductivity of a binary system consisting of a solid and water. It 
utilizes a geometrically averaging model which includes the thermal 
conductivities of the solid and liquid as well as the amount of void 
space present. Determinations were made with the assistance of a 
sodium—glass globe having a thermal conductivity of 2.51 mcal/cm- 
s-°C. The thermal conductivities of characteristic rock types from 
geothermal fields were determined. Dacite tuff was found to have a 
conductivity of 11.0 mcal/cm-s-°C. The conductivity of drilling 
mud was found to be about 1.6 to 1.7 mcal/cm-s-°C. Use of this 
method is far more economical than the conventional technique of 
drill core examination. It also had the advantage of speed, as the 
average determination requires about 3 min to perform. 


22565 (CONF-761253—17) Measurement of thermal conductiv- 
ity of moisture containing rock core at a slightly high temperature. Ito, 
Y.; Saito, T.; Nagumo, M. (Japan Geothermal Energy Association, 
Tokyo). 1977. Ip. (In Japanese). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

The thermal conductivity of drill core specimens tends to 
increase with moisture content at temperatures of less than 100°C. In 
fully saturated specimens the conductivity exhibits a decrease with 
increasing temperature. The thermal conductivity values exhibit 
similar behavior at low temperatures and in dry-air conditions. This 
may permit the use of measurements made at the surface when the 
subterranean environment is not known. Thermal conductivity mea- 
surements weie made at depths ranging from 10 to 700 m in several 
boreholes and conductivity curves were obtained. By combining the 
conductivity curves with assumed heat flow values and separately 
obtained thermal logging curves, it was possible to identify both 
deep and shallow thermal sources. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 22497 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 22527 


22566 Pyroxene geothermometry and geobarometry: experimen- 
tal and thermodynamic evaluation of some subsolidus phase relations 
involving pyroxenes in the system CaOQ—MgO—AlO;—SiO>. Herz- 
berg, C.T. (Univ. of Western Ontario, London, Ontario). Geochim. 
Cosmochim. Acta; 42: No. 7, 945-957(Jul 1978). 

One petrogenetic grid for plagioclase-, spinel- and garnet- 
lherzolite analogues in the system CaO—MgO—Al.O3—SiOzs is pre- 
sented from | bar to 30 kbar and 400 to 1500°C. Another grid for 
olivine-gabbro, spinel-gabbro and garnet-pyroxenite analogues in the 
same system is presented from 1 bar to 25 kbar and 500 to 1500°C. 
Both grids show the distribution of the mineral assemblages and the 
variations in the composition of clinopyroxene with temperature and 
pressure. They were developed by applying simple thermodynamic 
mixing models of clinopyroxene to experimentally determined clino- 
pyroxene compositions. Caclium tschermak’s pyroxene (CaAl,SiOg¢) 
in complex CaMgSixOgs—CaAlSiOg—MgeSie2O¢ clinopyroxenes is 
best represented by a local charge balance mixing model where a/ 
sub CaAlbSiOg = (X/sub Ca//sup M2/) (X/sb Al//sup M1). Enth- 
alpy and entropy changes of subsolidus reactions involving vari- 
ations in the CaAlSiOg and MgeSieO¢ content of clinopyroxene are 
interdependent due to nonideal mixing of these two endmembers. 
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CaAlSiOg can strongly reduce the mutual solubility of clinopyrox- 
ene and orthopyroxene at moderate pressures and high temperatures. 
Failure to take this into account can result in temperature underesti- 
mates (up to 150°C) of spinel-lherzolites, garnet-pyroxenites, low 
pressure garnet-lherzolites, spinel-gabbros, and high pressure plagio- 
clase-lherzolites and olivine-gabbros. However, at temperatures and 
pressures where the AleO; content of clinopyroxene is low (e.g. 
garnet—lherzolite nodules in kimberlite), the mutual solubility is 
adequately represented by experimental results in the system CaO— 
MgO—SiO, 


WIND ENERGY 


22567 OS —Te70-2 Small wind power unit. Technology—coal 

tiveness: market. (Naemnden foer 
Socetnendeniodinine: Stockholm (Sweden)). 1978. 477p. (In 
Swedish). Naemnden foer Energiproduktionsforskning, Stockholm, 
Sweden. 

This study concerns small-scale local wind power systems 
defined as power units in the 1 to 40 kW range designed for 
conversion of wind energy to electrical energy. Wind power systems 
not connected to a utility grid generate electricity in conjunction 
with an electricity or heat accumulator, possibly complemented by 
an additional energy source, in order to satisfy a fluctuating demand. 
In the case of systems which are connected to a grid, the wind 
power unit operates through the grid to satisfy a fluctuating demand, 
with non-utilized wind-generated electrical energy being fed directly 
into the grid. The meteorological and technological prerequisites for 
harnessing wind energy are examined. Furthermore the economical 
conditions are discussed as well as the potential market for this type 
of power systems. 


22568 Wind: a bibliography. Alard, R. (comp.). Butte, MT; 
National Center for Appropriate Technology (1978). 8p. (NP— 
23525). 

The bibliography on wind power and wind turbine equipment 
includes a listing of books, pamphlets, conference proceedings, per- 
iodicals, plans, and other bibliographies. 








AVAILABILITY (CLIMATOLOGY) 


22569 (PNL—2514) Wind prospector’s instrument. Ekstrom, 
P.A.; Verholek, M.G. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Apr 1978. Contract EY-76-C-06-1830. 16p. Dep. NTIS, 
PC A02/MF AOl1. 

In the initial evaluation of a prospective wind turbine site, 
wind measurements must be made at that site. The report describes 
an inexpensive data collection device consisting of a microprocessor 
unit that can be used to record such measurements, producing 
statistical summaries of wind behavior at the site. Prospectors have 
often used analogous devices to locate deposits of mineral resources; 
thus, this device is called a wind prospector’s instrument. 


22570 (SAND—77-1701) Wind time series analyses for WECS 
applications. Reed, J.W. (Sandia Labs., Albuquerque, NM (USA)). 
Dec 1978. Contract EY-76-C-04-0789. 42p. Dep. NTIS, PC A03/MF 
AOl. 

A methodology for wind power analyses of wind speed time 
series is described, including computation flow diagrams and a 
FORTRAN program listing. Examples of results are presented but 
complete outputs will follow in specialized reports. Primary calcula- 
tion states are: (a) data homogenization for moved anemometers, (b) 
extrapolations to selected standardized heights, (c) distribution 
smoothing for observation bias, (d) power distribution function 
calculation, (e) turbine speed limit effects analysis, (f) time variability 
assessment, and (g) analysis of light wind durations. 


22571 (SAND—78-2099C) Analysis of the potential of wind 
energy conversion systems. Reed, J.W. (Sandia Labs., Albuquerque, 
NM (USA)). 1979. Contract EY-76-C-04-0789. 24p. (CONF- 
790114—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on energy alternatives; Honolulu, HI, USA 
(9 Jan 1979). 

This presentation (a) reviews the flow of solar energy and 
wind, (b) describes the time and space distribution of useful wind 
power, (c) considers some of the modern machinery that has been 
conceived to capture wind energy, (d) points out some limitations to 
practical wind energy extraction and use, and (e) summarizes availa- 
ble and projected wind power hardware systems. In keeping with a 
stated central theme of this conference, major constraints to wind 
energy exploitation will be highlighted. 
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22572 (SERI/TR—36-088) Wind resource analysis. Annual 
report. Hardy, D.M. (Solar Energy Research Inst., Golden, CO 
(USA)). Dec 1978. Contract EG-77-C-01-4042. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

FY78 results of the Wind Resource Analyses task of the 
ERAB are described. Initial steps were taken to acquire modern 
atmosphere models of near-surface wind flow and primary data sets 
used in previous studies of national and regional wind resources. 
Because numerous assumptions are necessary to interpret available 
data in terms of wind energy potential, conclusions of previous 
studies differ considerably. These data analyses may be improved by 
future SERI research. State-of-the-art atmosphere models are a 
necessary component of the SERI wind resource analyses capacity. 
However, these methods also need to be tested and verified in 
diverse applications. The primary data sets and principal features of 
the models are discussed. 


22573 (UCRL—82171) LLL wind energy studies (Oahu). Knox, 
J.B. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jan 1979. Contract W-7405-ENG-48. 21p. (CONF-781239— 
1). Dep. NTIS, PC A02/MF AO1. 

From Wind Energy - Here and Now symposium; Honolulu, 
HI, USA (19 Dec 1978). 

The role in the National Wind Energy Program assigned to 
LLL is the development and verification of a site screening method- 
ology for wind energy resources. The site screening methodology 
and the Oahu studies of the past three years include: (a) 3-dimension- 
al, diagnostic flow simulation over complex terrain, (b) modern 
statistical techniques of pattern recognition adapted to regional wind 
fields, and (c) remote sensing of atmospheric wind field by laser 
scintillation. By April 1979, the LLL team will provide the DOE 
with a suitable site screening methodology for wind energy, and a 
significant data base of two years duration for the island of Oahu 
including special wind stations on the Kaena and Kahuku subareas, 
and eight stations selected from the University of Hawaii studies. 
Some of the significant results of these studies are presented. 


ECONOMICS 


22574 (EPRI-ER—978-SY(Vol.1)) Requirements assessment of 
wind power plants in electric utility systems. Volume 1. Summary 
report. Marsh, W.D. (General Electric Co., Schenectady, NY 
(USA). Electric Utility Systems Engineering Dept.). Jan 1979. 52p. 
EPRI, Palo Alto, CA. 

This study first developed a rational approach to the consid- 
eration of wind power plants applied to electric utility systems, then 
performed a requirements assessment and preliminary impact and 
penetration analyses by studying wind generation in three actual 
utility systems. Conventional utility loss-of-load probability and pro- 
duction simulation methods were used, together with a wind turbine 
generator (WTG) performance model developed for the study. 
Evaluations were based on comparison of total utility generation 
system costs with and without wind plants, and were expressed in 
terms of wind power plant value and cost. Value is measured by the 
value of displaced energy and capacity of conventional power 
plants. Cost consists of the capital, and operating and maintenance 
costs of the wind plant. 


22575 (PB—281562) Wind powered artificial aeration of north- 
ern prairie lakes. Research report. Rieder, W.G. (North Dakota 
Water Resources Research Inst., Fargo (USA); North Dakota State 
Univ., Fargo (USA). Dept. of Mechanical Engineering). Dec 1977. 
Contract DI-14-34-0001-7177. 121p. (WI—222-014-77). NTIS PC 
A06/MF AOl1. 

Most northern prairie lakes suffer from reoccurring oxygen 
depletion, and, although artificial aeration seems to help, operating 
costs are becoming high because of increasing energy costs. An 
alternate source of compressed air for operating the aeration systems 
is wind-powered compressors. A detailed assessment of the feasibil- 
ity of this approach in North Dakota settings was completed. A 
large number of wind-turbine and compressor combinations was 
investigated. Methodology for matching commercial compressors to 
various wind turbines and predicting output rates based on wind 
spectrum inputs was developed and verified. Optimum gear-up ratios 
exist for maximum air output rates. A small experimental wind- 
powered compressed-air system was built and operated successfully 
at a non-lake site. Economic analyses were completed. Findings 
indicate that the use of wind to power small compressors (less than 
about 15 SCFM) for artificial aeration in North Dakota is technically 
and economically feasible within certain constraints. Recommenda- 
tions include proceeding into prototype system installations at lake 
sites in North Dakota for performance and cost monitoring over 
several years. 
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ENVIRONMENTAL ASPECTS 


22576 (COO—2846-1) Wind turbine generator siting and TV 
reception handbook. Technical report No. 1. Senior, T.B.A.; Sen- 
gupta, D.L. (Michigan Univ., Ann Arbor (USA). Radiation Lab.). 
Jan 1978. Contract EY-76-S-02-2846. 36p. Dep. NTIS, PC A03/MF 
AOl. 

The rotating blades of a horizontal axis wind turbine gener- 
ator (WTG) can distort the video portion of a TV signal and thereby 
interfere with TV reception in the vicinity of the WTG. The nature 
of this interference is discussed and methods are described for 
calculating the approximate zone within which the interference is 
judged severe. All necessary information is provided for predicting 
the interference zones about MOD-0 and MOD-0A, and MOD-1 
machines for any given TV transmitter using graphical procedures. 
The effects of any terrain inhomogeneity, irregularity, or adjacent 
structures are ignored. 


WIND ENERGY ENGINEERING 


22577 (EPRI-ER—S515-SR, pp 19.1) Overview and summary of 
EPRI wind energy conversion program. DeMeo, E.A. (Electric 
Power Research Inst., Palo Alto, CA). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


22578 (EPRI-ER—S515-SR, pp 20.1-20.13) Requirements assess- 
ment of wind energy systems. Marsh, W.D. (General Electric Co., 
Schenectady, NY). 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Monterey, CA, USA (16 Mar 1977). 


The application of wind energy systems (WES) in a real 
electric utility system is investigated with the objectives of develop- 
ing and applying a methodology for determining the technical and 
economic characteristics of such applications. The program begins 
with the selection of a geographic area and an associated utility 
within which WES are to be studied. Included is a preliminary siting 
analysis for WES. Several representative kinds of vertical and hori- 
zontal axis wind machines of varying configurations and sizes were 
considered and selectively screened to produce five reference sys- 
tems for further study. Established electric utility industry proce- 
dures for economic and performance analysis of generating systems 
were modified for use in this study as required by the intermittent 
nature of the wind energy source. Using this methodology the 
reference systems will be studied in the framework of the selected 
electric utility to appraise the economic and technical aspects of 
wind energy systems. 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 22028 


22579 (NASA-TP—1359) Engineering handbook on the atmos- 
pheric environmental guidelines for use in wind turbine generator 
development. Frost, W.; Long, B.H.; Turner, R.E. (Tennessee Univ., 
Tullahoma (USA). Space Inst.; National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Dec 1978. Contract EX-76-A-29-1028. 372p. Dep. 
NTIS, PC A16/MF AO1. 

The environmental design criteria necessary to develop a 
wind turbine generator (WTG) are provided. All criteria are pro- 
vided in a working engineering format. More specifically, the report 
provides inputs for structural and dynamic analysis, such as data on 
wind loading, turbulence level, snow and ice loading, etc., but it 
does not directly address the general problem of siting wind turbine 
generators. 


22580 (RFP—2721/3533/78/2) Technical and management sup- 
port for the development of wind systems for farm, remote, and rural 
use. Annual report, October 1976—September 1977. (Atomics Inter- 
national Div., Golden, CO (USA). Rocky Flats Plant). Oct 1977. 
Contract EY-76-C-04-3533. 129p. Dep. NTIS, PC A0O7/MF AO1. 

During FY1977, the Test Center has been established and a 
total of eight WTG's have been mounted on towers for testing. At 
year end, five were undergoing tests, two had been returned to the 
manufacturers for retrofit of design improvement, and one had been 
destroyed in a wind storm. In addition, two WTG's were being 
assembled and prepared for testing and one machine was on order. 
Specific design improvements have been identified and implemented 
on two WTG’s as a direct result of rf testing. The high-speed data 
acquisition system at the test center is not yet operational, though 
the hardware and software are both nearing completion. The system, 
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when completed, will be capable of continuous monitoring of the 
performance of all the machines at the site as well as intensive testing 
for measurement of engineering data on any given WTG. Efforts 
under Task V (Standards Development) have resulted in an informal 
survey of the wind energy community's opinions on the direction 
Standards Development should take. Information dissemination has 
resulted in distribution of approximately 25,000 brochures, with a 
potential exposure of nearly 200,000 persons, construction of a 
traveling display, and continuous interface with local and national 
news media. 


22581 (SAND—78-1737) Aerodynamic performance of the 17- 
metre-diameter Darrieus wind turbine. Worstell, M.H. (Sandia Labs., 
Albuquerque, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 
60p. Dep. NTIS, PC A04/MF AO1. 

A two-bladed 17-metre Darrieus vertical-axis wind turbine 
was field-tested at the Sandia Laboratories wind-turbine site. Per- 
formance results for seven constant operating speeds are presented 
along with a discussion of the trends. Predicted performance and 
experimental test data for two constant speeds are also compard. 


22582 (SLAC-PUB—2204) Free-wheeling hydraulic power mills. 
Hall, F.F. (Stanford Linear Accelerator Center, CA (USA)). Oct 
1978. Contract EY-76-C-03-0515. 10p. (CONF-781214—3). Dep. 
NTIS, PC A02/MF AOI. 

From 1. Brazilian energy congress; Rio De Janeiro, Brazil (12 
Dec 1978). 

Free-wheeling power plants using free replenishable hydrau- 
lic forces of winds and water currents would consist of most or all of 
the following: fore and after cones to increase throughput; duplex 
impellers; rotors with dc/ac excitation, ac/dc inverters and dc field 
coils; stators with ac output of varying frequency, voltage and 
power; solid-state ac/dc inverters, dc electrolytic cell banks for GH2 
and GO, production; and neon refrigerators for reducing these to 
LOX and chilled GHe for ease in shipment or storage. 


22583 Wind driven energy system. Loeb, A. US Patent 
4,124,182. 7 Nov 1978. Filed date 14 Nov 1977. 20p. 

Method and apparatus using parakites, or modified para- 
chutes, for capturing wind energy and for converting the consequent 
wind-induced linear motion to shaft rotation are described. The 
parakite apparatus includes a plurality of trains of parakites, with 
each train comprising a power line having a plurality of serially 
coupled parakites secured thereto. The power lines are of sufficient 
length to allow the parakites to reach an altitude above the Earth at 
which prevailing winds are stronger and more uniform than at the 
Earth's surface. Each train is secured at its earthbound end to a drum 
or windlass selectively rotatable in both clockwise and counter- 
clockwise directions to either reel in the power lines attached 
thereto, or to enable the power lines to be pulled upwardly and 
outwardly by the action of the winds on the parakites. 


POWER CONVERSION SYSTEMS 


22584 (SAND—79-0001) Proceedings of the workshop on me- 
chanical storage of wind energy. (Sandia Labs., Albuquerque, NM 
(USA)). 14 Dec 1978. Contract EY-76-C-04-0789. 150p. Dep. NTIS, 
PC A07/MF AOl. 

A summary of the papers presented at the — includes 
information on flywheel interface and storage technology for photo- 
voltaic applications; a simulation model for wind energy systems, 
storage factors; planned FY 79 SERI tasks in storage and wind; 
energy storage technology development to support the DOE wind 
energy program; Rocky Flats present and planned power manage- 
ment system; wind energy conversion system storage needs; energy 
conservation and storage; and SLA systems analysis results. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 23458 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 23539, 23842, 25114 


22585 (EPRI-NP—988) Power plant Early Alert Reporting 
System. Final report. Koppe, R.H. (Stoller (S.M.) Corp., Boulder, 
CO (USA)). Feb 1979. 30p. EPRI, Palo Alto, CA. 

This study 77-750 was performed to determine what the 
scope of an Early Alert Reporting System (EARS) should be, what 
methodology should be used in implementing and operating it, and 
what its manpower requirements and cost will be. The purpose of 
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EARS will be to quickly and systematically inform operating power 
plants of problems which have affected other plants and which 
might also affect them. This study was based on work previously 
done for EPRI and on interviews with individuals representing 
utilities, power plant equipment suppliers and government agencies. 
A total of 52 different organizations were contacted, primarily by 
phone and/or mail. The results were reviewed with many of the 
people who were originally interviewed and there was near univer- 
sal agreement that the system described would be useful and should 
be implemented. EPRI report NP 836 described two types of data 
collection which will eventually make up the National Data System 
which is in early stages of development. One of these two types of 
data collection is an expanded Outage Cause Reporting System 
(basically an expansion of the system formerly operated by EEI and 
recently transferred to NERC). The principal conclusion of the 
present report is that EARS should be made part of the Outage 
Cause Reporting System. The reasons for including EARS in the 
expanded system, the implementation and operation of EARS, the 
role of equipment suppliers in EARS, and expected manpower 
requirements and costs are described. 


22586 (PB—281538) Electric utilities: an assessment of the in- 
dustry in Illinois, Podlasek, R.J. (Illinois Energy Resources Commis- 
sion, Springfield (USA)). 1975. 59p. NTIS PC A04/MF AOl1. 

The following topics are discussed: Electrical load forecasts; 
the effects of environmental regulations; financial considerations; 
nuclear power; and one stop siting. 


22587 Maneuverability of a 500-MW unit at the hagenwerder III 
Power Station. Reichel, W.; Eidam, V.; Eichhorn, P. (Kombinat 
Kraftwerksanlagenbau Dresden, Ger). Energietechnik; 28: No. 4, 142- 
144(Apr 1978). (In German). 

This contribution supplements the experience with regard to 
the maneuverability of power units, gained during the testing and 
commissioning of the first two 500-MW units in the German Demo- 
cratic Republic. The differences in the commissioning technologies 
between these two units are discussed. 


22588 Problems related to the management of conventional and 
nuclear power stations. Melentyew, L.A.; Popyrin, L.S. (Inst fuer 
Hohe Temp, Akad der Wiss, der USSR, Moscow). Energietechnik; 
28: No. 4, 125-131(Apr 1978). (In German). 

A brief characteristic of the solution adopted in the USSR for 
the problem of long-range planning of power plants at present is 
given. The demands of the growing electric power systems with 
regard to power plant equipment are analyzed. The conditions for 
ensuring fuel supply to the power plants in the next 20 to 25 years 
are considered. On this basis, recommendations are given regarding 
the future types of power plant equipment. An example of justifica- 
tion of the selection of the parameters for a medium-load steam 
turbine unit is given. 


22589 Using gas motors in unit-type heating power stations. 
Drexler, H. (Stadtwerke Heidenheim A.G. (Germany, F.R.)). Gas 
Aktuell; 29: No. 7/8, 337-340(1978). (In German). 

Unit-type heating power stations supplement existing electric- 
ity and heat generation systems and can improve rentability in many 
points. The advantages of the multimotor technology developed for 
unit-type heating power stations are pointed out and the plant 
components described. 


22590 Maintenance training program at the J.M. stuart generat- 
ing station. Leis, J. (Dayton Power and Light Co., Aberdeen, OH); 
Bush, E. Trans. Am. Nucl. Soc.; 30: 664-665(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22591 Analytical study to estimate maximum permissible rates of 
changes of power outputs for fossil-fired generating units. Chou, Q.B. 
Davis, R.M. (Ontario Hydro, Toronto, Canada). pp 45-56 of Instru- 
mentation in the power industry. Volume 19. Watson, A. (ed.). 
Pittsburgh, PA; Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Determining the ability of generating units to change 
Megawatt output in response to changes in power system megawatt 
requirements is an important aspect of power system planning, 
particularly when more generating stations are incorporated into the 
Automatic Generation Control System. A measure of this ability is 
the permissible rate of changes of power output. The major con- 
straints on load maneuverability are identified and analyzed. A study 
method is presented which was used for estimation of the maximum 
load maneuvering capability of a fossil-fuelled generating unit which 
has not yet been commissioned and is therefore not available for 
testing. 
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22592 Training simulator for a fossil power plant. Hill, R.W. 
(Gibbs and Hill, Inc., New York, NY). pp 57-64 of Instrumentation 
in the power industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; 
Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

The focal point of the new Taiwan Power Company Opera- 
tor Training Center is the Training Simulator which simulates Unit 
No. 5 at the Talin Power Station, a 500 MW oil-fired plant. The 
facility is used to train operators for the many fossil-fired stations in 
the company system. The hardware of the simulator which includes 
panels which exactly duplicate the main control boards in the plant, 
as well as the simulator computer, instructor's console, and other 
accessories are described. The training aids used by the instructor, 
such as initialization points, freeze, fast time, backtrack, malfunc- 
tions, are described. A sample of the techniques used in modeling the 
plant is given. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 22535 


22593 (BNWL-SA—6290) Dry cooling for power plants: incen- 
tives, problems, and R and D activities. Johnson, B.M.; Maulbetsch, 
J.S. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Apr 
1977. Contract EY-76-C-06-1830. 24p. (CONF-770516—13). Dep. 
NTIS, PC A02/MF AO1. 

From Conference on waste heat management and utilization; 
Miami Beach, FL, USA (9 May 1977). 

Portions of document are illegible. 

Projecting the use of dry cooling at steam-electric plants 
within the next twenty years is fraught with more than the usual 
amount of uncertainty associated with long-range predictions. Even- 
tually the industry’s cooling requirements may exceed the availabil- 
ity of cooling water and require the direct rejection of heat to the 
atmosphere. However, projecting the physical availability of water 
and the growth of power generating capacity in various regions is 
not sufficient to determine the use of dry cooling within a twenty- 
year time frame. The use will be largely determined by legislative 
decisions on the use of limited inland water resources and the 
accessibility of seawater for cooling in coastal areas. These legisla- 
tive decisions, in turn, will be influenced by the perceived impact of 
dry cooling upon the cost and conservation of energy. Research and 
development in progress is focused on reducing the total evaluated 
cost of dry cooling through reducing the capital cost and/or reduc- 
ing the cost of providing replacement energy and generating capabil- 
ity. The incentives, problems and research/development activities 
are reviewed to provide an overview of potential improvements in 
dry cooling and the impact they may have on future power plant 
construction. 


22594 (CONF-781213—5) Prediction of local effects of proposed 
cooling ponds. Hicks, B.B. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF AOl1. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

A Fog Excess Water (FEW) Index has been shown to pro- 
vide a good measure of the likelihood for steam fog to occur at 
specific cooling pond installations. The FEW Index is derived from 
the assumption that the surface boundary layer over a cooling pond 
will be strongly convective, and that highly efficient vertical trans- 
port mechanisms will result in a thorough mixing of air saturated at 
surface temperature with ambient air aloft. Available data support 
this assumption. An extension of this approach can be used to derive 
a simple indicator for use in predicting the formation of rime ice in 
the immediate downwind environs of a cooling pond. In this case, it 
is supposed that rime ice will be deposited whenever steam fog and 
sub-freezing surface temperatures are predicted. This provides a 
convenient method for interpreting pre-existing meteorological in- 
formation in order to assess possible icing effects while in the early 
design stages of the planning process. However, it remains necessary 
to derive accurate predictions of the cooling pond water surface 
temperature. Once a suitable and proven procedure for this purpose 
has been demonstrated, it is then a simple matter to employ the FEW 
Index in evaluations of the relative merits of alternative cooling 
pond designs, with the purpose of minimizing overall environmental 
impact. 


22595 (COO—4218-1) Conceptual design and cost evaluation of a 
high performance dry cooling system. Haberski, R.J.; Bentz, J.C. 
(Curtiss-Wright Corp., Wood-Ridge, NJ (USA)). 1 Mar 1978. Con- 
tract EN-77-C-02-4218. 144p. (CWC-WR—78-001). Dep. NTIS 
MF/A 01. 

Portions of document are illegible. 

The objectives of this program were to establish a conceptual 
and preliminary design of a forced draft dry cooling system using 
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high performance integral fin-tubes developed by Curtiss-Wright 
and to establish projected costs of this system for use in large electric 
power plants. These investigations are an extension of a previous 
study, which showed that significant performance and cost savings 
were potentially available with the use of these advanced technology 
integral fin-tube heat transfer elements when used in forced or 
induced draft dry cooling towers. An attempt is made to delineate 
and quantify these potential cost savings and to investigate further 
the installation factors associated with the use of these fin-tubes in a 
dry cooling system. The results obtained show significant economic 
advantages compared to results previously published for a conven- 
tional dry cooling system. These advantages are due to the higher 
heat transfer and lower pressure loss which occur with the use of the 
selected multi-port integral fin-tubes. 


22596 (EPRI-FP—953) Examination of specific aspects of cool- 
ing tower testing methodology. Final report. Wilber, K.R. (Environ- 
mental Systems Corp., Knoxville, TN (USA)). Dec 1978. 113p. Dep. 
NTIS, PC A06/MF AO1. 

Closed cycle evaporative cooling systems are widely used 
presently and are being considered at many future sites for condens- 
er cooling of steam electric power plants. Because these systems are 
intimately responsible for the efficiency of a power plant, it is 
important that they be properly specified, designed, constructed, and 
tested. Specific aspects of improved testing methodology including 
instrumentation and instrumentation deployment are discussed. In- 
cluded is an investigation into the accuracy of instruments common- 
ly used for determination of wet-bulb temperature. Additionally 
included is an examination of cooling tower capability calculations 
based on wet-bulb temperatures measured as the air enters the 
cooling tower versus at ground level upwind of the tower. The data 
show that calculations of capability may deviate from 0 to 10%, the 
differences being mainly attributed to consideration of recirculation 
of the exhausted cooling tower plume. To accommodate multiple- 
point inlet wet-bulb temperature measurements, a data acquisition 
system using platinum RTD’s as sensing elements was employed. 
Despite some problems with the system electronics, it proved to be 
an efficient means of acquiring the data. Another area of examination 
dealt with water flow rate determinations using non-reinforced and 
reinforced pitot tubes. Among other things, it was concluded that 
accurate determination of the coefficient of the pitot tube is required, 
since standard coefficients supplied by the pitot tube manufacturer 
may be in error. 


22597 (K/GD—1967) Single-cell cooling tower performance 
studies. Part I: the effect of reduced tip clearance on fan performance. 
Part II: the effect of reduced tip clearance on cooling tower perform- 
ance. Brock, W.R.; Woodard, J.S. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 1979. Contract W-7405-ENG-26. 56p. (CONF- 
790109—2). Dep. NTIS, PC A04/MF AOl. 

From Cooling tower institute annual meeting; Houston, TX, 
USA (22 Jan 1979). 

Union Carbide Corporation-Nuclear Division at the Oak 
Ridge Gaseous Diffusion Plant has been involved in cooling tower 
testing for some time. Most recent efforts have been directed toward 
evaluating the effects of reduced blade tip clearance on fan and 
tower performance. The paper consolidates these efforts which were 
originally documented in two separate reports. Data and results are 
presented which show that large improvements in fan efficiency 
(static and total), significant monetary savings, and substantial in- 
crease in tower performance can result from reducing the fan blade 
tip clearance on cooling towers. 


22598 (PNL—2745) Engineering and cost analysis of a dry cool- 
ing system augmented with a thermal storage pond. Drost, M.K.; 
Allemann, R.T. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Sep 1978. Contract EY-76-C-06-1830. 93p. Dep. NTIS, PC 
A05/MF AOl. 

An engineering and cost study of the capacitive thermal 
storage pond added to a state-of-the-art dry cooling system is de- 
scribed. The purpose of the study was to assess the potential for 
reducing the cost of all-dry cooling for thermal electric power plants 
using a dry cooling system that includes a thermal storage pond. 
Using the modified BNW-I computer code, the effect of varying 
significant design parameters was investigated. The parametric study 
included studying the effects of varying turbine type, pond size, 
replacement energy costing, capacity penalty methodology, pond 
location with respect to the dry cooling tower, design temperature, 
and site location (meteorology). Incremental power production costs 
for dry cooling (i.e., the portion of the cost of bus-bar electricity 
from the plant which is attributable to the cost of building and 
operating the heat rejection system) with a thermal storage pond 
system were determined for meteorologies of both Wyodak, Wyo- 
ming and Phoenix, Arizona. For Wyodak the incremental cost of 
dry cooling with a thermal storage pond was 2.81 mills/kWh as 
compared to 2.55 mills/kWh for a system without a thermal storage 
pond. For Phoenix the incremental cost of dry cooling with a 
thermal storage pond was 3.66 mills/kWh as compared to 4.31 mills/ 
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kWh for a system without a thermal storage pond. If the use of a 
modified conventional turbine with the dry-cooled system is stipulat- 
ed in order to stay with proven technology for large turbines, then 
results of this study show that in extremely hot climates the thermal 
storage pond can reduce the cost of dry cooling. If no cost penalty is 
assigned to high back pressure turbines and it can be used, then the 
thermal storage pond has no advantage in hot climates. However, 
collateral use of the pond for makeup or emergency cooling water 
storage may decreae the cost. (LCL) 


22599 Cooling tower with forced convection. Kelp, F. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,250,071/C/. 31 Mar 1977. 4p. (In German). 

Using air or magnetic cushions and linear motor drives, 
frictional losses as well as noise and wear are reduced, so that a 
blower of large mass can rotate economically and with high efficien- 
cy at the point where the cooling tower diameter is largest. This 
blower at the basis of the cooling tower consists of an endless blade 
row between two rotating ring elements of cooling tower diameter. 


22600 Numerical simulation of cooling tower drift eliminator 
performance. Chan, J.; Golay, M.W. (Massachusetts Inst. of Tech., 
Cambridge). pp 229-241 of Numerical/laboratory computer methods 
in fluid mechanics. Pouring, A.A.; Shah, V.L. (eds.). New York, 
NY; American Society of Mechanical Engineers (1976). 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

An analysis of the performance of standard industrial cooling 
tower drift eliminators using numerical simulation experiments have 
been performed. These simulations make use of the code SOLA (1) 
which calculates two-dimensional laminar flow in a drift eliminator 
geometry. This information is then used to obtain the eliminator 
collection efficiency by performing trajectory calculations for dro- 
plets of a given size by a fourth order Runge—Kutta numerical 
method. These calculations are performed for various types of 
eliminators including some commonly used industrial eliminators. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 22634 


22601 (DOE/NASA/2593—78/4) Effect of thermal barrier 
coatings on the performance of steam- and water-cooled gas turbine: 
steam turbine combined cycle systems. Nainiger, J.J. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Dec 1978. Contract EF-77-A-01-2593. 39p. 
(NASA-TM—79057). Dep. NTIS, PC A03/MF AO1. 

An analytical study was made of the performance of air-, 
steam-, and water-cooled gas-turbine/steam-turbine combined-cycle 
systems with and without thermal-barrier coatings. For steam cool- 
ing, thermal-barrier coatings permit an increase in the turbine inlet 
temperature from 1205°C to 1370°C, resulting in an efficiency 
improvement of 1.9 percentage points. The maximum specific power 
improvement with thermal barriers is 32.4% when the turbine inlet 
temperature is increased from 1425°C to 1675°C and the airfoil 
temperature is kept the same. For water cooling, the maximum 
efficiency improvement is 2.2 percentage points at a turbine inlet 
temperature of 1683°C and the maximum specific power improve- 
ment is 36.6% by increasing the turbine inlet temperature from 
1425°C to 1730°C and keeping the airfoil temperatures the same. 
These improvements are greater than that obtained with combined 
cycles using air-cooling at a turbine inlet temperature of 1205°C. 
The large temperature differences across the thermal barriers at 
these high temperatures, however, indicate that thermal stresses may 
present obstacles to the use of coatings at high turbine inlet tempera- 
tures. 


22602 (FE—1216-5) Assessment of technology for advanced 
power cycles. (National Research Council, Washington, DC (USA). 
Ad Hoc Panel on Advanced Power Cycles). 1977. Contract EX-76- 
C-01-1216. 168p. Dep. NTIS, PC A08/MF AO1. 

The objectives of this study were to evaluate advanced meth- 
ods for improving the efficiency of and decreasing the environmen- 
tal impact of producing electric power from coal. Using the conven- 
tional coal-burning steam cycles as a basis for comparison the 
following advanced methods were investigated: combined cycles 
using either gasified or directly burned coal; MHD; high-tempera- 
ture gas turbines; closed-cycle gas turbines; metal vapor topping 
cycles; compressed air power systems; and high-temperature fuel 
cells. These systems, were compared for energy efficiency, cost, 
materials requirements, research and development needs, and envi- 
ronmental impacts including pollution control technology require- 
ments. The research priorities for the various systems and their 
components were determined. It was concluded that combined 
open-cycle gas turbine and steam turbine power plants offer the best 
prospects for having their existing problems solved in the near future 
and continuing research may provide increased efficiency (above 
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50%) at acceptable cost for many years. On-site coal gasification 
plants and pressurized fluidized-bed combustion of coal for com- 
bined-cycle plants need further investigation. Molten carbonate fuel 
cells should be developed sufficiently to permit assessment of their 
economic prospects. Research on MHD should be continued to try 
to solve its materials problems and environmental acceptability. 
Coal-fired power plant components and systems adaptable to com- 
pressed-air storage in underground caverns should be developed. 
Research should concentrate on materials development for high 
temperature turbines and heat exchangers, on hot-gas cleanup sys- 
tems, and on reliable and economical low-Btu gasifier systems. 
(LCL) 


22603 (FE—1806-53) Development of high temperature turbine 
subsystem technology to a technology readiness status, phase II. 
Progress report, August 1978, Caruvana, A. (General Electric Co., 
Schenectady, NY (USA). Gas Turbine Div.). 10 Sep 1978. Contract 
EX-76-C-01-1806. 68p. Dep. NTIS, PC A04/MF AO1. 

Design of the closed loop cooling water system for the Hot 
Gas Path Development Test Stand (HGPDTS) is complete. Several 
changes have been made to the low pressure loop. A heat exchanger 
has been added in order to provide inlet water temperature control, 
and a back pressure control valve has been added to maintain 
pressure and to prevent discharge water from flashing to steam. A 
decision has been made to use MZC copper powder to form the first 
stage HGPDTS nozzle endwalls in order to eliminate some intricate 
machining steps in the fabrication process. A thermal analysis of the 
heat transfer monolithic nozzle trailing edge (Turbine Simulator 
Tests) was completed. Water cooling hole parameters have been 
selected. A specification for the low Btu coal gas combustor has 
been prepared. An analysis has been initiated to evaluate the poten- 
tial for meaningful simulation and measurement of turbulence in the 
Shock Tunnel Tests. Work on the Pilot Gas Clean Up System 
(PGCUS) continues. Preliminary design, flow analysis, and mechani- 
cal design of the cascade models to be used in the Aerodynamic 
Component Tests have been initiated. Instrumentation of test speci- 
mens for the Air Turbine Tests at GE Evendale is continuing. 
Startup/Shutdown requirements for the Turbine Water Cooling 
System in the Phase III Verification Test System are presented. The 
TRV flange to flange configuration/interface drawing has been 
upated. A finite element thermal and stress analysis of the combustor 
pilot zone liner has been completed. The maximum temperature 
calculated for the design condition is 1265°F and occurs in a region 
where stress is relatively low (27,000 psi). The status of the design 
and development of the turbine nozzle and buckets is discussed. 


22604 (MIT—2295T18-9) Combined cycle research program 
Quarterly technical progress report No. 9, 1 July—30 September 1978 
Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Oct 1978. Contract EX-76-C-01-2295. 41p. Dep. NTIS, PC 
A03/MF AOl1. 

Gas turbine—steam turbine combined cycle power plants, 
operating on coal or coal-derived fuels, are thought by many experts 
to be the most practical and efficient choice for next generation 
electric power production. The major benefits of this combined 
cycle system are the Dreyer attainment, at relatively low risk and 
development cost, of high efficiencies while maintaining pollutant 
emissions within environmental specifications. The industrial gas 
turbine is not without its development problems, however. Research 
is needed in turbine cooling, turbine materials corrosion, and fuel gas 
clean-up. While separate disciplines in themselves, they all closely 
interrelate in determining allowable turbine operating temperature 
and overall cycle performance. Essential work for the future devel- 
opment of combined cycle power plants is discussed. This three-year 
research program deals with critical problems related to combined 
cycles, i.e., turbine cooling with air and water, materials corrosion, 
and high-temperature fuel gas desulfurization. Research in these 
areas will provide data needed for turbine component design and 
thus serve as a necessary complement to the DOE High-temperature 
Turbine Technology Program. The effect will also provide corro- 
sion data for other metal and ceramic components and necessary 
information concerning high-temperature desulfurization, as well as 
providing accurate experimental data for input into, and verification 
of, the various computer simulator models under development. 


22605 Temperature stratified turbine compressors. Earnest, E.R.; 
Passinos, B. (to Hydragon Corp.). US Patent 4,133,171. 9 Jan 1979. 
Filed date 7 Mar 1977. 10p. 

A method and apparatus for improving the efficiency of a 
compressor of a gas turbine engine is disclosed. The inlet gas 
entering the compressor is stratified into two portions of different 
temperatures. The higher temperature gas is introduced adjacent the 
outer tipe of the compressor blades to reduce the relative Mach 
number of the flow at the area. 


22606 Combined cycle electric power generating system with 
improvement. McGann, R. (to Texaco Inc.). US Patent 4,133,567. 9 
Jan 1979. Filed date 11 May 1977. 8p. 
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A combined cycle electric power generating system which 
drives two electric power generators at a constant speed is disclosed. 
It employs a gas turbine to drive one of the generators and a steam 
turbine to drive the other. There is a combustor that supplies the gas 
to drive the gas turbine and there is an air compressor that feeds 
input air to mix with fuel into the combustor. The compressor is 
driven by the gas turbine. The exhaust from the gas turbine delivers 
heat to make steam for the steam turbine. And, there is means for 
throttling the inlet air to the compressor so that the whole system 
may be run at greatly reduced load without creating inefficient 
operation. 


22607 Reflections on the rentability of electric power generation 
in large power plants in consideration of binary-fluid processes. Buch, 
A. VGB Kraftwerkstech.; 58: No. 7, 474-478(Jul 1978). (In German). 

The investigation clearly shows that the binary-fluid process 
will gain in importance for electric power generation in large power 
plants in the future, as it (1) helps to reduce the heat losses to the 
environment, and (2) makes electric power generation more profit- 
able due to lower investment costs and a better specific heat con- 
sumption. Therefore, research in this field of power plant technol- 
ogy — to be promoted in order to be able to erect a prototype 
binary-fluid plant in the near future. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 22062 


COMPONENTS 


REFER ALSO TO CITATION(S) 22603, 22605, 23062, 23555, 
23667, 23774, 23917, 23941 


22608 (EPRI-NP—923) Steam turbine rotor reliability: task de- 
tails. Brown, S.D.; Clarke, G.A.; Cook, T.S. (Battelle Columbus 
Labs., OH (USA); Southwest Research Inst., San Antonio, TX 
(USA); Westinghouse Electric Corp., Pittsburgh, PA (USA). Re- 
search and Development Center; Westinghouse Electric Corp., 
ee PA (USA)). Nov 1978. 551p. Dep. NTIS, PC A24/MF 
AOl. 

The overall project objective is to establish and confirm by 
test the viability of a steam turbine rotor component lifetime predic- 
tion system that is based on finite element thermo-elastic stress 
analysis and fracture mechanics, and that uses details of field NDE 
inspection results as input to the calculations. The effort to date has 
been composed of four tasks contracts. These tasks are: lifetime 
prediction analysis system, nondestructive evaluation, destructive 
tests, and material mechanical properties measurements. The auto- 
mated Steam Turbine Rotor Analysis Program (STRAP) was devel- 
oped to facilitate the prediction of rotor lifetime given the duty cycle 
of the turbine and the results of ultrasonic examination from the 
rotor bore. STRAP consists in part of a preprocessor code that 
generates the boundary conditions and finite element mesh for 
transient and steady-state temperature and stress analysis employing 
the ANSYS general-purpose structural analysis code. A postproces- 
sor contains fracture toughness, stress-rupture, yield strength, and 
fatigue crack growth rate data for air-melted 1 Cr—Mo—V forg- 
ings, on the basis of which the local stress and temperature values 
are screened to determine the critical crack size, the initial crack size 
that could grow to critical size within a specified number of hours or 
cycles, and the minimum area fraction of defects that could link up 
to result in a significant crack. A boresonic data reduction code 
allows rapid sorting of indicated flaw sizes and locations to deter- 
mine the regions of greatest defect density. The four separate task 
reports that detail the project research since January 1976 are 
presented. Each report is self-contained, with its own summary, 
contents, and references, Also available is a project summary report, 
which presents highlights of the research results. 


22609 (EPRI-NP—923-SY) Reliability of steam turbine rotors. 
Wells, C.H. (Southwest Research Inst., San Antonio, TX (USA)). 
Oct 1978. 55p. Dep. NTIS, PC A04/MF AO1. 

An automated Steam Turbine Rotor Analysis Program 
(STRAP) has been developed to facilitate the prediction of rotor 
lifetime given the duty cycle of the turbine and the results of 
ultrasonic examination from the rotor bore. STRAP consists in part 
of a preprocessor code that generates the boundary conditions and 
finite-element mesh for transient and steady-state temperature and 
stress analyses employing the ANSYS general-purpose structural 
analysis code. A postprocessor contains fracture toughness, stress- 
rupture, yield strength and fatigue crack growth rate data for air- 
melted 1 Cr—Mo—V forgings, on the basis of which the local stress 
and temperature values are screened to determine the critical crack 
size, the initial crack size that could grow to critical size within a 
specified number of hours or cycles and the minimum area fraction 
of defects which could link up to result in a significant crack. A 
boresonic data reduction code allows rapid sorting of indicated flaw 
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sizes and locations to find the regions of greatest defect density. At 
this stage of development, STRAP contains several deficiencies, 
which are the targerts of the continuing RP502 effort. There are 
currently no means to assess the probability of temper embrittlement 
of an individual rotor short of determining the fracture appearance 
transition temperature, which has been found to be highly variable. 
No suitable crack growth algorithm has been developed for tempera- 
tures in the creep range, and an unequivocal interpretation of the 
TVA Gallatin rotor burst event in terms of measured mechanical 
properties is still being sought. Finally, the statistical correlation 
between ultrasonically-indicated defects and metallographically-de- 
termined sizes and spacings is inadequate, mainly because destructive 
sectioning of two retired rotors failed to reveal any flaws of structur- 
al significance. 


22610 (FE—2291-29) High Temperature Turbine Technology 
Program Phase II. Technology test and support studies. Technical 
progress report, January 1, 1978—March 31, 1978. (Curtiss-Wright 
Corp., Wood-Ridge, NJ (USA). Power Systems Div.). May 1978. 
Contract EX-76-C-01-2291. 110p. Dep. NTIS, PC A06/MF AOl. 

Work performed on the High Temperature Turbine Technol- 
ogy Program, Phase II technology test and support studies during 
the period from Jamuary 1, 1978 through March 31, 1978 is summa- 
rized. Objectives of the program elements as well as technical 
progress and problems during this second Phase II reporting period 
are presented. Planned progress during the next reporting period is 
also defined. The control systems for the LP Rig engine and the 
TSTR are explained and current status is defined. 


22611 (N—78-23447) The mechanical load on the transmission 
shaft turbine-alternator la sollecitazione meccanica sull’albero di tras- 
missione turbina-alternatore. Bruno, O.; Zini, G. (Pisa Univ. (Italy). 
Ist. de Elettrotecnica). 1977. 7p. (REPT—1610). NTIS PC A02/MF 
AOl. 

The problem posed by the torsional couple on the transmis- 
sion shaft turbine-alternator resulting from large disturbances in the 
electric power supply network was analyzed. The mechanical 
system was represented by two concentrated masses, resulting from 
the turbine and from the alternator inertia, coupled by a torsional 
spring. Two mathematical models are proposed: a nonlinear one of 
general validity and a linear one which permits the calculation, with 
excellent approximation, of the maximum torsional couple. The most 
critical cases in which the transmission shaft may operate are ana- 
lyzed. 


22612 (N—78-23448) Analysis of the mechanical oscillations in 
the transmission shaft turbine-alternator. Bruno, O.; Zini, G. (Pisa 
Univ. (Italy). Ist. de Elettrotecnica). 1977. 5p. (REPT—1611). NTIS 
PC A02/MF AOl. 

An electromechanical power system turbine-alternator was 
considered, consisting of n concentric rotating masses and of n-1l 
connecting torsional springs. The center of gravity was defined, and 
the movement of the various masses was decomposed into a rigid 
movement coinciding with the center of gravity and into an oscilla- 
tory movement around it. The polynomial giving the autovalues of 
the mechanical system was calculated and some properties charac- 
terizing the eigenfrequencies of the system were derived from it. 


22613 Thermodynamic process and latent heat engine. Czaja, J. 
US Patent 4,106,294. 15 Aug 1978. Filed date 2 Feb 1977. 16p. 

The invention involves thermodynamic processes, heat en- 
gines, and ways of making gaseous fluid jets by using primarily the 
latent heat of condensation for the energy required. A vapor such as 
water vapor is mixed with a gaseous fluid such as air, and the 
mixture is expanded in a nozzle sufficiently to condense a substantial 
portion of the vapor and transform the latent heat of the condensa- 
tion into kinetic energy of the gaseous fluid. The process can be used 
to form a gaseous fluid jet, which can be used to drive the turbine of 
a heat engine for either open-cycle or closed-cycle operation. Moist 
ambient wind can be used as the energy source for producing a jet 
that drives a wind turbine, or a boiler can be used to form saturated 
vapor mixed with the gaseous fluid and directed into the nozzle. For 
closed-cycle systems, the gaseous fluid exhausted from the turbine 
and the liquid from the condensation of the vapor are both recom- 
pressed, the liquid is revaporized, and the vapor and compressed 
gaseous fluid are recombined. The process is efficient enough so that 
electric energy from the turbine output can be used to heat a liquid 
supply for storing energy that is later reconverted to electricity, and 
operating pressures and temperatures are low enough so that a wide 
variety of energy sources become usable, including many that are 
impractical with present heat engines. 


22614 Gas turbines for electricity generation. Dark, V.J. (New 
Zealand Forest Service, Wellington); Turner, M.D.; MacDonald, S. 
N.Z. Eng.; 33: No. 7, 146-150(15 Jul 1978). 

Experience in New Zealand in using modified aero-derived 
gas turbines as compact power producing installations is described. 
Four natural gas-fueled units at the Stratford power station began 
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operation in 1976, 4 liquid-fuel units at Whirinaki became operational 
by Dec. 77, and 2 liquid-fueled units at Otahuhu came on line by 
Sept. 77. Details of site selection, equipment selection and installa- 
tion, auxiliary structures, cooling systems, control equipment, and 
noise abatement are discussed. (LCL) 


22615 Design of functional groups involved in a boiler feed pump 
failure, by means of a non-linear unit model. Dolezal, R.; Klug, M.; 
Plackmeyer, J. (Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Waerme- und Brennstofftechnik). VGB Kraftwerkstech.; 58: 
No. 7, 485-492(Jul 1978). (In German). 

The necessity of suitable co-ordinated actions for avoiding 
rapid temperature change and thereby related material stresses is 
evident from these considerations. The time intervals available 
should be sufficient for overcoming this kind of fault. The preceding 
results using as an example the failure of a feed pump indicate that 
overcoming this fault can be considerably eased if use is made of a 
correctly co-ordinated sequence of actions introduced by the func- 
tional group using both the reserve feed pump and also the firing 
equipment and the turbine. In this way the state of the system can be 
simulated at all the initial points, the identification of which is quite 
possible by means of a non-linear model of the unit. 


22616 Modern high-capacity turbogenerators. Barozzi, A.; 
Maccio, G. (Ansaldo, Genova, Italy). Elettrotecnica; 65: No. 5, 441- 
449(May i978). (In Italian). 

The most important aspects of the design of modern large 
turbogenerators are considered. Some design solutions to reduce 
shipment problems, rotor stresses, and maximum temperatures are 
described. 


22617 Coupling of units in conventional power stations from the 
viewpoint of heat engineering for maximum maneuverability. Jonas, 
K.; Kemnitz, R.; Berg, H. (Kombinat Kraftwerksanlagenbau Berlin, 
Ger). Energietechnik; 28: No. 4, 136-141(Apr 1978). (In German). 

Some elements of thermal engineering coupling of a condens- 
ing unit are discussed in detail from the point of view of maneuver- 
ability in order to stimulate further development. The following 
guidelines are formulated: the arrangement of units should be, as far 
as possible, in mutually independent functional groups; long systems 
with two-phase flows should be avoided; equipment of high vari- 
able-ioad-parameter gradients should be developed and used; cou- 
plings should be designed that allow possibly constant steam tem- 
perature conditions. 


22618 Interaction of steam generator and turbine in frequency 
output control. Perycz, S. (Politech Gdanska, Inst Okretowy, Pol). 
Energietechnik; 28: No. 4, 149-153(Apr 1978). (In German). 

The requirements with regard to the frequency output control 
of a steam turbine depend on the operating conditions of the electric 
network. The structure and the principles for the setting of output 
and pressure regulators of a unit ensuring the necessary control 
quality as well as maintainability and economic operation of the unit 
are discussed. 


22619 Investigation of the partial load behavior of a high-capacity 
steam turbine. Dudzisz, J.; Krzyzanowski, J.; Krupa, A.; Marcin- 
owski, S.; Weigle, B. (Inst fuer Stroemungsmasch der Pol, Akad). 
Energietechnik; 28: No. 4, 131-136(Apr 1978). (In German). 

Investigations of the flow in the end stage of a 200 MW 
condensing steam turbine under partial and full loads are reported. 
Strong break-away flows in the exhaust steam pipe may be explained 
by the low-volume flow-through rate Gv2 caused by the high 
condenser pressure. A declining turbine output causes a shift in 
spontaneous condensation towards the stage outlet and a reduction 
in the erosion damage of the rotor blades. 


22620 Changes in heat transfer in the combustion chambers of 
steam generators as a function of deposit formation on the gas side. 
Mikk, I. (Polytech Inst Tallinn, Lehrstahl fuer Waermeenerg, 
USSR). Energietechnik; 28: No. 4, 154-156(Apr 1978). (In German). 

Deposit formation on the gas side of steam generator heating 
surfaces is investigated. Heat resistance and radiation properties of 
the deposits have a considerable effect on the heat flux conditions. A 
simplified equation is proposed for the determination of the relation 
of dependence of the heat flux on these values. Measurements 
carried out by means of probes show a satisfactory agreement with 
the theoretically calculated values for heat flux fluctuations. 


22621 Working agent for steam turbines or part turbines of 
turbogenerators with greater density compared to steam. Heeren, H 
(to Maschinenfabrik Augsburg-Nuernberg (M.A.N.) A.G._ ). 
German(FRG) Patent 2,638,213/A/. 9 Mar 1978. 7p. (In German). 

Working fluids for steam turbines or part turbines of turbo- 
generators with greater density compared to steam are discussed. 
The fluids are characterized in that the azeotropic mixture is of 
water and methoxy propanol, the latter essentially consisting of 80 to 
95% | - methoxy propanol - (2) and 20 to 5% 2 - methoxy propanol - 
(1). 
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22622 Axial flux penetration into the stator end laminations in 
large turbogenerators. Timotin, Al.; Tugulea, A. (Inst Polytech de 
Bucarest, Rom). X. Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 
23: No. 1, 21-41(1978). (In French). 

The effects of magnetic reaction are estimated and a tech- 
nique for the calculation of slot-generated magnetic field is pro- 
posed. Theoretica: results are compared to those obtained with a 
model. 


22623 Additional eddy current and heating losses in the stator 
end teeth lamination in large synchronous machines. Radulet, R.; 
Tugulea, A.; Timotin, Al.; Fluerasu, C. (Inst Polytech de Bucarest, 
Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: No. 1, 43- 
57(1978). (In French). 

First, eddy current losses are calculated assuming that the 
axial induction harmonic distribution is known. Thermal constraints 
—— computed and the results compared to those obtained with a 
model. 


22624 Overview of ARPA/ERDA/Ford ceramic turbine pro- 
gram. McLean, A.F. (Ford Motor Co., Dearborn, MI). pp 1-33 of 
Ceramics for 1 9 performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The objectives and operating philosophy of this inter-disci- 
plinary materials/design/processing/testing R and D program are 
reviewed. An overview of progress to develop Ceramic Turbine 
Technology is presented in the form of historical highlights of some 
of the key technical innovations in both areas where development 
has continued and where development was not pursued. The high- 
lights will also reference the semi-annual reports on this program for 
those wishing more detail. 


22625 Brittle material design, high temperature gas turbine: sta- 
tionary turbine project summary. Bratton, R.J.; Miller, D.G. (Wes- 
tinghouse Research and Development Center, Pittsburgh, PA). pp 
689-730 of Ceramics for high performance applications. II. Burke, 
J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The Stationary Turbine Project, was concerned with devel- 
oping ceramic design and materials technology for large electric 
power-generating-combustion turbines. The principal objective 
chosen for the pean was the development of first-stage ceramic 
stator vanes with associated support hardware and a test demonstra- 
tion of design concepts and materials feasibility. The test goal was 
100 duty cycles of ing turbine operation at a vane hot spot 
temperature of 2500°F. Testing in a 30 MW test turbine was revised 
to testing in a static rig designed for full-size hardware. This revised 
objective was achieved with the result that the ceramic design 
concepts developed have proven feasible for large industrial gas 
turbines. This experience has shown, however, that much still re- 
mains to be accomplished before a state of technology readiness is 
reached. A description of the general development approach and 
iterative development procedures adopted for industrial turbine ce- 
ramic components is given and program highlights are presented in 
terms of the two major interacting program tasks. These are: materi- 
als technology consisting of material engineering properties, materi- 
als science and non-destructive evaluation (NDE); and component 
development consisting of design and analyses, fabrication, NDE, 
testing and failure analysis. A number of important conclusions have 
been drawn from this technology program. Most significant is that 
nothing has occurred to indicate that ceramics cannot be developed 
to work in industrial turbines for electrical power generation. 


22626 Thermal transient stress analysis of an industrial combus- 

tion turbine ceramic stator vane and correlation with test results. 

Booher, C.R. Jr. (Westinghouse Combustion Turbine Systems Div., 

Eddystone, PA). pp 731-781 of Ceramics for high performance 

ogg Il. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
ill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Testing of a prototype first-stage uncooled full-scale ceramic 
vane assembly and support structure for use in an industrial 30-MW 
combustion turbine was completed in March 1976 in a cascade static 
rig at vane peak temperatures of 2,670°F for 103 peaking duty 
transient thermal cycles. The critical vane assembly components 
consist of a unique three-piece vane made from Norton NC-132 H.P. 
SisNs which is insulated, cushioned, and supported in such a manner 
as to minimize transient thermal stresses. Sixteen vanes were tested 
to various cyclic conditions, including two emergency fuel-trip 
shutdown cycles. Four of the airfoils were furnace oxidized at 
2,500°F for 100 + h prior to rig testing in order to evaluate the 
effects of longer term oxidation. Three airfoil components of the 
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three-piece vane severely cracked due to transient thermal cycling. 
The ceramic end caps and insulator components as well as all other 
vane substructure and rig components performed successfully for the 
60 h of total testing which included 12 h at peak gas temperatures of 
2,550°F to 2,670°F. The center and most severely stressed airfoil 
component also survived the total test duration without incident. 
Results of a three-dimensional finite element heat transfer and stress 
analysis of this critically stressed airfoil component are presented. 
The steady state and transient thermal responses of the airfoil as 
predicted by the analytical model are in excellent agreement with 
the experimental response of the vane as measured by radiation 
pyrometers. The stress analysis prediction of the location and direc- 
tion is in agreement with the airfoil failures which occurred during 
the test. Finally, a normal distribution-probability of failure analysis, 
based on the calculated maximum principal tensile stresses for each 
of the gas-profile-thermal cycle cases using the uniaxial tensile 
strength of NC-132 H.P. SisN,, was performed in order to assess the 
reliability of the ceramic vane. 


22627 Progress on EPRI ceramic rotor blade program. Anders- 
son, C.A. (Westinghouse Research and Development Center, Pitts- 
burgh, PA); Bratton, R.J.; Sanday, S.C.; Cohn, A. pp 783-804 of 
Ceramics for high performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A three-component design has been advanced for a cooled 
alloy steel disk, superalloy intermediate pieces, and ceramic blades. 
The intermediate pieces are connected to the disk by conventional 
fir tree attachment, and the blades are attached to the intermediate 
pieces by one or two new root configurations, both of which employ 
compliant/lubricant layers to reduce localized contact stresses. An 
optimum compliant/lubricant layer was developed which consists of 
a Pt/moderate-density Feltmetal composite. Room-temperature spin 
tests were performed on root forms of a preliminary design which 
used commercial hot-pressed silicon nitride for the blade material 
and the Pt/Feltmetal composite. These tests confirmed the results of 
previous design analyses and demonstrated the effectiveness of the 
compliant layers. 


22628 Hot-pressed Si;N, developments. Bratton, R.J. (Westing- 
house Research and Development Center, Pittsburgh, PA); Anders- 
son, C.A.; Lange, F.F. pp 805-825 of Ceramics for high performance 
applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Significant developments that have been made at Westing- 
house over the past 5 1/2 years to understand and improve the high 
temperature properties of hot-pressed SisN, materials are summa- 
rized. In order to establish the upper useful temperature of SisN, in 
highly oxidizing atmospheres as found in combustion turbines, its 
intrinsic thermal stability is briefly reviewed. The role of secondary 
phases that profoundly alter intrinsic properties is discussed and 
related to experience with commercially available materials. A sys- 
tematic scientific study whose goal is to improve high temperature 
strength, creep and oxidation resistance of hot-pressed SisN, is then 
described. The importance of starting powder chemistry and the 
interrelation between phase equilibrium, microstructure and proper- 
ties are emphasized. 


22629 Application of ceramics to MERADCOM 10 kW gas 
turbine engine. Metcalfe, A.G.; Napier, J.C. (Solar Group of Interna- 
tional Harvester, San Diego, CA). pp 827-838 of Ceramics for high 
performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, RN. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The MERDACOM 10 kW gas turbine is a radial inflow 
engine and is typical of small engines where dust separators cannot 
be used. Erosion tests showed dense ceramics would reduce the 


erosive wear significantly. - and engine tests confirmed this in- 
e. 


crease in projected service life. At the same time, ceramic nozzles 
and shrouds were shown to reduce other types of nozzle degradation 
resulting from corrosion and overtemperature. The successful engine 
tests with ceramic nozzles have led to studies of wider rangin 
applications to pa a shrouds, combustors and rotors. The wor 
brings out the need for technology programs to run parallel with 
component development to ensure the most efficient progress. 


22630 Coal-fired steam generator with heating surfaces above the 

firing or combustion chamber. Kral, R. (to Kraftwerk Union Aktien- 

ap qu US Patent 4,063,534. 20 Dec 1977. Filed date 24 May 
. 4p. 

A coal-fired steam generator has tubes forming heating sur- 

faces that are suspended above a combustion chamber from support 

tubes that extend in a given direction and are mutually spaced apart, 
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transversely to the axes of the tubes forming the heating surfaces, a 
distance that is less than the mutual spacing of the support tubes in 
the direction of the axes of the tubes forming the heating surfaces. 
The support tubes located below the lowermost of the tubes forming 
the heating surfaces suspended therefrom are formed with an initial 
bend in a plane wherein the support tubes are mutually spaced apart 
by the lesser distance, and are provided with further bends forming 
auxiliary heating surfaces extending substantially perpendicularly to 
the given direction in which the support tubes extend. 


22631 Systems limited by static stability conditions and control 
quality of asynchronized synchronous generators, Ragozin, A.A.; Fili- 
chev, O.N. Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 3-8(May 1977). 
(In Russian). 

A comparison is made between systems limited by static 
stability conditions and the control quality of two types of machines: 
asynchronized synchronous and a synchronous machine with identi- 
cal parameters and circuit connections to the power system. 


22632 Substitution arrangement for a charged asynchronous gen- 
erator in the transition process of auto-excitation. Kitsis, S.I. Jzv. 
Vyssh. Uchebn. Zaved., Energ.; No. 5, 9-14(May 1977). (In Russian). 

A complex substitution circuit for a generator under load in a 
transition process of auto-excitation was constructed via an examina- 
tion of differential equations. Recommendations are made for con- 
structing a dynamic complex equivalent arrangement for any sym- 
metrical load which opens up broad possibilities for using a complex 
method for analyzing transition processes of autoexcitation of a 
loaded asynchronous generator. 


22633 Gas turbines: status and prospects. Bury St. Edmunds, 
England; Institution of Mechanical Engineers (1976). 164p. (CONF- 
jy Mechanical Engineering Publications, New York, NY 
27.00. 

From Symposium on gas turbines--status and prospects; 
London, UK (4 Feb 1976). 

Sixteen papers were presented at the conference. A separate 
abstract was prepared for each of 10 papers. The remaining 6 papers 
were not in scope for the data base. (LCL) 


22634 Some observations on the selection of gas turbine generat- 
ing plant. Spinks, L.J. (Preece, Cardew and Rider, Consulting Engi- 
neers, Brighton, England). pp 147-156 of Gas turbines: status and 
prospects. Bury St. Edmunds, England; Institution of Mechanical 
Engineers (1976). 

From Symposium on gas turbines--status and prospects; 
London, UK (4 Feb 1976). 

Observations are made concerning miscellaneous problems 
associated with the application of gas turbine plant for power 
generation in medium to large unit sizes. Attention is directed to 
problems relating to the continued rapid development to higher 
ratings and to operation and maintenance in developing countries 
and hostile environments. Future trends are noted. 


22635 Boiler controls: yesteray, today, and tomorrow. Dukelow, 
S.G. (Bailey Meter Co., Wickliffe, OH). pp 1-11 of Instrumentation 
in the power industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; 
Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Developments and economic reasons for various technologi- 
cal changes in boiler controls which have occurred over the past 50 
years are discussed. The future potential directions, such as micro- 
processor, DDC, and use of Modern Control Theory and the 
potential economic benefits which could result in changes to boiler 
control systems that come into use before the end of the next decade 
are described. 


22636 Computer control at Thunder Bay Generating Station. 
Hill, W.B. (Thunder Bay, Ontario, Canada). pp 13-19 of Instrumen- 
tation in the power industry. Volume 19. Watson, A. (ed.). Pitts- 
burgh, PA; Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

A dual control computer system will be installed at Thunder 
Bay GS Units 2 and 3 to perform all major process control functions 
on the boiler and turbine. The unit operator's control panels will be 
designed to utilize computer driven colour CRT’s in place of con- 
ventional panel instruments. 


22637 Major advancement in start-up systems for once-through 
boilers. Criswell, R.L.; Binstock, M.H.; Tinkham, R.C. pp 21-44 of 
Instrumentation in the power industry. Volume 19. Watson, A. (ed.). 
Pittsburgh, PA; Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

A unique integral system designed for Unit 1 of Gibson 
Station, Public Service Indiana, is described. The integral separator 
system makes it possible for a super-critical once-through unit to be 
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operated in a cycling mode, improves turbine temperature matching 
on startup, and saves dollars through quick reliable startups, plus the 
economics of supercritical once-through operation at higher loads. 
To assure successful operation of the process, an electronic boiler 
control system was carefully custom designed. A process simulator 
was constructed and the controls subjected to rigorous testing to 
verify the controls, expedite field installation and testing, and maxi- 
mize operator competency. All efforts resulted in cost savings in 
start-up expense and assured high availability and high efficiency 
would be obtained. 


22638 Control systems considerations in the selection 
of a computer-process interface system. Smith, J.R. (Westinghouse 
Electric Corp., Pittsburgh, ae 65-70 of Instrumentation in the 
power industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; 
Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

The selection of the interface stem uired between the 
digital computer and the process for direct digital control systems 
are discussed. Four different types of interface systems are discussed 
from the systems engineering viewpoint. A generalized description 
including the advantages and disadvantages of each system is pre- 
sented. Methods to separate the computer from the process for 
computer maintenance and techniques used to incorporate backup 
control for each of the four systems is covered. 


22639 Software system for control of power plant and 
its automatic design. Sato, Y. (Hitachi, Ltd., Hitachi, Japan); Nakano, 
Y.; Nigawara, S.; Matsumura, J. pp 71-80 of Instrumentation in the 
power industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; 
Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

A newly developed software system for computer control of 
power plants is discussed. The system enables automation of 
power plants and has sufficient flexibility to meet the modifications 
necessitated by advances in power plant performance and control 
technology. The software system is divided into subsystems depend- 
ing on plant control functions, so that needs for extension of the 
control scope and revision of control algorithms can be met with 
ease. An automatic software design system was also developed. This 
design system automatically selects and edits basic software units 
standardized for each control function to produce the software 
system which controls a plant when input data cards, filled in 
according to the required format, are fed into the computer. Both 
the new software system and the automatic software design system 
have been demonstrated to be effective in application to computer 
control of a practical thermal power plant. 


22640 New approach: centralized solid-state interlock control for 
balance-of-plant equipment. Sneck, C.J. (Bechtel Power Corp., Hous- 
ton, TX); Givens, E.S.; Chapman, R.G. pp 99-107 of Instrumentation 
in the power industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; 
Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Solid-state interlock control has the potential of being a cost 
effective means of reliably controlling belance-of-plant equipment. 
Conventional methods in the past have often imposed delays in 
schedules, incurred needless expense, resulted in maintenance diffi- 
culties, and then, frequently operated unsatisfactorily. Although it is 
difficult to make a quantitative evaluation of cost savi at this 
time, it is apparent to the authors that the Solid-State Interlock 
System advantages far outweight the potential disadvantaes associat- 
ed with "new way”. Various points are discussed that should be 
taken into account when a Solid-State Interlock pena is being 
evaluated. Observations are also presented which will assist interest- 
ed readers in reaching meaningful conclusions on the applicability of 
a centralized balance-of-plant Solid-State Interlock System. 


22641 Challenge at the peng | ms a fresh Py eee to power 
plant control system architecture. tenbach, R.P.; Remillard, P.A. 
(Riley Stoker Corp., Worcester, MA). pp 109-120 of Instrumentation 
in the power industry. Volume 19, Watson, A. (ed.). Pittsburgh, PA; 
Instrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

A feasible, and possibly controversial approach is presented 
to total control of a utility power plant by using today’s power 
industry and aerospace technology, utilizing microprocessors. The 
use of individual microprocessors for each control sub-loop and the 
application of the technique in one area; the control of the ball tube 
mill for coal pulverizing, are discussed. This discussion should 
challenge the industry to meet today’s utility needs by using today’s 
capabilities so as to achieve: greater unit efficiency; reduce mainte- 
nance costs; more extensive industry wide standardization of sys- 
tems; and lower installed costs. 
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22642 Aspects of tuning a boiler control system: a strategy for 

optimization. Morse, R.H. (Leeds and Northrup Co., North Wales, 

PA); Nishikawa, S.; Sato, M. pp 121-141 of Instrumentation in the 
wer industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; 
nstrument Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

The strategy employed to obtain optimum performance by 
tuning a boiler control system is examined. Development of this 
strategy requires an understanding of the dynamics of the process 
and an understanding of the design concepts of the control system. 
Since process response depends upon the interactions of many 
variable factors, optimum performance depends ultimately upon the 
calibration and tuning of the control system. The control engineer 
must rely on closed loop techniques, employing a method which 
clearly separates the effect of one adjustment from all of the others. 
The experience of tuning the coordinated controls on a 700 MW oil- 
fired, once through super-critical pressure generating unit is present- 
ed. The steps involved in the tuning are discussed and the overall 
performance results are presented. 


22643 Automatic control concept for large steam turbine-gener- 
ators. WEndl, H.B.; Engel, H.H. (Allis-Chalmers Power Systems, 
Inc., West Allis, WI). pp 143-151 of Instrumentation in the power 
industry. Volume 19. Watson, A. (ed.). Pittsburgh, PA; Instrument 
Society of America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Large steam turbine-generators require highly reliable elec- 
tronic control systems for all modes of operation, including supervi- 
sion of metal temperatures in critical parts of the turbine, an auto- 
matic start-up and shut-down system and an interface for a coordi- 
nated unit control system. Important information must be relayed to 
the operator in the control room in easily recognizable form. For 
maintenance and trouble shooting purposes, electronic control sys- 
tems must be accessible during operation and should be backed up 
by mechanical-hydraulic control systems. An electro-hydraulic tur- 
bine control system, a turbine stress evaluator, a superimposed 
automatic start-up system and the integration of this equipment into 
an automatic control system for turbine-generators in utility power 
plants are described. 


22644 Evaluation of instrumentation proposals for steam—elec- 
tric generating stations. Russell, R.A. (Black and Veatch, Kansas 
City, MO). pp 153-155 of Instrumentation in the power industry. 
Volume 19. Watson, A. (ed.). Pittsburgh, PA; Instrument Society of 
America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Effective economic evaluation of proposals for large control 
and instrumentation systems requires well prepared specifications 
and proposals. Economic comparisons normally require considera- 
tion of both capital and operating costs. The operating costs associat- 
ed with control and instrumentation systems cannot be determined 
with sufficient accuracy to permit their inclusion in an economic 
comparison. 


22645 Energy distribution and storage effects on controllability 
of the boiler-turbine process. Hicks, R.E.; Bethune, J.L. III. (Foxboro 
Co., MA). pp 161-168 of Instrumentation in the power industry. 
Volume 19. Watson, A. (ed.). Pittsburgh, PA; Instrument Society of 
America (1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Factors which affect the response capability of the boiler 
turbine unit and thus influence its controllability are examined. The 
concept of energy storage and distribution is addressed to illustrate 
how the ability or inability to manipulate these parameters can affect 
the quality of control. Trade-offs which may be considered between 
control tolerances and unit response are suggested. 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 22634, 22678, 23470, 23473, 
23687, 23698 


22646 District heating and cooling utilizing temperature differ- 
ences of local waters. Harrison, W.; Frigo, A.A.; Kartsounes, G.T.; 
Santini, D.J.; LaBelle, S.J.; Davis, F.H. Argonne, aL; Argonne 
National Laboratory (May 1977). vp. 

This report examines the feasibility of cooling and heating 
buildings of Chicago's South Loop New Town (SLNT) project by 
using cool Lake Michigan water and warm water from Common- 
wealth Edison Company's Fisk Generating Station. Three systems 
are considered for the heating/cooling requirements of the SLNT 
project: conventional, conventional with lake-water cooling, and 
modular heat-pump systems. Characteristics of the source waters 
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and institutional constraints to their use are also considered. The 
modular heat-pump system, using water-to-water heat pumps, is 
shown to be the most effective type of system for the SLNT project 
both from an economic and an energy-savings point of view. 6 refs. 


ECONOMICS 
REFER ALSO TO CITATION(S) 22607, 22943, 23527, 23538 


22647 (EPRI-EA—927) Costs and benefits of over/under capac- 
ity in electric power system planning. Final report, October 1978. 
Cazalet, E.G.; Clark, C.E.; Keelin, T.W. (Decision Focus, Inc., Palo 
Alto, CA (USA)). 1978. 170p. Dep. NTIS, PC A08/MF AOl1. 

Growing demand uncertainty, coupled with lengthening lead 
times for new construction, is making the process of generation 
expansion planning more difficult for the electric utility industry 
than ever before. A new approach to this problem is offered by 
providing a method and a working model to calculate the costs and 
benefits of alternative choices from the consumer's point of view. 
Most important, this study takes the effects of future demand uncer- 
tainty explicitly into account--a step that justifies the choice of 
higher planning reserve margins than would otherwise be the case. 
In addition to the effects of uncertainty, the study also stresses the 
costs of unserved demand, the benefits of flexibility, and the effects 
of obsolescence in making appropriate capacity planning decisions. 
Further research on consumer outage costs is recommended. And 
the value of this methodology as an integrated framework for 
discussion of capacity planning issues among utilities, researchers, 
and regulators is emphasized. 


22648 (LA-UR—79-18) Economies of scale, reliability and gen- 
eration capacity: the economics of small versus large electricity gener- 
ating units. Loose, V.W. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 14p. (CONF-790107—3). Dep. 
NTIS, PC A02/MF AO1. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

The type of analysis which should be conducted in the 
selection of the most economical electricity generation capacity 
expansion plan is discussed. Major points are that scale economies 
are probably no longer as substantial factor as they were once 
thought to be. At the same time, the system reliability impact of 
large generating units is a factor tending to offset any scale econo- 
mies that might remain. When these two elements were juxtaposed 
in a composite analysis it was concluded that the system reliability 
effects of the small unit plan more than offset the somewhat higher 
capital cost per installed kw. This conclusion was robust to rather 
substantial changes in capital cost, heat rate and discount rate, the 
three most important variables in the calculation. It seems clear that 
utilities should examine the full costs of a variety of different 
capacity expansion plans. 


22649 Update on rate reform and power demand control. pp 39- 
47 of Industrial and commerical power systems technical conference. 
New York, NY; Inst. of Electrical and Electronics Engineers (1978). 

From IEEE conference rec. ind. commer. power systems 
tech; Cincinnati, OH, USA (6 Jun 1978). 

The paper deals with the trends in power demand economics 
where computers will be playing an increasingly important part. 
Computers represent a very flexible method of controlling demand, 
since the software can be changed to match load or billing changes. 
The computer does not automatically drop loads from the power 
system; this is done by demand controllers or load shedding devices 
of various types. However, the computer does provide both a 
current visual and a permanent record of electrical usage and per- 
= practical decisions on where and how to achieve savings. 18 
refs. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 23532 


22650 (AED-CONF—78-155-048) Modern electric power supply 
systems with batteries for the protection of human life and technical 
equipment. Kiehne, H.A. (Varta Batterie A.G., Kelkheim (Germany, 
F.R.). Forschungs- und Entwicklungszentrum). 1978. 19p. (In 
German). (CONF-7804102—10). Dep. NTIS (US Sales Only), PC 
A02/MF AOi. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Portions of document are illegible. 

The state of the art of power supply systems and batteries, the 
principles and regulations affecting the demands made on emergency 
power from the battery side and the consumer side, the characteris- 
tics of lead and Ni—Cd-batteries, and the operational states of these 
batteries are discussed. 
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22651 Method and apparatus for the storage of energy in power 
plants. Thelen, F.; Weber, H. (to Deutsche Babcock Aktiengesells- 
chaft). US Patent 4,129,004. 12 Dec 1978. Priority date 9 Mar 1976, 
German, Federal Republic of (F.R. Germany). 4p. 

An arrangement is disclosed for the storage of energy in 
power plants to cover peak-load conditions. Hot water is heated in 
the feed water preheaters and is stored in a hot water storage tank. 
The tank is filled and emptied alternately, with a tank receiving cold 
water. The stored hot water is kept at feed water temperature, so 
that the temperature is uniform throughout the storage tank level. 
During peak load, the hot water is fed directly into the feed water 
line behind the high-pressure water preheaters. A steam cushion is 
maintained above the water surface in the hot-water storage tank to 
provide pressure and volume balance. The hot-water line leading to 
the hot-water storage tank, discharges into the feed water line 
behind the pressure feed water preheaters. A high-pressure feed 
pump is located behind this junction, and the hot-water storage tank 
is located underground in a cavern. The steam cushion and the hot 
water storage tank may be connected to one of the bleeder lines of 
the turbine. 


FUELS 
REFER ALSO TO CITATION(S) 21307, 21308 


22652 Coal conversion potential for New England. Bentley, 
G.K.; Davidson, S.C.; Hyde, N. Washington, DC; New England 
Congressional Caucus (1978). 100p. (NP—23518). New England 
Congressional Caucus, 53 D Street, S.E., Washington, DC 20003. 

Coal conversion in New England will reduce the region's oil 
dependency by 2 to 7 percent. Environmental cost factors and waste 
management problems work against more widespread conversion to 
coal. There are several developments which will enhance the pros- 
pects for near-term conversion to coal. The most important is to 
create conditions by which available, medium to low sulphur con- 
tent coal can be burned without the need of expensive desulphuriza- 
tion equipment. This will have effects in two ways: improvement of 
the economics for conversion, and elimination of the sludge waste 
problem. Air quality standards in some areas of New ENgland apply 
differently to the burning of oil and coal on an equalized Btu basis. 
For example, 1.5 percent sulphur coal is approximately equal to 2.2 
percent sulphur oil on a pounds per Btu basis, yet this coal cannot be 
burned at several plants while the corresponding oil can be burned 
according to site-specific variances. By applying the same sulphur 
standard on an energy basis an used for oil, it may be possible to 
burn coal without expensive desulphurization controls. Another 
possibility is to use advanced combustion systems which remove the 
oxides of sulphur and nitrogen as part of the burning process. Tax 
credit provisions in the proposed National Energy Act will be a step 
in this direction by encouraging the more rapid commercialization of 
fluidized bed combustion systems as a substitute for scrubber units 
for sulphur control. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 21260, 22602, 22692, 23426, 
23427, 24473, 24568, 24579, 24580, 24673, 24679, 24686 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 22594 


22653 (CONF-781109—14) Assessment of once through cooling 
water control technology. Paddock, R.A.; Ditmars, J.D. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 26p. 
Dep. NTIS, PC A03/MF AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The efficacy of the disposal of waste heat from electric power 
generation by means of once through cooling systems was examined 
in the context of the physical aspects of water quality standards and 
guidelines for thermal discharges. The ranges of water temperature 
standards and mixing zone requirements were determined for rivers, 
lakes, estuaries, and coastal waters. Various modes of once through 
cooling water disposal from each of four generic plants were exam- 
ined in terms of general characteristics of each of the receiving 
water types. The focus of the examination of the disposal modes, 
surface and submerged discharges, was the likelihood that a given 
disposal could be effected within the restrictions of the thermal 
standards for the given receiving water type. The results of proto- 
type measurements and of model studies of thermal plume behavior 
were employed to determine generalized and schematic behavior of 
surface and submerged discharges into the various types of receiving 
waters. General guidelines were produced that indicated, for a given 
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type of plant, for a given discharge mode, and for a given type of 
receiving water body, the opportunity for once through cooling 
water discharge within the given temperature and mixing zone 
requirements. Similar assessments have been made for all other 
combinations of plant, discharge, and receiving water types. While 
specific guidelines are provided for each receiving water type, the 
general conclusion reached is that submerged multiport diffusers 
provide the greatest opportunity to meet thermal standards in all 
environments. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 21162, 21163, 21235, 21238, 
21242, 21243, 21245, 21250, 21324, 21634, 22604, 23694, 24335 


22654 (BNL—50909) Laser-ash (LASH) particulate fragmenta- 
tion removal concept for coal-fired turbine power plants. Botts, T.E.; 
Powell, J.R. (Brookhaven National Lab., Upton, NY (USA)). Jan 
1978. Contract EY-76-C-02-0016. 30p. Dep. NTIS, PC A03/MF 
AOl. 

A novel method of high temperature particulate control for 
coal-fired gas turbines is to trap large coal-ash particulates (> 20 y) 
using conventional means and fragmenting remaining particulates, to 
sizes below that where unacceptable turbine erosion occurs (5 p), 
with pulsed CO, lasers. A 1000-MW(e) combined-cycle plant based 
on this concept is projected to operate at thermal efficiencies of 
about 40 percent. This plant needs 1.6 percent of its gross electrical 
output to drive the laser system. All technology employed is within 
the present-day state of the art, making this an attractive method for 
efficient electrical generation with coal. The laser-ash fragmentation 
system for the conceptual plant has been costed at 33 million dollars. 
Conventional low temperature emission control may be used on the 
low pressure outlet from the turbine. 


22655 (EPRI-FP—627) Lime/limestone scrubber operation and 
control study. Final report. Jones, D.G.; Slack, A.V.; Campbell, K.S. 
(Southern California Edison Co., Rosemead (USA)). Oct 1978. 244p. 
Dep. NTIS, PC Al1/MF AO1. 

This study describes the major components of lime and lime- 
stone scrubbers and utility industry experience obtained with scrub- 
ber control systems. Flue gas flow control, reagent feedrate control, 
and control of water balance and slurry solids content are described. 
In addition, control problems experienced during startup and shut- 
down are presented, as well as techniques for supplementing auto- 
matic control with manual surveillance procedures. The study is 
based on a detailed evaluation of six full-scale scrubbing facilities at 
utility sites in the eastern and western United States. It is concluded 
that control problems can be severely Mager by scale formation 
inside scrubbing equipment and especially on control sensors. Engi- 
neering know-how developed was used to resolve most of the 
control problems observed in existing full-scale scrubbing systems 
and is currently being used in designing scrubbing systems. It is 
anticipated that scrubbing systems operating in the mid-1980s will 
operate with a higher degree of reliability. The major conclusion of 
this study is that poor scrubber reliability often can be attributed to a 
spiraling sequence of events: scale formation leads to sensor malfunc- 
tion, which results in instabilities in the chemistry control, which 
lead to scale formation, which is followed by further sensor malfunc- 
tion, and so on. Engineering know-how presently exists to solve 
many of the control problems that are being experienced in operat- 
ing scrubbers. However, most of the scrubber systems studied were 
designed in the early 1970s, when such know-how had not yet been 
developed and/or applied. The major problem is not what param- 
eters to measure or how to measure a specific control parameter, but 
whether a continuous and reliable sample is being drawn from the 
scrubber for measurement and whether the sensors are supplying 
accurate signals to the control instrumentation. 


22656 (EPRI-FP—910) Flue gas conditioning for enhanced pre- 
cipitation of difficult ashes. Final report. Bickelhaupt, R.E.; Dis- 
mukes, E.B.; Spafford, R.B. (Southern Research Inst., Birmingham, 
AL (USA)). Oct 1978. 99p. Dep. NTIS, PC A0S/MF A011. 

A review of the available prior investigations indicates that 
the effectiveness of ammonia and triethylamine as conditioning 
agents used to improve the performance of electrostatic precipitators 
has been inconclusive. When successful conditioning has occurred, it 
sometimes has ben impossible to determine the process by which the 
conditioning agent affected the performance. The objective of this 
research was to examine the ability of these two conditioning agents 
with respect to the attenuation of resistivity and the suppression of 
back corona. Conventional resistivity determinations were made 
using simulated flue gas environments containing the subject agents. 
A second approach utilized a wire-guarded plate apparatus for the 
determination of voltage-current relationships. With regard to the 
effect these conditioning agents have on the electrical characteristics 
of a precipitator, the laboratory data suggest only an attenuation of 
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resistivity. A mechanism by which these agents enhance conduction 
is hypothesized. The usefulness of triethylamine and particularly 
ammonia is severely limited by temperature and ash composition. 
The effectiveness of both agents is also influenced by the sulfur 
oxides present. The voltage-current data suffered from several ex- 
perimental difficulties. In general the data support the observation 
that these agents are capable of reducing resistivity under certain 
limiting conditions. Experimental problems prevented the observa- 
tion of space charge effects related to ammonia injection that have 
been identified during field testing performed by one of the authors 
and reported elsewhere. 


22657. (MLM—2514, pp 60-68) Stack sampling for **Rn and 
particulates at a coal-fired power plant. Soinski, A.J.; Gendron, J. 


(LFE Corp., Environmental Analysis Labs., Richmond, CA). 12 Feb 
1979. 


In Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal. 

Particulate and gaseous emissions from Unit 2 of the George 
Neal Power Plant, Sioux City, Iowa, were sampled during late 
October 1976. Particulate matter, which was collected on tared glass 
fiber filters, will be analyzed for naturally-occurring radionuclides 
by Mound Laboratory. The ***Rn content of the gaseous emissions 
was determined in the field by LFE Environmental personnel. The 
sampling and analysis is a step in a program conducted by Mound 
Laboratory to quantify radionuclide releases from electrical generat- 
ing plants burning western coal. The sample collection and radon 
counting techniques are described briefly, and results and discussions 
are presented. Conclusions and recommendations are given. 


22658 (PB—281099) Controlling SO. emissions from coal-fired 
steam-electric generators: solid waste impact. Volume I. Executive 
summary. Final task report April—December 1977. Leo, P.P.; Ros- 
soff, J. (Aerospace Corp., Los Angeles, CA (USA)). Mar 1978. 
Contract EPA-68-01-3528. 58p. (ATR—78(7550-06)-1(Vol.1)). NTIS 
PC A04/MF AOl1. 

The study assesses the technological, economic, and environ- 
mental impacts, projected to 1998, of the increased solid wastes 
resulting from the application of various more-stringent controls as 
well as of the current New Source Performance Standards (NSPS) 
for SO2 emissions from coal-fired steam-electric generators. The 
study supports a review of the NSPS, by EPA's Office of Air 
Quality Planning and Standards, that defines a number of control 
strategies (e.g., increased scrubbing efficiency and coal washing) for 
achieving several levels of SO2 emission control, with emphasis on 
levels more stringent than the current NSPS. The study considers 
three alternative strategies (1.2 and 0.5 lb SO2/million Btu, and 90% 
SO2 removal), three plant sizes (1000, 500, and 25 MW), and five 
flue gas desulfurization (FGD) systems (lime, limestone, double 
alkali, magnesium oxide, and Wellman Lord). Typical eastern and 
western coals, as well as coal washing, are included. The study 
groundrules include: (1) the nationwide survey to be 1978-1998; (3) 

new-plant-installed capacities during that interval (FPC projection); 
(3) 1980 as the effective date for the more stringent standards; and 
(4) western coal burned during the 1980-1998 period to be 45% of 
the total burned nationwide (variations in the western coal percent- 
age were also evaluated). 


22659 (PB—281100) Controlling SO. emissions from coal-fired 
steam-electric generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April—December 1977. Leo, P.P.; Ros- 
soff, J. (Aerospace Corp., Los Angeles, CA (USA)). Mar 1978. 
Contract EPA-68-01-3528. 235p. (ATR—78(7550-06)-1(Vol.2)). 
NTIS PC Al1/MF AOI. 

Contents: Summary--(Quantification of solid wastes, Charac- 
terization of untreated wastes, Potential environmental impact, 
Waste disposal, Utilization, Economics); Quantification of solid 
wastes--(Basis for the study, Implications of current and stricter 
NSPS emissions regulations on SO2 removal, Implications of NSPS 
regulations on quantities of waste produced, Effect of plant size on 
quantities of waste produced, Effects of the scrubbing process on 
quantities of waste produced, Effects of coal sulfur on quantities of 
waste produced, Effects of coal washing on quantities of waste 
produced, Nationwide effects); Characterization of flue gas desulfur- 
ization wastes--(Effects of control system process, Chemical charac- 
teristics, Physical characteristics, and Potential environmental im- 
pacts); Assessment of waste disposal and utilization technology-- 
(environmental impacts of disposal processes and practices, econom- 
ic evaluation of disposal processes and practices). 


22660 (PB—281104) Survey of flue gas desulfurization systems: 
Cholla Station, Arizona Public Service Co. Final subtask report Janu- 
ary—June 1977. Laseke, B.A. Jr. (PEDCO-Environmental, Inc., 
Cincinnati, OH (USA)). Mar 1978. Contract EPA-68-01-4147. 75p. 
NTIS PC A04/MF AOl. 

Results of a second survey of the flue gas desulfurization 
(FGD) system on Unit 1 of Arizona Public Service Co.'s Cholla 
Station are given. The FGD system, commercially available in 
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December 1973, uses a limestone slurry in two parallel scrubbing 
modules to control SO2 and fly ash from the combustion of low 
sulfur western coal. (The two-module FGD system is described.) 
The system’s total SO. removal efficiency is 58.5% (92% for the SO2 
removal module). Either or both modules can be bypassed. The flue 
gas cleaning wastes are disposed of in an on-site unlined fly ash 
pond. No water is recycled from the pond to the FGD system. 
Following a number of modifications of the FGD system by the 
system supplier and the utility, the system has exhibited a high 
degree of mechanical reliability while meeting required SO. and 
particulate emission control levels. 


22661 (PB—281105) Survey of flue gas desulfurization systems: 
Will County Station, Commonwealth Edison Co. Final subtask report 
January—June 1977, Laseke, B.A. Jr. (PEDCO-Environmental, 
Inc., Cincinnati, OH (USA)). Mar 1978. Contract EPA-68-01-4147. 
73p. NTIS PC A04/MF AOl. 

Results of a second survey of the flue gas desulfurization 
(FGD) system on Unit 1 of Commonwealth Edison Co.'s Will 
County Station are given. The FGD system, started up in February 
1972, uses a limestone slurry in two parallel scrubbing trains. Each 
train includes a venturi scrubber, sump, and two-stage sieve tray 
absorber for the control of fly ash and SO2. The flue gas cleaning 
wastes are stabilized with lime and collected fly ash and hauled away 
to an off-site disposal area. The FGD system operated as an SO:- 
removal unit from February 1972 to July 1977, treating flue gas from 
the combustion of low sulfur western coal, high sulfur Illinois coal, 
and blends of both. Experimental SO2-removal operations were 
concluded in July 1977. The scrubbing system remains in service 
removing fly ash from low sulfur western coal flue gas. Some SO: is 
removed from the flue gas during particulate-removal operations 
because of the alkalinity of the collected fly ash and the limestone 
additive used for pH control of the scrubbing solution. 


22662 (PB—281106) Survey of flue gas desulfurization systems: 
St. Clair Station, Detroit Edison Co. Final subtask report January— 
June 1977. Laseke, B.A. Jr. (PEDCO-Environmental, Inc., Cincin- 
nati, OH (USA)). Mar 1978. Contract EPA-68-01-4147. 67p. NTIS 
PC A04/MF AO1. 

results of a survey of the flue gas desulfurization (FGD) 
system retrofitted on Unit 6 of Detroit Edison Co.’s St. Clair Station 
are given. The experimental FGD system, which operated through a 
2-month (October 1976-January 1977) demonstration program, uti- 
lized a limestone slurry to remove SO2 in two parallel scrubbing 
trains. Each train included a radial-flow venturi scrubber and a high- 
velocity countercurrent spray tower absorber to control fly ash and 
SO2. Flue gas cleaning wastes were discharged from a reaction tank 
to an on-site clay-lined settling pond. Clear water was recycled from 
the pond to the FGD system for further use. The FGD system was 
designed to remove SO: and fly ash from high sulfur eastern coal. 
Actual operation was on low sulfur western coal. Following the 
demonstration, the FGD system was shut down and modified for 
resumption of particulate scrubbing on low sulfur western coal in the 
fall of 1977. Some SO: is removed from the flue gas during particu- 
late removal because of the alkalinity of the collected fly ash and the 
limestone additive used for pH control of the scrubbing solution. 


22663 (PB—281107) Survey of flue gas desulfurization systems: 
La Cygne Station, Kansas City Power and Light Co. Final subtask 
report January—June 1977. Laseke, B.A. Jr. (PEDCO-Environmen- 
tal, Inc., Cincinnati, OH (USA)). Mar 1978. Contract EPA-68-01- 
4147. 77p. NTIS PC A05/MF AOI. 

Results of a second survey of the flue gas desulfurization 
(FGD) system on Unit 1 of Kansas City Power and Light Co.'s La 
Cygne Station are given. The FGD system, first started up in 
February 1973 and commercially available in June 1973, uses a 
limestone slurry in eight scrubbing modules to control fly ash and 
SO, from the combustion of high sulfur subbituminous coal. Each 
module includes a venturi scrubber, sump, and two-stage sieve tray 
absorber. All the flue gas is treated: it cannot bypass the scrubbing 
modules. Facilities for limestone grinding and storage and final 
disposal of the flue gas cleaning wastes are on the plant grounds. 
Clear water is recycled from the pond to the FGD system for 
additional use. SO: and particulate removal efficiency measurements 
indicate that the design values of 80 and 98.75%, respectively, have 
been met or exceeded. 


22664 (PB—281271) Particulate and sulfur dioxide emission con- 
trol costs for large coal-fired boilers. Final report. Gibbs, L.L.; 
Rorste, D.S.; Shah, Y.M. (PEDCO-Environmental, Inc., Cincinnati, 
OH (USA)). Feb 1978. Contract EPA-68-02-2535. 168p. NTIS PC 
A08/MF AOl1. 

Cost cases developed include five processes, i.e., lime, lime- 
stone, mag-ox, double alkali, and Wellman-Lord; five plant sizes 
from 25 to 1000 MW; three SO, control levels, current, 90% 
efficiency, 0.5 Ibs SO:/million Btu; three particulate levels, current 
(43 ng/j), 22 ng/j, and 13 ng/j; and coals of varying sulfur, heating 
value, and ash content. Averaging times, redundancy, sludge dispos- 
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al, and energy penalties were also studied. (Portions of this docu- 
ment are not fully legible) 


22665 (PB—281530) Executive summary for full-scale dual- 
alkali demonstration at Louisville Gas and Electric Co. Preliminary 
design and cost estimate. Executive summary October 1976—Decem- 
ber 1977. VanNess, R.P.; Somers, R.C.; Frank, T.; Lysaght, J.M.; 
Jashnani, I.L. (Louisville Gas and Electric Co., KY (USA); Little 
(Arthur D.), Inc., Cambridge, MA (USA); Combustion Equipment 
Associates, Inc., New York (USA)). Jan 1978. Contract EPA-68-02- 
2189. 33p. NTIS PC A03/MF AOl. 

The executive summary for the preliminary design of the 
dual-alkali system, designed by Combustion Equipment Associates, 
Inc./Arthur D. Little, Inc. and being installed to control SO? emis- 
sions from Louisville Gas and Electric Company’s Cane Run Unit 
No. 6 boiler is presented. The project consists of four phases: (1) p 
preliminary design and cost estimates; (2) engineering design, con- 
struction, and mechanical testing; (3) startup and performance test- 
ing; and (4) 1 year operation and testing. Developed as part of Phase 
I, the executive summary presents salient facts and conclusions from 
the Phase I report for use by upper management and the general 
public. 


22666 Process for removing SO. and NO/sub x/ from gases. 
Barnes, H.L.; Shapiro, E. (to Pittsburgh Environmental and Energy 
Systems, Inc.). US Patent 4,130,628. 19 Dec 1978. Filed date 22 Aug 
1977. 6p. 

A method is disclosed for scrubbing SO2 and NO/sub x/ 
containing gases with iron sulfide. The reaction proceeds only to the 
formation of FeS2 and FeSO, without significant formation of sulfur 
or iron oxide. The reaction products are subsequently regenerated to 
FeS by heating and can be recycled for further scrubbing operations; 
elemental sulfur is recovered as a by-product. 


22667 Process for the production of carbon disulfide from sulfur 
dioxide removed from a flue gas. Kittrell, J.R.; Quinlan, C.W. (to 
New England Power Co.). US Patent 4,122,156. 24 Oct 1978. Filed 
date 12 Aug 1977. 8p. 

A process for the recovery of carbon disulfide from a flue gas 
is disclosed. A stream of sulfur dioxide is removed from a flue gas 
and introduced into a first reduction reactor containing a chromium- 
promoted iron oxide catalyst where the sulfur dioxide is reduced to 
carbony] sulfide. The carbony] sulfide is introduced into a second 
reduction reactor which contains an active alumina catalyst. The 
carbonyl sulfide decomposes to carbon disulfide which is recovered. 


22668 Process for purifying flue gases. Kneissl, H.; Uebbing, A. 
(to Saarbergwerke A.G.). US Patent 4,121,541. 24 Oct 1978. Priority 
date 27 Mar 1976, German, Federal Republic of (F.R. Germany). 4p. 

A process is provided for removing pollutants from flue gases 
generated in a steam generating power plant. The flue gases are 
partially cooled and directly contacted with a portion of the cooling 
water of a circulating cooling water system used to remove waste 
heat of the generated steam in a waste heat condenser. The pollut- 
ants are thereby washed out of the flue gases into the cooling water 
and thereafter removed from the cooling water. The heat exchange 
of the cooling water and the flue gases can take place in a cooling 
tower, wherein ambient cooling air is drawn in to cool the circulat- 
ing cooling water. The flue gases can also be further cooled prior to 
the direct washing thereof by indirect heat exchange in the cooling 
tower with said upwardly moving cooling air and washed flue gases. 


22669 Sulfur dioxide removal process. Nicholson, N.E. (to Davy 
Powergas Inc.). US Patent 4,122,148. 24 Oct 1978. Filed date 20 Apr 
1976. 20p. 

Sodium thiosulfate is purged from a sulfur dioxide removal 
system involving contact of a sulfur dioxide-containing gas with a 
solution containing sodium sulfite to absorb sulfur dioxide from the 
gas. A portion of the liquid from a desorption zone containing a 
minor amount of sodium thiosulfate and a relatively large amount of 
sodium bisulfite, is treated to reduce the amount of water in the 
medium so that solids are precipitated from the liquid phase. The 
insolubles containing sodium sulfites are removed from the liquid. 
The liquid separated from the solids can be discarded and thereby 
purge thiosulfate more selectively with respect to other sodium salts. 
Also, the sodium values of the sodium thiosulfate-containing purge 
liquid can be recovered in active form by chemical reduction, and, 
preferably, carbonation. A sodium sulfate purge material from the 
absorption—desorption system can also be subjected to the chemical 
reduction system for further recovery of active sodium values. 


22670 Process for removing SO. from effluent gases and for 
removing heat stable salts from systems in which they accumulate. 
Dunnery, D.A.; Sokolik, J.E. Jr.; Atwood, G.R.; Kosseim, A.J.M. 
(to Union Carbide Corp.). US Patent 4,122,149. 24 Oct 1978. Filed 
date 25 Mar 1977. 20p. 

An improvement is disclosed in processes for the selective 
removal of sulfur dioxide with respect to carbon dioxide from a gas 
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mixture containing same wherein the gas mixture is contacted with 
an aqueous absorbent solution, such as an alkanolamine, an alkali 
metal or ammonium hydroxide, or sulfites thereof, to remove sulfur 
dioxide from the gas mixture and form a SO2-rich aqueous absorbent 
solution which is moved to a stripping zone where sulfur dioxide is 
driven off to form a SO2-depleted aqueous absorbent solution which 
is recycled and re-contacted with the gas mixture, the improvement 
comprising removing sulfur oxyanions of heat stable salts which 
accumulate in the aqueous absorbent solution by contacting it with 
an anion exchange resin having bisulfite anions displaceable by the 
heat stable sulfur oxyanions whereby the bisulfite anions of the resin 
are replaced by the heat stable divalent sulfur oxyanions which are 
thus taken out of the solution. The anion exchange resin preferably is 
a weak base anion exchange resin which can be regenerated by 
contacting it with aqueous ammonium hydroxide to replace the heat 
stable sulfur oxyanions on said resin with hydroxyl anions and 
thereafter contacting the resin with aqueous-sulfur dioxide to replace 
the hydroxyl anions with bisulfite anions. 


22671 Process for eliminating diluted sulfur oxides in combustion 
exhaust gases. Hori, S.; Inoue, T.; Yamamoto, S.; Tatara, K.; Ki- 
tagawa, M.; Watanabe, M.; Okada, Y.; Negishi, N. (to Kogyo 
Kaihatsu Kenkyusho). US Patent 4,122,150. 24 Oct 1978. Filed date 
27 Oct 1969. 10p. 

A process is disclosed for eliminating sulfur oxides from 
combustion exhaust gases, comprising the steps of dividing the 
combustion exhaust gases into a first stream and a second stream, 
and passing the first stream through a first activated carbon bed 
which was previously washed with water, thereby drying the acti- 
vated carbon, cooling the first stream, and removing a substantial 
portion of sulfur oxides from the first stream by adsorption. The 
treated first stream is mixed with the second stream and together 
passed through a second activated carbon bed which was previously 
dried, thereby removing sulfur oxides by dry adsorption. A third 
activated carbon bed which was previously used in the dry adsorp- 
tion step is washed with water, removing the previously adsorbed 
sulfur oxides therefrom. Each of the first, second, and third activated 
carbon beds are cyclically treated by the drying, dry adsorption and 
washing steps. 


22672 Apparatus and method for removal of pollutants from flue 
gas. Cold, D.M.; Bean, L.A. US Patent 4,110,088. 29 Aug 1978. 
Filed date 18 Jun 1976. 8p. 

The apparatus and method described herein comprises a 
sequence and arrangement of equipment and the method of oper- 
ation thereof for the removal of water soluble pollutants and particu- 
jate matter from flue gases, such as those emanating from inciner- 
ators, furnaces, electric power generating stacks, etc. The apparatus 
comprises a prequench chamber leading the exhaust gas from a stack 
into a spray chamber operating under a negative pressure of 3 to 4 
inches of water as induced by a fan or pump at the exit end of the 
spray chamber with the said fan inducing a positive pressure of 3 to 
4 inches of water into the conduit leading the gases from the spray 
chamber to a cyclone separator in which most of the water entrained 
in the gas at that point together with wetted particulate matter is 
removed, following which the gas is fed to the bottom of a partially 
packed tower whereby impinging contact of the gas with the pack- 
ing removes final traces of particulate matter, and then the gas is 
passed into a demister in which the gas impinges on a series of plates 
or surfaces arranged at various angles for removal of final traces of 
water droplets. The gas exiting from the demister is passed into a fan 
or pump which gives the gas at the exit of the pump a positive 
pressure of 6 to 8 inches of water to force the gas through a venturi 
which feeds into a stack partially open at the bottom to allow for 
suction of air into admixture with the exit gas thereby further 
cooling the gasand simultaneously dehumidifying the gas so that it 
exits from the top of the stack as an invisible, clean gas. 


22673 Sulfur dioxide removal by absorption and fractionation. 
Nolley, J.P. Jr. (to UOP Inc.). US Patent 4,110,087. 29 Aug 1978. 
Filed date 12 Sep 1977. 14p. 

Anhydrous liquid sulfur dioxide is recovered from environ- 
mentally unsuitable vapor or liquid streams comprising water, sulfur 
dioxide and carbon dioxide. The vapor streams are fed into an 
absorption zone and contacted with a lean liquid water stream. A 
resulting sulfur dioxide rich water stream is passed into a first 
fractionation column utilized in part as the stripper column which 
produces the lean water stream. A sidecut stream removed above the 
feed point is passed into a second fractionation column, and the 
overhead vapor of the first column is subjected to two stages of 
partial condensation to aid carbon dioxide rejection. Anhydrous 
sulfur dioxide is removed as a liquid sidecut of the second column, 
and the net overhead vapor of the second column is preferably 
passed into the overhead system of the first column after a partial 
condensation. 
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22674 Method for removal of SO, from gases. Chlanda, F.P.; 
Nagasubramanian, K.; Liu, K.J. (to Allied Chemical Corp.). US 
Patent 4,107,015. 15 Aug 1978. Filed date 18 Jul 1977. 14p. 

Removal of sulfur dioxide from an aqueous solution contain- 
ing the same is effected by subjecting the solution to electrodialytic 
water splitting. In particular SO. is removed from dilute gas streams 
by means of alkaline solution scrubbing, regeneration of the scrub- 
bing solution and liberation of concentrated SO. by means of a 
membrane water splitter. Waste sulfate produced in the process may 
be converted to sulfuric acid in a separate membrane water splitter 
or otherwise processed by conventional means. 


22675 Process for removing nitrogen oxides using ammonia as a 
reductant and sulfated metallic catalysts. Mori, T.; Takeuchi, M.; 
Hitomi, O.; Uno, S.; Imahashi, J.; Nakajima, F. (to Hitachi, Ltd.). US 
Patent 4,107,272. 15 Aug 1978. Priority date 21 May 1973, Japan. 
12p. 

Nitrogen oxides are removed from flue gas evolving from 
stationary sources and containing the nitrogen oxides through reduc- 
tion of nitrogen oxides to nitrogen by passing the flue gas over a 
catalyst of metal compounds containing oxysulfur compounds in the 
presence of an ammonia gas. 


22676 Environmental protection in power plants. Vetter, H. En- 
ergiewirtsch. Tagesfragen; 28: No. 8, 500-504(Aug 1978). (In German). 

The immense technical advances in power plant engineering 
have made it possible to build new plants which have a much lower 
pollution rate, as is shown by the Neurath power plant which has 
been built far from the town and put into operation in 1972-1975. An 
evaluation of airplane measurements of the Neurath power plant 
plumes has shown that particle and SO. concentration were low 
even in the very center of the plumes. In the construction of the first 
and second Neurath unit, about 10% of the investment costs were 
for environmental protection. Modification of older power plants is 
usually difficult and expensive and often impossible for reasons of 
space and statics. 


22677 Elemental particle-size emissions from coal-fired power 
plants: use of an inertial cascade impactor. Ondov, J.M.; oo 
R.C.; Biermann, A.H. (Univ of Calif, Lawrence Livermore Lab). 
Atmos. Environ.; 12: No. 5, 1175-1185(1978). 

Coal-fly-ash particles collected on coated and uncoated im- 
paction substrates were analyzed by scanning electron microscope 
techniques in combination with instrumental neutron activation anal- 
ysis to verify the sizes of particles collected and their elemental 
composition to estimate the significance of bounce-off and reentrain- 
ment onto back-up filters and to evaluate wall and interstage losses 
for the University of Washington MK III Source Test Cascade 
Impactor. Particles were analyzed for a total of 39 elements. 27 refs. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 23526, 23534, 23535 


22678 (CONF-781213—4) Power plant land availability con- 
straints on waste heat utilization. Olszewski, M.; Bigelow, H.R. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
llp. Dep. NTIS, PC A02/MF AOI. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

An assessment of land available at nuclear power stations was 
performed in an effort to determine the limitations land availability 
would impose on the implementation of reject-heat-utilization sys- 
tems. A waste-heat-utilization factor was defined for all operating 
and planned nuclear power stations for which a Preliminary Safety 
Analysis Report had been filed. This factor is the percentage of the 
station's reject heat that could be utilized on the land available for 
such use at the site. The results indicate that reject heat from 115,000 
MW(e) of generating capacity could be utilized on the land which is 
available. The results further indicate that about half of this potential 
implementation is at stations that have enough land to accommodate 
waste heat utilization systems sized to use all of the stations’ reject 
heat. Utilization of the remaining 50% is about equally distributed 
among sites capable of using between 10 and 90% of their reject 
heat. Further, it seems reasonable that for many applications an 
integrated waste heat complex, using several waste heat technol- 
ogies, will be required to avoid marketing problems. It also appears 
that single application systems will be important for the sites that can 
use Only a small fraction of their total reject heat. 


POWER TRANSMISSION AND DISTRIBUTION 


REFER ALSO TO CITATION(S) 23310, 23535, 23540 
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22679 (AED-CONF—78-155-042) Handling of network automa- 
tion programmes by the user. Kohl, K.H. (Allgemeine Elektricitaets- 
Gesellschaft AEG Telefunken, Frankfurt am Main (Germany, 
F.R.)). 1978. 30p. (In German). (CONF-7804102—12). Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

When process computers are used for electric power network 
automation, the user must learn how to handle the process computer 
system. The main aspects of process program maintenance and the 
main techniques are described and illustrated by examples. The 
programming system and the data model generator enable the user 
to adapt his on-line program system to demands and network exten- 
sions quickly and reliably. With the data model generator, network 
data can be entered without any knowledge of programming. 


22680 (AED-CONF—78-155-049) Secure electric power supply 
also in the case of a network breakdown. Vau, G. (Siemens A.G., 
Erlangen (Germany, F.R.)). 1978. 21p. (In German). (CONF- 
7804102—9). Dep. NTIS (US Sales Only), PC A02/MF A0Ol1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

An increasing number of consumers make the highest de- 
mands on the reliability of the public power network. Parcicularly in 
the short period region (milliseconds and seconds), it is not always 
possible to guarantee the necessary or specified power supply for 
these consumers. Short-term breakdowns in an extremely reliable 
network for normal consumers in central Europe already result in 
the increasingly frequent use of reserve electricity supplies with 
energy storers independent of the network (diesel, flywheels and 
batteries). Apart from questions on reliability of the network, the 
network breakdown problems, means of assistance by using reserve 
electricity supplies and their reliability, as well as main application 
positions and profitability of various reserve supply systems are 
discussed. 


22681 (EPRI-EL—938) Research to determine the acceptable 
emergency operating temperatures for extruded dielectric cables. Final 
report. St-Onge, H. (SEE CODE- 9698356 Hydro-Quebec, Varennes 
(Canada). Research Inst.). Nov 1978. 140p. Dep. NTIS, PC A07/MF 
AOl. 


The maximum emergency operating temperatures of extruded 
dielectric cables were established several years ago and need re- 
evaluation vis-a-vis the materials and cable technology now availa- 
ble. A research program was undertaken with the objective of 
determining satisfactory limits of operation at elevated temperatures 
of extruded materials and cable constructions. This work focuses on 
the study of the temperature behavior of polymer materials used in 
conventional extruded cables. An extensive study has been made of 
the electrical, mechanical, thermal, and physico-chemical behavior 
of extruded dielectric materials as a function of temperature. Materi- 
als studied included XLPE, filled XLPE, EPR compounds and 
semiconducting XLPE, and data was obtained on specimens cut 
from full size extruded cables as well as laboratory molded speci- 
mens. Measurements of ac and impulse breakdown strength, ac loss 
and dielectric constant, dc resistivity, corona degradation; of me- 
chanical properties such as tensile and compressive creep, bearing 
strength, hardness, thermal conductivity and thermal expansion; and 
of various physio-chemical properties, were performed over a range 
of temperatures extending from 25°C to well above the present 
emergency operating temperatures. The results are presented in a 
form that emphasizes differences and similarities between the behav- 
ior of XLPE and EPR materials at elevated temperatures. The use of 
those materials at elevated temperatures is discussed with regard to 
satisfactory cable operation under emergency conditions. 


22682 (EPRI-EL—946) Technology assessment study of near 
term computer capabilities and their impact on power flow and stabil- 
ity simulation programs. Technical training study 77-749. Final report. 
Barry, D.E.; Pottle, C.; Wirgau, K.A. (General Electric Co., Schen- 
ectady, NY (USA). Electric Utility Systems Engineering Dept.). 
Dec 1978. 161p. Dep. NTIS, PC A08/MF AO1. 

The computer requirements needed for power system simula- 
tion in the detail desired today by power system analysts exceeds the 
capabilities of either: large general-purpose computers shared by 
several users simultaneously; or medium-scale affordable general- 
purpose machines dedicated to the simulation task. At the same time, 
computer manufacturers have responded to the needs of specific 
groups requiring above all else high-speed arithmetic capability. The 
result is a host of new machines which are called in this report 
vector processors and which include large vector machines such as 
the CRAY-1, parallel processors such as ILLIAC IV and smaller 
array processors such as the Floating Point Systems AP-120B. The 
purpose of this project is to assess the applicability of vector proces- 
sors to power flow and transient stability simulation problems and to 
indicate how these problems should be organized to run efficiently 
on these machines. The approach taken was to survey the entire 
class of vector processors now or shortly to be available, to attempt 
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to raise the reported low efficiency of sparsity-coded programs run 
on large vector processors by reorganization of their sparse struc- 
ture, and to show how the most time-consuming parts of a simulation 
can be vectorized for these machines. Among the conclusions 
reached by this project are that: while the supercomputer class of 
vector processors can be made to process power system simulation 
problems very rapidly, the efficiency will be far less than for those 
problems for which these machines were designed; small array 
processors with sufficient florting-point word length (such as the 
AP-120B) promise an order of magnitude speed increase on these 
problems for a very reasonable price; and those portions of simula- 
tion programs requiring significant execution time and not con- 
cerned with sparse equation solution can be vectorized for any of 
these machines. 


22683 (TID—29390) Descriptor variable representation of large- 
scale deterministic systems. Second interim report. Draft. Cline, T.B.; 
Luenberger, D.G.; Stengel, D.N. (Systems Control, Inc., Palo Alto, 
CA (USA)). 3 Jun 1977. Contract EX-76-C-01-2090. 100p. Dep. 
NTIS, PC A05/MF AO1. 

Progress in the development of the foundations of a theory 
for the descriptor representation of dynamic systems from a few 
basic concepts, and in the development of a theory for large-scale 
systems analysis and design, e.g., interconnected large-scale electric 
power systems, based on the descriptor variable representation is 
reported. (LCL) 


22684 Spacing devices for overhead transmission lines. Torr, 
R.P.; Beauchamp, M.A. (to Andre Rubber Co., Ltd.). US Patent 
4,113,979. 12 Sep 1978. Priority date 6 Feb 1976, United Kingdom of 
Great Britain and Northern Ireland (UK). 6p. 

A device is disclosed for spacing individual conductors of an 
overhead transmission line having a hub provided with at least two 
cavities each opening onto the periphery of the hub, at least two 
arms each having a conductor clamp at one end and a knob at ihe 
other end, the knob being received with clearance within a cavity to 
permit limited articulation of each arm with respect to the hub, and 
an elastomeric bush mechanism substantially encircling the arm in 
the clearance gap between the knob and the cavity wall, the cross- 
section of each half of the bush on opposing sides of a maximum 
diameter portion of the knob having been deformed by compression 
during assembly of the device such that the edge or side portions of 
the deformed cross-sections include elastomeric material displaced 
from the central portions of the uncompressed cross-sections. 


22685 Future outlook for underground cables transmitting large 
powers at extra high voltages. Morello, A. (Ind Pirelli, Milano, Italy). 
Elettrotecnica; 65: No. 5, 405-413(May 1978). (In Italian and English). 

In next decades 400-1 100 kV underground cables will be 
needed to transmit 5 000 MVA per circuit. After a short survey of 
the present state of the art, the report provides some information on 
the developments necessary to fulfil the above mentioned goal. The 
most promising solutions consist of oil-filled cables and compressed 
gas insulated cables. Then the possibility to transmit such large 
powers by means of DC cables is considered: here again the solution 
with oil-filled cables appears very promising. The report is complet- 
ed with a brief description of some important Italian full size 
experimental plants. 


22686 Preventive steps: structural and functional characteristics 
of the electric power transmission and generating equipment and of the 
operating conditions. Barret, J.; Jacob, B.; Maury, F. (Electricite de 
Fr). Rev. Gen. Electr.; 87: No. 5, 365-373(May 1978). (In French). 

The steps taken to prevent breakdowns in the French electric 
power system are described. The structural characteristics of the HV 
equipment of the network installed to limit the failure of the equip- 
ment and the occurrence of short-circuits to acceptable values are 
considered. The characteristics of automatic protection devices of 
these plants are also described. Similar data are given for active and 
reactive power production equipment and for the performance of 
speed and voltage regulating systems. The measures taken at the 
level of network operation, including definition of the operating 
programs of the production equipment, selection of network dia- 
grams, maintenance scheduling for the plants and operation of the 
secondary power and voltage regulation facilities, are examined. 


22687 Safety measures in power transmission and distribution 
systems. limitation of the consequences of a severe failure and accel- 
eration of restarting. Bertigny, F.; Gaborit, J.; Giudicelli, M. (Electri- 
cite de Fr). Rev. Gen. Electr.; 87: No. 5, 374-381(May 1978). (In 
French). 

The safety measures taken to limit the spread of severe 
failures occurring in the French electric power system are consid- 
ered. The safeguarding plans are described, involving the following 
steps: load limitation plan, with or without frequency drop; protec- 
tion plan against synchronism disruptions. The measures taken to 
facilitate and accelerate the resumption of service following a failure 
that has affected all or part of the French network, as described in 
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the "Plan for resuming service after a power failure”, are then 
considered. 


22688 Safeguarding the operation of electric power generation 
and transmission systems in West Germany. Mathis, C.H. (Soc Ba- 
denwerk, Ger). Rev. Gen. Electr.; 87: No. 5, 389-398(May 1978). (In 
French). 

The diversity of solutions available to resolve the same prob- 
lems in particular systems, depending on their nature and design, is 
shown. The structure of the electric power generation and transmis- 
sion system in West Germany is described and its specific character- 
istics are stressed. The preventive and remedial measures applied to 
this network are defined. A description of the measures taken to 
ensure resetting following a failure is given. 


22689 Lessons to be drawn from major failures. Lautensach, H. 
(Soc Bayernwerk, Munich, Bavaria, Ger). Rev. Gen. Electr.; No. 5, 
399-401(May 1978). (In French). 

Major failures that occurred in the West German electric 
power system in 1976 are described. Their causes are analyzed and 
the shortcomings of the system thus brought to light are pointed out. 
The improvements and changes to be made in the existing safety 
arrangements are described. 


22690 Safeguarding the Italian electric power generation and 
transmission system under interference conditions. Di Perna, A. (Ente 
Naz per l'Energ Elettr, Rome, Italy). Rev. Gen. Electr.; 87: No. 5, 
402-406(May 1978). (In French). 

After brief characteristics of the Italian electric power 
system, the organization of the control of the ENEL network and 
control actions in degraded conditions are described. The automatic 
load shedding plan based on frequency relays is then considered. In 
addition to this plan, there is also a plan for immediate manual 
tripping. Finally, the measures adopted to cope with anticipated 
interference conditions or with interference conditions that evolve 
gradually are listed. The peculiarities of the Italian resetting system 
are specified. 


22691 Transient response of the electric lines based on the equa- 
tions with transient line-parameters. Radulet, R.; Timotin, Al.; Tugu- 
lea, A.; Nica, A. (Polytech Inst of Bucharest, "Stefan Gheorghiu 
Acad”, Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: No. 
1, 3-19(1978). 

The transient parameter theory is applied to the study of the 
wave propagation in an unifilar lossy line both in the conductor and 
in the ground. The integration of the corresponding integro-differen- 
tial equations is based on a finite difference scheme, for which a 
study of convergence and stability is carried out. The computation 
program is described and solutions are given for the transient re- 
sponse of unifilar line with ground return in various load conditions; 
resistive, capacitive and inductive, under unit-step and lightning- 
surge voltages. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 22685 


22692 (DOE/EIS—0032) 500 kV international transmission line 
NSP-TR-1, Forbes, Minnesota to Manitoba, Canada, Northern States 
Power Company. Final environmental impact statement. (Department 
of Energy, Washington, DC (USA)). Jan 1979. 161p. Dep. NTIS, 
PC A08/MF AO1. 

A 500-kV transmission line is proposed by the Northern 
States Power Company (NSP) to provide a transmission facility for 
the exchange of electrical energy between Canada and the United 
States. The transmission facility would permit the sale of energy to 
the Northern States Power Company and Minnesota Power and 
Light company (MPL) during the summer peak-demand periods and 
to the Manitoba Hydro-Electric Board during winter peak-demand 
periods. The U.S. portion of the proposed line will extend a distance 
of approximately 200 miles from the Forbes substation in St. Louis 
Co., Minnesota, to the U.S.—Canadian border approximately 7.5 
miles west of Worroad in Roseau County. The line will traverse 114 
miles of state-owned land, 35 miles of county-owned land, 44 miles 
of private land, 9 miles of land owned by mining companies, and 0.9 
mile of federal lands. The natural plant communities along the line 
consist mostly of spruce-fir, aspen-birch and pine forests, various 
conifer-bog associations and shrub associations. The line also tra- 
verses extensive areas of swamp forests and extensive bog areas of 
the glacial Lake a es The impact of the construction, operation 
and maintenance of this power transmission live on land and water 
use, flora and fauna, and human communities was assessed and is 
reported. It was concluded that the construction and operation of 
the proposed transmission line is environmentally acceptable, and 
would be far less damaging to the environment than the construction 
of a new power plant in Minnesota to meet peak power demands. 
(LCL) 
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22693 (EPRI-EL—904(Vol.2)) Mutual design considerations for 
overhead ac transmission lines and gas transmission pipelines. Volume 
2. Prediction and mitigation procedures. Final report. Dabkowski, J.; 
Taflove, A. (IIT Research Inst., Chicago, IL (USA)). Sep 1978. 
179p. Dep. NTIS, PC A09/MF AO1. 

As a result of a program jointly funded by the Electric Power 
Research Institute (EPRI) and the Pipeline Research Committee 
(PRC) of the American Gas Association( A.G.A.), known data have 
been consolidated and a systematic investigation has been made into 
the mutual effects of ac electric power transmission lines (power 
lines) and natural gas transmission pipelines (pipelines) jointly shar- 
ing rights-of-way. The results presented are of use to both the 
electric power and natural gas transmission industries for addressing 
problems arising from a mutual coexistence. Program objectives 
were: to consolidate known data concerning mutual effects arising 
from power lines and pipelines sharing a common right-of-way; to 
develop a unified and systematic method for predicting electro- 
magnetically induced voltages and currents on pipelines; and to 
investigate mitigation techniques to minimize interference effects 
upon pipeline and component reliability and personnel safety. In the 
fulfillment of these objectives, new techniques for coupling predic- 
tion and pipeline mitigation have been developed and other available 
data have been collected and summarized. The overall objective of 
the program was to develop a reference book which concisely 
presented the coupling prediction and mitigation information de- 
rived in a manner useful to both power and pipeline industry users in 
the design, construction and operation of their respective systems. 


22694 (EPRI-EL—934) EHV reactor/capacitor switch. Final 
report. Fischer, W.H. (Westinghouse Electric Corp., Trafford, PA 
(USA)). Nov 1978. 119p. Dep. NTIS, PC A06/MF AO1. 

A high-performance switching device to meet the growing 
requirements of switching EHV shunt reactors and capacitors was 
developed. Its successful application should provide certain im- 
provements over existing devices, such as an enclosed design for 
closing contacts. The specific objectives of the project were to: 
develop an SF gas interrupter for use on a family of switches rated 
242 to 800 kV, all capable of interrupting inductive or capacitive 
currents of 600 amperes; determine the configuration of such a 
family of switches; and design, build and test a three-phase, 550-kV 
switch, which would then be sent to the field for evaluation. The 
three-phase, 550-kV switch was of a live-tank design, and was built 
with two series interrupter breaks per phase. Resistors are located 
internal to the interrupters. After passing all mechanical and electri- 
cal development tests, the 550-kV switch was sent to Bonneville 
Power Administration for field evaluation. The proposed family of 
switches would use one interrupter unit at 242 kV, two at 362 kV 
and 550 kV, and four at 800 kV. The data indicates that with further 
development, the number of interrupter units could be reduced at 
362 kV and 800 kV, and that the switch application could be 
expanded to load-break and low-level fault duty. 


22695 (K/D—3958) Field testing of FOFA power transformers 
to determine ultimate capability. Thomas, R.J. (Oak Ridge National 
Lab., TN (USA)). 30 Sep 1978. Contract W-7405-ENG-26. 33p. 
Dep. NTIS, PC A03/MF AOl1. 

The results and considerations taken in testing uprated power 
transformers at the Oak Ridge Gaseous Diffusion Plant are present- 
ed. Testing of both shell-form and core-form type units is treated. 
Attached as appendices are a semi-detailed test procedure guide and 
a procedure for correcting test data to assumed standard test condi- 
tions to be used when tests are conducted under adverse ambient 
temperature conditions. 


22696 (PB—281496) Lightning stress on 33 and 11 kV overhead 
distribution networks. Baker, W.P. (Electricity Council Research 
Centre, Capenhurst (UK)). Feb 1978. 24p. (ECRC/R—1120). NTIS 
PC ‘A02/MF AOl. 

A means has been devised of estimating the risk of overvol- 
tage to which 11kV and 33kV lines may be exposed as a result of 
direct and indirect lightning strikes. This information has been used 
to formulate a redrafted Engineering Recommendation M17. Fur- 
ther data have been used to estimate the duty to be expected of surge 
diverters and it is found that about 0.4% of surge diverters on the 
ay is experience each year a duty for which they are probably 
not fitted. 


22697 (TID—29438) Improvement in power frequency strength 
of high voltage insulation structures. First quarterly progress report, 
October—December 1978. Lanoue, T.J. (Westinghouse Electric 
Corp., Muncie, IN (USA). Large Power Transformer Div.). 1978. 
Contract ET-78-C-01-3058. 37p. Dep. NTIS, PC A03/MF AOI. 

Progress in studying methods for improving the power fre- 
quency dielectric strength of insulating structures for HV power 
systems is reported. Project tasks were defined and tests were 
planned. (LCL) 
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22698 Gas-type circuit-interrupters having admixtures of helium 
with small concentrations of sulfur-hexafluoride (SF) gas. Farish, O. 
(to Westinghouse Electric Corp.). US Patent 4,110,580. 29 Aug 1978. 
Filed date 30 Aug 1976. 16p. 

An improved gas-type circuit-interrupter is provided utilizing 
a mixture of helium and sulfur-hexafluoride (SFs) gases, with the 
percentage concentration of sulfur-hexafluoride (SFs) gas being 
10%, or less, by volume. The improved gas-type circuit-interrupter 
of the present invention may be utilized to advantage as a puffer- 
type circuit-interrupter, in which relative movement between a 
piston and operating cylinder takes place for forcing the compressed 
gas to flow through a suitably-located orifice, or nozzle member, and 
into intimate engagement with the established arc disposed therein to 
effect its extinction. Another form of the gas-type circuit-interrupter 
of the present invention may include a pressurized gas-reservoir 
chamber containing the aforesaid admixture of the helium and sulfur- 
hexafluoride gases in the proper concentration, that is 10%, or less, 
by volume, of sulfur-hexafluoride (SFs) gas with the remaining being 
made up substantially entirely of helium. 


22699 1000 kV project. Bagala, E.; Galli, F.; Paris, L.; Valtorta, 
M.; Sforzini, M. (Ente Naz per I'Energ Elettr, Italy). Elettrotecnica; 
65: No. 5, 383-403(May 1978). (In Italian and English). 

ENEL’s 1 000 kV Project is a research and development 
project aiming at the study of the future UHV Italian network, and 
at the design, construction and experimentation of its components. 
The Project involves, in its final stage, the construction i pilot 
plant i.e. a prototype installation including all the main components 
of the future UHV system. This pilot plant will be — within 
the existing transmission system. Its rated voltage will be 1 050 kV, 
but the test facilities constructed for the 1 000 kV Project, that are 
now in operation, make it possible to carry out tests on system 
components in the full UHV range, up to 1 500 kV. 


22700 Illustration of a “frequency” failure: failure at the mions 
substation on june 15, 1970. Adnet, M. (Electricite de Fr). Rev. Gen. 
Electr.; 87: No. 5, 382-388(May 1978). (In French). 

Referring to the role and importance of the UHV substation 
at Mions in the Lyon area, the sequence of failures and actions that 
occurred there on June 15, 1970 are described. The beginning of 
cascade--which resulted in an interconnection break of the French 
network as well as in a switching off of what remained from the 
neighboring country networks--occurred at 7:50 am. Restoration of 
the regular supply of all the stations concerned occurred at 9:23 am 
on the same day. The consequences of these failures and, in particu- 
lar, the conserving measures adopted, are then examined. 


22701 Determination of design ratings for slection of electric 
equipment in networks for 330 kV and above. Nayashkova, E.F. 
Energetika; No. 3, 7-12(Mar 1978). 

The transient process of short circuiting and the design rat- 
ings for selection of electric equipment in networks of 330 kV and 
above are considered. An approximate formula is derived for calcu- 
lating the short circuit current at any instant, disregarding the 
distributed transverse capacitance of the electric transmission lines 
and the inductance of shunting reactors. Formulas are also derived 
for calculating the impact current accompanying short ciruits on 
lines with longitudinal compensators and for determining the heat 
~~ of the short circuit current on such lines. The heat pulse 
ormula gives a somewhat overstated value because higher harmon- 
ics are disregarded. 


22702 Analysis by a computer experiment of the static stability of 
electric power systems, Marinosyan, R.E. (Armenian Scientific-Re- 
search Inst., Moscow, Russia). Elektrichestvo; No. 3, 76-77(Mar 
1978). (In Russian). 

An electric power system was simulated on a digital comput- 
er and its static stability analyzed by this method, under three 
different conditions (nominal load far below maximum capacity, 
overload near maximum capacity, and maximum overload for which 
an iterative solution could still be obtained) with three different pulse 
perturbations in each case (short circuit, connecting and disconnect- 
ing a 6% shunt load, connecting and disconnecting a 2% shunt load 
successively at eight stations around the interconnected ring system). 
The transient characteristics calculated by the computer indicate 
that it is feasible in this way to analyze the static stability of a 
complex system on the basis of its dynamic stability. In order to 
indicate whether static stability has been retained or lost, the com- 
puter must calculate the entire transient within 3 s of machine time. 


22703 Electrical strength of air insulation in a 750 kV outdoor 
distribution system subject to overvoltages during switching. Kindya- 
kov, V.S.; Shcherbakova, G.A. Elektrichestvo; No. 3, 79-81(Mar 
1978). (In Russian). 

Substation switching gaps were simulated in the h-v test stand 
for the purpose of evaluating the electrical strength of 750 kV air 
insulation. The experimental model consisted of a variable gap 
between a spherical shield 1.65 m in diameter and a bushing, both 8 
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m above a metal plate approximately 20 m in diameter serving as the 
ground. The shield was connected to a generator of voltage pulses 
through a loop lead and an impedance. The 50% discharge voltage 
and the variability factor were measured, as functions of the risetime 
of the surge pulse, with the shield-bushing gap set at 2, 3, 4, 5, and 6 
m successively. Both were found to be minimum after surges with 
risetimes shorter than 1000 ps, and then almost not to change with 
risetime from 1000 to 300 ps. 


22704 Reduction of the electric energy loss in a power supply 
network, Zamaraev, B.S. Prom. Energ.; No. 6, 28-30(Jul 1977). (In 
Russian). 

The indirect control of the efficiency of an energy demand 
regime by means of already-developed devices can serve for the 
economic stimulation of measures to reduce transmission power 
losses. The inspection of barrier power lines of a rolling mill showed 
that transmission losses can be significantly reduced by organization- 
al and engineering measures directed to the reduction of the reactive 
power and its oscillations and a more uniform demand for active 
power. 


22705 Evaluation of sampling frequency and the conversion rate 
of two signals of a uhv fulfilling the function of a protective relay. 
Uspenskii, M.I. Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 21-25(May 
1977). (In Russian). 

An evalauation is made of a sampling frequency when using 
two signal readings with respect to an assigned transformation error. 
A determination is made of the transformation rate of two signals 
with an assigned error which is associated with the non-synchronism 
of the two readings. 


22706 1977 rural electric power conference. New York, NY; 
Institute of Electrical and Electronics Engineers, Inc. (1977). 176p. 
(CONF-7705163—). $24.00. 

From 21. IEEE rural electric power conference; Kansas City, 
MO, USA (15 May 1977). 

Fourteen papers presented at this conference deal with a 
variety of topics of considerable interest to rural electric power users 
and producers. Among the topics considered are: cable corrosion 
problems; irrigation pumping load management and costs; lightning 
protection for electric power systems; conversion of existing distri- 
bution systems to increased voltages operation; and distribution 
overcurrent protection. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 22685 


22707 (DOE-tr—143) Ultra high voltage direct current circuit 
breaker. Part I. Performance requirements and basic design. Ozaki, 
Y.; Machida, T.; Inaba, T.; Sasaki, S.; Sugawara, H.; Tokuyama, S. 
(Central Research Inst. of Electric Power Industry, Tokyo (Japan); 
Electric Power Technology Research Inst. (Japan)). May 1976. 
Translation of Japanese report. 115p. Dep. NTIS, PC A06/MF AO1. 

Basic designs for a high voltage direct current circuit 
bbreaker (including supplementary equipment) were estimated for 
the case of a rated voltage of *~ SO0kV, rated current of 1 to 2 kA, 
an interrupting time of 80ms, and overvoltage multiple of below 1.7, 
by using a gaseous or liquid SFe as the aeanudiia medium. A 
diagram of the measurements of a liquid SF¢ circuit breaker (one- 
pole) is presented. 
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REFER ALSO TO CITATION(S) 23502, 24229 


22708 (AED-Conf—77-498-002) Extent of local participation. 
Albisu, F. (Sener, S.A., Bilbao (Spain)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 14p. (CONF-7709147—2). 
NTIS (US Sales Only), PC A02/MF AOl. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

After a brief historical comment on national participation on 
past nuclear projects, a description is made of the desirable situation 
to be achieved as regards local content. The reasons, the procedures 
and the areas for that participation (i.e., the why, how and where) 
are suggested, as well as the means to promote it. 


22709 (NUREG—0464(Vol.2)) Site security personnel training 
manual, (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Standards Development). Oct 1978. 407p. NTIS, Al8/MF 
AOl. 

As required by 10 CFR Part 73, this training manual provides 
guidance to assist licensees in the development of security personnel 
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training and qualifications programs. The information contained in 
the manual typifies the level and scope of training for personnel 
assigned to perform security related tasks and job duties associated 
with the protection of nuclear fuel cycle facilities and nuclear power 
reactors 


22710 (NUREG—0464(Vol.3)) Site security personnel training 
manual, (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Standards Development). Oct 1978. 125p. NTIS, A06/MF 
AOl. 

As required by 10 CFR Part 73, this training manual provides 
guidance to assist licensees in the development of security personnel 
training and qualifications programs. The information contained in 
the manual typifies the level and scope of training for personnel 
assigned to perform security related tasks and job duties associated 
with the protection of nuclear fuel cycle facilities and nuclear power 
reactors. 


22711 (NUREG—0464(Vol.4)) Site security personnel training 
manual, (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Standards Development). Oct 1978. 83p. NTIS, AOS/MF 
AOl. 

As required by 10 CFR Part 73, this training manual provides 
guidance to assist licensees in the development of security personnel 
training and qualifications programs. The information contained in 
the manual typifies the level and scope of training for personnel 
assigned to perform security related tasks and job duties associated 
with the protection of nuclear fuel cycle facilities and nuclear power 
reactors. 


22712 (NUREG/CR—0149) INSITE information system data 
report. Huber, C.C.; Jusko, M.J.; Livengood, C.D.; Samsa, M.E.; 
Wolsko, T.D. (Argonne National Lab., IL (USA)). Apr 1978. Con- 
tract W-31-109-ENG-38. 109p. (ANL/EES-TM—2). PC E07/MF 
E07. 

The INSITE (Information on Nuclear SITEs) Information 
System is a computer-based information service designed and devel- 
oped at Argonne National Laboratory for the U.S. Nuclear Regula- 
tory Commission. The system includes relevant design, siting, and 
environmental impact parameters for existing and proposed U.S. 
commercial nuclear power plants. An extremely large volume of 
data exists in public documents related to site characteristics, plant 
design, and anticipated and potential environmental impacts of plant 
construction and operation. In developing the INSITE System, 
important parameters within that body of data were identified, and 
the appropriate data values were extracted and organized in the 
convenient form of microfiche. Standard microfiche sheets provide 
easy access to large quantities of data otherwise available only 
through direct inspection of voluminous source documents. This 
data report is intended to familiarize the INSITE System user not 
only with the data within the system, but also with the systematics of 
microfiche selection. The INSITE System also includes three major 
procedures not detailed in this report: an interactive data retrieval 
system to access data, a statistical analysis of numeric data, and a 
procedure for plotting selected numeric data. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 22796, er 22936, 22945, 


22951, 23061, 23067, 23068, 23069, 23119, 27, 23141, 
23160, 23163, 23164, 23165, 23167, 23170, 23171, 23181, 
23194, 23196, 23197, 23202, 23211, 23217, 23218, 23219, 
23222, 23224, 23230, 23239, 23241, 23242, 23243, 23246, 
23253, 23302, 23302, 23308, 23918, 24290, 24883 


22713 (BNL—25484) yo pee of the thermit code to 3D 
thermal hydraulic analysis of LWR cores, Reed, W.H. (Brookhaven 
National Lab., Upton, NY (USA); Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Ey 1979, Contract 
— 40p. (CONF-790402—1). Dep. NTIS, PC A03/ 
MF AOl. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

The THERMIT code calculates the three-dimensional tran- 
sient thermal hydraulic behavior of light water reactor cores. Its 
two-fluid dynamics equations for two-phase flow offer improved 
physical modelling capability needed in the context of calculation 
coupled to neutron kinetics for feedback. The numerical fluid dy- 
namics method was chosen for reliability over a wider range of 
transients. An improved heat transfer numerical method is presented 
which gives better numerical stability and accuracy. A number of 
example calculations are discussed which give an idea of the power 
and flexibility of the code. 
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22714 (COO—4119-1) Future development and acceptance of 
light water reactors in the U.S. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Energy Lab.). Sep 1978. Contract EY-76-S-02-4119. 
73p. (MIT-EL—78-035). Dep. NTIS, PC A04/MF AO1. 

The objectives of the project include: (i) analysis of institu- 
tional and regulatory issues influencing the development and deploy- 
ment of nuclear power in the United States, (ii) identification and 
evaluation of technical initiatives to improve the productivity of 
nuclear plants, and (iii) economic analysis of the impact of regula- 
tory, institutional, and technical initiatives upon the capacity and 
generation mix decisions of utilities, consumption of scarce fuels 
such as oil and gas, electricity demand, and the discounted aggregate 
cost of energy delivered to consumers. A summary of the analysis 
and findings is presented. 


22715 (EPRI-NP—948) Radiation source terms in LWR and 
LMFBR spent fuel. Final report. Stamatelatos, M.G.; Huszar, L. 
(Science Applications, Inc., La Jolla, CA (USA)). Dec 1978. 149p. 
Dep. NTIS, PC A07/MF AOl. 

The Electric Power Research Institute has sponsored an 
evaluation of the fisson product gamma ray source terms for use in 
estimating radiation levels in the vicinity of spent nuclear fuel. This 
information is intended primarily for EPRI use in assessing how 
diversion-resistant LWR and LMFBR spent fuel will be during 
either long-term storage or various fuel reprocessing steps. Utility 
personnel engaged in the calculation of radiation levels around spent 
fuel pools and during refueling operations may find this report of use 
in their work. 


22716 (EPRI-NP—950) Utilization of real-time x-radiography 
for in-service inspection of nuclear reactor piping: feasibility investiga- 
tion. Final report. Patricelli, F.; Baltgalvis, J.; Polichar, R.; Orphan, 
V. (Science Applications, Inc., La Jolla, CA (USA)). Dec 1978. 62p. 
Dep. NTIS, PC A04/MF AOI. 

The objective of this program is to determine the feasibility of 
Real-Time Radiographic imaging for in-service inspection of stain- 
less steel Boiling Water Reactor (BWR) piping for detection of stress 
corrosion cracking. The program consisted of Real-Time Radio- 
graphic (RTR) inspection of two 4-inch diameter schedule 80 BWR 
pipes which were obtained from General Electric. One sample pipe 
was specially machined with slots of known dimensions to determine 
the absolute sensitivity of the real time system. The second pipe, 
which contained actual intergranular stress corrosion cracks, was 
inspected to determine the relative sensitivity of real time compared 
to a fine grain x-ray film (Eastman Kodak AA). The pipes were 
inspected with and without water to simulate actual in-service 
conditions and to determine if the water affected the crack detection 
sensitivity. The results of the study indicated that the real-time 
radiography system could resolve simulated cracks .008 inch wide, 
.030 inch deep, and .010 inch wide, .015 inch deep. 


22717 (GEAP—23773-1) Demonstration of fuel resistant to 
pellet-cladding interaction. Second semiannual report, January—June 
1978, Rosenbaum, H.S. (comp.). (General Electric Co., San Jose, 
CA (USA). Nuclear Energy Engineering Div.). Sep 1978. Contract 
EN-77-C-02-4773. 167p. Dep. NTIS, PC A08/MF AOI. 

This program has as its ultimate objective the demonstration 
of an advanced fuel concept that is resistant to the failure mechanism 
known as fuel pellet-cladding interaction (PCT). Since currently used 
fuel in the nuclear power industry is subject to the PCI failure 
mechanism, reactor operators limit the rates of power increases and 
thus reduce their capacity factors in order to protect the fuel. Two 
concepts are being developed for possible demonstration within this 
program: (a) Cu-barrier fuel and (b) Zr-liner fuel. These advanced 
fuels (known collectively as ‘barrier fuels”) have special fuel clad- 
ding designed to protect the Zircaloy cladding tube from the harm- 
ful effects of localized stress and reactive fission products during 
reactor service. The demonstration of one of these concepts in a 
commercial power reactor is planned for PHASE 2 of this program. 
The current plans for the demonstration will involve approximately 
132 bundles of PClI-resistant fuel. 


22718 (NUREG—0020(Vol.2)(No.10)) Operating units status 
report. Licensed operating reactors: data for decisions. Data as of 
September 30, 1978. (Nuclear Regulatory Commission, Washington, 
DC (USA)). Oct 1978. 182p. NTIS $10.00. 

The U.S. Nuclear Regulatory Commission's monthly Operat- 
ing Units Status Report - Licensed Operating Reactors, provides 
data on the operation of nuclear units as timely and accurately as 
possible. This information is collected by the Office of Management 
and Program Analysis from the Headquarters Staff of NRC's Office 
of Inspection and Enforcement, from NRC's Regional Offices, and 
from utilities. This report is divided into three sections: the first 
contains monthly highlights and statistics for commercial units and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 

containing comparative statistics of U.S. nuclear/fossil capacity, 
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identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


22719 (NUREG—0030(Vol.1)(No.i1)) Construction status 
report: nuclear power plants. Data as of October 31, 1978. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Nov 1978. 129p. 
NTIS $10.00. 

This report is compiled by the Nuclear Regulatory 
Commission's Office of Management and Program Analysis to pro- 
vide the information necessary for monitoring progress of the 94 
plants under authorized construction in Regions I-V. The report 
includes data from utilities sponsoring the construction, as well as 
from NRC's Office of Inspection and Enforcement, which have been 
analyzed by the OMPA in implementing Management Information 
Systems. This data is used to synchronize the licensing process with 
predicted fuel load dates for this central Federal Government pres- 
entation of commercial reactor construction. 


22720 (NUREG/CR—0306) Reactor Primary Coolant System 
Pipe Rupture Study method for detection of sensitization of stainless 
steel. Progress report No. 43, January—March 1978, Clarke, W.L. 
(General Electric Co., San Jose, CA (USA). Nuclear Energy Div.). 
Apr 1978. 33p. (GEAP—10207-43). Dep. NTIS, PC A03/MF AOI. 

A program is in progress to develop a quantitative method 
[Electrochemical Potentiokinetic Reactivation (EPR)] for nondes- 
tructively measuring the degree of sensitization in Type-304 and - 
304L stainless steels. The technique has been extended to character- 
ize weld heat-affected zones and to correlate degree of sensitization 
with intergranular stress corrosion cracking resistance. Current stud- 
ies are directed toward establishing procedures for, and qualifying, a 
technique to obtain EPR measurements in-situ on reactor compo- 
nents in the field. 


22721 (NUREG/CR—0332) Test design, precharacterization, 
and fuel assembly fabrication for instrumented fuel assemblies IFA- 
431 and IFA-432. Hann, C.R.; Bates, J.L.; Brite, D.W.; Daniel, J.L.; 
Davis, N.C.; Hart, P.E.; Marshall, R.K.; Mellinger, G.B.; Williford, 
R.E. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Nov 
1977. Contract EY-76-C-06-1830. 253p. (BNWL—1988). Dep. NTIS, 
PC Al2/MF AOl. 

The test rationale, design, fabrication, and pre-irradiation 
characterization data are included in extensive detail to ensure that 
all pertinent information on the fuel assemblies will be available for 
future mathematical modeling and data reduction. The information is 
necessary to quantify the uncertainty in thermal stored energy and 
thus reduce restrictions on commercial power plant operation. 


22722 (NUREG/CR—0360) Physical protection of nuclear 
facilities quarterly progress report, April—June, 1978. Chapman, 
L.D. (ed.). (Sandia Labs., Albuquerque, NM (USA)). Dec 1978. 
Contract EY-76-C-04-0789. 38p. (SAND—78-1706). Dep. NTIS, PC 
A03/MF AOl1. 

Facility characterization activities during the third quarter of 
FY78 concentrated on the development and application of generic 
sabotage fault tree (GSFT) techniques for nuclear power reactors. 
Specific facility analyses have been performed on four pressurized 
water reactors (PWRs) in a joint effort with Los Alamos Scientific 
Laboratory (LASL) and Sandia Laboratories for the Nuclear Regu- 
latory Commission, Office of Nuclear Reactor Regulation (NRC/ 
NRR). In addition to the work on sabotage fault trees, several 
subtrees have been prepared for various subsystems of light water 
reactors (LWRs). Support work continues on the characterization of 
the Standardized Nuclear Unit Power Plant System (SNUPPS) for 
the Nuclear Power Plant Design Concepts for Sabotage Protection 
program. Improvements continue to be made to pathfinding algo- 
rithms designed to identify minimum-time theft paths in facility 
graphs and shortest adversary paths for sparse graphs. 


22723 (NUREG/CR—0399) Evaluation of fission product after- 
heat. Quarterly report, April 1—June 30, 1978. Spinrad, B.I. (Oregon 
State Univ., Corvallis (USA). Dept. of Nuclear Engineering). Aug 
1978. 74p. (OSU-NE—7810). Dep. NTIS, PC A05/MF AO1. 

Progress is summarized for studies on: decay energies from 
fission products; LWR decay power after realistic operating histor- 
ies; and uncertainties in decay power caused by half-life uncertain- 
ties. Progress is also reported on specification of fission product yield 
uncertainties for ENDF/B-V. 


22724 (NUREG/CR—0463) Program plan. Nuclear power plant 
design concepts for sabotage protection. Ericson, D.M. Jr.; Varnado, 
G.B. (Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract 
EY-76-C-04-0789. 33p. (SAND—78-1994). Dep. NTIS, PC A03/MF 
AOl. 


The objective of the program described in this plan is to 
estimate the potential value of various configurations of plant design 
measures and damage control measures in providing protection 
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against sabotage at commercial light water reactor (LWR) plants 
and to establish the impact of such measures on plant costs, oper- 
ations, and safety. The plan describes the tasks to be accomplished, 
the time phasing, and the anticipated costs. 


22725 (NUREG/CR—0567) Reactor Primary Coolant System 
Pipe Rupture Study method for detection of sensitization in stainless 
steel. Progress report No. 44, April—June 1978. Clarke, W.L. (Gen- 
eral Electric Co., San Jose, CA (USA). Nuclear Energy Div.). Jul 
1978. 31p. (GEAP—10207-44). Dep. NTIS, PC A03/MF AOl. 

A program is in progress to develop a quantitative method 
[Electrochemical Potentiokinetic Reactivation (EPR)} for nondes- 
tructively measuring the degree of sensitization in Type-304 and - 
304L stainless steels. The technique has been extended to character- 
ize weld heat-affected zones and to correlate degree of sensitization 
with intergranular stress corrosion cracking resistance. Current stud- 
ies are directed toward establishing procedures for, and qualifying, a 
technique to obtain EPR measurements in-situ on reactor compo- 
nents in the field. 


22726 (NUREG/CR—0605) Application of acoustic emission as 
an on-line monitoring system for nuclear reactors. Final progress 
report, January 1, 1976—September 30, 1976. Pollock, A.A.; Wadin, 
J.R. (Dunegan/Endevco Co., San Juan Capistrano, CA (USA)). Dec 
1977. 67p. Dep. NTIS, PC A04/MF AOl. 

Under Phase A of this program, limited monitoring of the 
cold hydrotest of the Calvert Cliffs II reactor pressure vessel was 
carried out and available access for permanent-monitoring trans- 
ducers was evaluated in detail. Further preparations were made for 
the permanent installation but plans were cancelled due to unexpect- 
edly high costs coupled with timing problems. Under Phase AA, 
improved mounting techniques were developed and an area-of- 
interest inspection system was constructed, evaluated and installed 
on a by-pass line nozzle at Dresden station. Noise levels are such that 
any cracks will have to produce large-amplitude signals if they are to 
be detected. Methods tor determining crack detectability by refer- 
ence to laboratory tests are discussed. Under Phase B, an in-depth 
analysis of AE source mechanisms, in relation to reactor operating 
conditions, is presented. Certain defect types are postulated and the 
AE source mechanisms that might be associated with them are 
defined. The activity levels of these mechanisms at different stages of 
the reactor operating cycle are identified. The available approaches 
for recognizing and discriminating AE from these mechanisms and 
interpreting defect severity thereby are identified. This leads to the 
specification of a series of laboratory experiments that should pro- 
vide a substantial base for the interpretation of field data. The issue 
of data transferability between laboratory and field is also addressed. 
Also under Phase B, experiments on wave propagation are de- 
scribed. In conclusion, general wide-area surveillance during regular 
operation is still problematical as regards interpretation, and difficult 
as regards practical implementation. By contrast, the prospects for 
limited area surveillance are good and this approach could prove 
very valuable in the near-term future. 


22727 (TID—29375) WRRD monthly report for November 1978. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Dec 1978. 
Contract EY-76-C-07-1570. 135p. Dep. NTIS, PC A07/MF AOl1. 

The report contains executive summaries and budget figures 
for all water reactor research programs except LOFT. The NRR 
technical portion for Code Development and Analysis Program and 
Code Assessment and Applications Program is also included. 


22728 (TID—29440) Man-rem estimate for the Dresden 1 chemi- 
cal cleaning. (Commonwealth Edison Co., Chicago, IL (USA)). 25 
Sep 1978. Contract EY-76-C-02-4014. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Portions of document are illegible. 

This estimate covers the expected man-rem dose for install- 
ing, testing, flushing, and removing the piping, instrumentation, and 
electrical equipment installed in radiation areas of Unit 1 Contain- 
ment Sphere. It includes the man-rem dose values for the chemical 
cleaning operation, the evaporation and solidification process as well 
as the estimated man-rem dose for personnel involved with the 
transportation and land burial of the solidified material. 


22729 Critical experiments on light water lattices of UO. and 
Gd.,O; rods. Haga, T.; Hanazawa, S.; Kimura, T. (Hitachi, Ltd., 
Ibaragi, Japan). Nucl. Sci. Eng.; 69: No. 2, 231-244(Feb 1979). 

The physical behavior of the mockup burnable poison rods, 
containing 0.5, 1.0, and 2.0 wt % Gd2Os in natural uranium oxide 
pellets, has been studied in critical experiments. Specifically, the 
reactivity effects, thermal-neutron density distributions, and overall 
temperature coefficient of reactivity were of interest when related to 
the poison effect. It was shown that the poison reactivity effect did 
not change greatly when the Gd2Os content of the fuel pellets was 
>0.5 wt %. The poison also made the temperature coefficient of 
reactivity more negative. Some analytical methods are given, and 
the calculated and experimental results are compared. 
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22730 Model for the prediction of shutdown margin for 
water reactors. Witzig, W.F. (Pennsylvania State Univ., University 
Park); Thomas, R.T. Nucl. Sci. Eng.; 69: No. 2, 251-263(Feb 1979). 
Multidimensional linear regression analysis is employed as a 
modeling technique for the prediction of boiling water reactor 
(BWR) shutdown margin reactivity. A comparison is made between 
the best models developed using ri ype analysis and the General 
Electric (GE) three-dimensional BWR core simulator code. The GE 
code is based on one-group diffusion theory, and its accuracy is 
verified by comparison with experimental data. One use of this code 
is the calculation of shutdown margin throughout a fuel cycle, but it 
requires a large computing facility not located at a reactor site. The 
regression models give an approximation of a core’s shutdown 
margin based on current core physics parameters. The method can 
be utilized at a BWR plant site to provide information demonstrating 
compliance with license and technical specification requirements. 
The results obtained by regression predictions for the two cores 
studied compare favorably with current industry methods. After 
establishing a regression model, predictions can be made at a reactor 
site using a pocket calculator. 


22731 Space-time analysis of coid reactivity feedback in boiling 
water reactors. Cheng, H.S.; Lu, M.S.; Diamond, D.J. (Brookhaven 
National Lab., Upton, NY). Nucl. Technol.; 41: No. 3, 283-298(Dec 
1978). 

The space-time effects associated with the void reactivity 
feedback in a commercial boiling water reactor were studied with 
the aid of the two-dimensional (R,Z) time-dependent coupled neu- 
tronics thermal-hydraulics computer code BNL-TWIGL. The statis- 
tical weight factor (SWF), which equates a point-reactor model to 
an appropriate space-dependent model, was used to quantify these 
effects. The SWF varied for the different reference reactor condi- 
tions and types of void perturbations considered. Its significant 
magnitude demonstrated that unless proper account is taken of 
multidimensional effects in plant transient calculations, the void 
feedback will be incorrect, and this will lead to errors in power and 
temperature. The presence of bypass void was found to increase the 
void reactivity feedback. The influence of other feedback mecha- 
nisms was studied, and a suggestion was offered for obtaining a 
measurement of the void reactivity coefficient. 


22732 Modeling cladding deformation and fracture in the SPEAR 
code system. Miller, A.K. (Stanford Univ., CA); Jones, R.L.; Smith, 
E.; Challenger, K.D.; Roberts, J.T.A. Trans. Am. Nucl. Soc.; 30: 171- 
172(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22733 SPEAR code system: LWR fuel rod mechanical perform- 
ance predictor. Christensen, R.; Rohrer, R. (Entropy Ltd., Lincoln, 
MA). Trans. Am. Nucl. Soc.; 30: 172- 173(1978). (CONF-7811109_—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22734 EPRI fuel performance data base. Rumble, E.; Simpson, 
J.; Sugarman, A.; Lee, S.; Lim, E. a Applications, Inc., Palo 
Alto, CA). Trans. Am.’ Nucl. Soc.; 30: 174(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22735 Theoretical analysis of a ae mechanical a 
action. Liu, Y.Y. (Argonne National Lab., IL); Meyer, J.E.; Argo 
A.S. Trans. Am. Nucl. Soc.; 30: 184-185(1978). (CONF-7811109_). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22736 Effects of annealing on irradiated spent-fuel cladding. 
Bauer, A.A.; Lowry, L.M.; Gallagher, W.J.; Markworth, A.J. (Bat- 
telle Columbus Labs., Columbus, OH). Trans. Am. Nucl. Soc.; 30: 
202-203(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22737 Treatment of water packing effects. Pryor, R.J.; Liles, 
D.R.; Mahaffy, J.H. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 30: 208-209(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22738 Overview and objectives of the GE transient and — 
measurement program. Wood, J.E. (General Electric Co., San J 
CA). Trans. Am. Nucl. Soc.; 30: 217-218(1978). (CONF- 7811109), 





2374 ENERGY RESEARCH ABSTRACTS 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22739 Peach Bottom-2 special turbine trip and pressure perturba- 
tion tests. Carmichael, L.A. (General Electric Co., San Jose, CA); 
Crawford, B.W.; Kankus, R.; Kooney, J.; Linford, R.B.; Neimi, 
R.O.; Whitesell, R.N. Trans. Am. Nucl. Soc.; 30: 218-219(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22740 Peach Bottom turbine trip simulation with a one-dimen- 
sional transient model. Congdon, S.P.; Linford, R.B. (General Elec- 
tric Co., San Jose, CA). Trans. Am. Nucl. Soc.; 30: 219-220(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22741 RETRAN analysis of the Peach Bottom turbine trip tests. 
Naser, J.A. (Electric Power Research Inst., Palo Alto, CA); Hor- 
nyik, K.; Sehgal, B.R. Trans. Am. Nucl. Soc.; 30: 220-221(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22742 Determination of BWR core stability from test data. Car- 
michael, L.A.; Linford, R.B. (General Electric Co., San Jose, CA). 
Trans. Am. Nucl. Soc.; 30: 221-223(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22743 Analysis of a BWR turbine trip experiment. Hsu, C.J. 
(Brookhaven National Lab., Upton, NY); Lu, M.S.; Cheng, H.S.; 
Diamond, D.J.; Shier, W.G.; Levine, M.M.; Odar, F. Trans. Am. 
Nucl. Soc.; 30: 223-224(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22744 Significance of steam separator models for BWR turbine 
trip analysis. Hornyik, K. (Oregan State Univ., Corvallis); Naser, 
J.A. Trans. Am. Nucl. Soc.; 30: 224(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22745 Operating BWR reactivity and power distribution data 
base for nuclear methods qualification. Crawford, B.W.; Parkos, 
G.R.; Shiraishi, L.M.; Valby, G.F. (General Electric Co., San Jose, 
CA). Trans. Am. Nucl. Soc.; 30: 225-226(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22746 Effects of transient modeling of bypass steamline on BWR 
pressurization. Hornyik, K. (Oregon State Univ., Corvallis); Naser, 
J.A. (Electric Power Research Inst., Palo Alto, CA). Trans. Am. 
Nucl. Soc.; 30: 231-232(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22747 Neutron flux determinations in the reactor cavities of 
LWR's. Rahn, F.J.; Till, H. (Electric Power Research Inst., Palo 
Alto, CA). Trans. Am. Nucl. Soc.; 30: 233-234(1978). (CONF- 
7811109—. 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22748 Analysis of reactor cavity radiation streaming: some prac- 
tical considerations. Simmons, G.L. (Science Applications, Inc., La 
Jola, CA). Trans. Am. Nucl. Soc.; 30: 234-235(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22749 Equipment for remote inspection of nuclear reactor coolant 
systems, Alexander, H.C.; Whiting, A.R. (Southwest Research Inst., 
San Antonio, TX). Trans. Am. Nucl. Soc.; 30: 793(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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22750 Response of a neutron detector to local coolant void distri- 
butions. Saleh, M.; Danofsky, R.; Hendrickson, R.A.; Struss, R.G.; 
Nabavian, M. (Iowa State Univ., Ames). Trans. Am. Nucl. Soc.; 30: 
507-508(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22751 Automatic on-line reactor coolant activity monitoring 
system. Crotzer, M.E. (Westinghouse Electric Corp., Pittsburgh, 
PA); Bestoso, W.J. Trans. Am. Nucl. Soc.; 30: 513-514(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22752 Uncertain benefits associated with refined fuel failure cri- 
teria. Geissler, G. (Babcock and Wilcox Co., Lynchburg, VA). 
Trans. Am. Nucl. Soc.; 30: 519-520(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22753 General Electric BWR fuel integrity limits and criteria. 
Holtzclaw, K.W.; Seshadri, A.V. (General Electric Co., San Jose, 
CA). Trans. Am. Nucl. Soc.; 30: 520-522(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22754 Impact of fuel damage on nuclear power plant operation. 
Gelhaus, F.E. (Electric Power Research Inst., Palo Alto, CA); 
Pomeroy, D.L.; Pitek, M.T. Trans. Am. Nucl. Soc.; 30: 522- 
523(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22755 Technique for estimating relocated gap width for gap con- 
ductance calculations. Klink, P.H. (EG and G Idaho, Inc., Idaho 
Falls). Trans. Am. Nucl. Soc.; 30: 545-547(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22756 Current solid radwaste concerns. Oyen, L.C. (Sargent and 
Lundy Engineeers, Chicago, IL). Trans. Am. Nucl. Soc.; 30: 557- 
558(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22757 Dow solidification system—state-of-the-art. Filter, H.E. 
(Dow Chemical U.S.A., Midland, MI). Trans. Am. Nucl. Soc.; 30: 
558(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22758 Peach Bottom Atomic Power Station radwaste system 
backfit considerations. Beck, G.J. (Philadelphia Electric Co., PA); 
Snyder, T.L. Trans. Am. Nucl. Soc.; 30: 560-561(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22759 Truly standardized design holding for more than 20 plants. 
Coudray, M.; Bebin, J. (Framatome, Tour Fiat, France). Trans. Am. 
Nucl. Soc.; 30: 569-570(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22760 Shield design against neutron streaming in the vicinity of a 
BWR pressure vessel. Seifferth, L.; Przibram, E.; Hock, R. 
(Kraftwerk Union AG, Offenbach, Germany). Trans. Am. Nucl. Soc.; 
30: 616(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22761 Radiation shielding for BWR shield wall penetrations. 
Gillett, T.C. (C.F. Braun and Co., Alhambra, CA); Warkentin, J.K.; 
Rogers, D.R. Trans. Am. Nucl. Soc.; 30: 616-617(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





MAY 15, 1979 


22762 Development of techniques for remote plasma arc cutting 
of a nuclear reactor vessel. Wodtke, C.H.; Plunkett, W.A. (Oak 
Ridge National Lab., TN). Weld. J. (Miami); 56: No. 12, 15-22(Dec 
1977). 

Procedures for in-air water-injection plasma arc cutting and a 
special automated operating cycle were developed to produce the 
required cuts and lift ting slots in the 3.1 in. (79 mm) stainless-steel- 
clad primary pressure vessel of the ERR. The water-injection plasma 
arc cutting torches, techniques, and the automated operating cycle 
were demonstrated to be workable for this application by cutting 
several vessel mockup assemblies. A plasma torch manipulator and a 
cutting control panel that had been designed and built at ORNL 
were used for remote automated underwater and in-air plasma arc 
cutting at the ERR. At the ERR, the primary pressure vessel was 
segmented and removed in 15 weeks under difficult remote working 
conditions. The plasma arc cutting torches, cutting control panel, 
and torch manipulator performed satisfactorily. The control panel 
and torch manipulator were subsequently used for torch manipula- 
tion during oxyacetylene cutting of the thermal shield outside the 
reactor vessel. Cutting of the reactor vessel and the outer thermal 
shield, as well as all other activities of the reactor dismantling 
project, were successfully completed. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 22713, 22714, 22715, 22718, 
22719, 22720, 22722, 22723, 22724, 22725, 22726, 22727, 22729, 
22732, 22733, 22734, 22735, 22736, 22737, 22747, 22748, 22749, 
22751, 22752, 22754, 22755, 22756, 22757, 22759, 22778, 22931, 
22936, 22945, 22951, 22953, 23059, 23068, 23069, 23111, 23114, 
23115, 23120, 23122, 23132, 23133, 23138, 23141, 23144, 23145, 
23149, 23153, 23167, 23181, 23184, 23191, 23196, 23197, 23200, 
23211, 23212, 23213, 23214, 23215, 23217, 23218, 23221, 23222, 
23223, 23224, 23225, 23226, 23227, 23228, 23230, 23231, 23232, 
23233, 23234, 23235, 23236, 23237, 23238, 23239, 23240, 23241, 
23244, 23245, 23246, 23250, 23253, 23297, 23298, 23299, 23300, 
23842, 24197, 24883 


22763 (CENPD—256-A) Test fuel rod irradiation. Licensing 
submittal to the NRC for the irradiation of test fuel rods in a 16 x 16 
nuclear reactor. (Combustion Engineering, Inc., Windsor, CT 
(USA)). Aug 1977. 39p. Combustion Engineering, Inc., Windsor, 
Cr. 


The topical report describes the Combustion Engineering 
experimental program to investigate 16 x 16 type fuel rod perform- 
ance. The experimental program will involve irradiation of four test 
rods for two or three reactor operating cycles. The rods will be 
located in non-limiting positions in the core and will be located in 
assemblies pre-characterized as part of a fuel surveillance program. 
The unique features of the test rods as well as their impact on 
reactor operation are discussed in the report. When calculations 
were performed, parameters applicable to Arkansas Nuclear One, 
Unit 2, a 16 x 16 fueled reactor, were used. The test rods will utilize 
standard Batch C type fuel pellets and cladding. 


22764 (CONF-781146—12) Thermal hydraulic analysis for the 
PWR blowdown heat transfer separate-effects program. Craddick, 
W.G. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 20p. Dep. NTIS, PC A02/MF AOI. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

Rod surface temperatures in the THTF are sensitive to flow 
variations. Thus, accurate prediction of THTF rod behavior will 
require accurate prediction of flows. RELAP 4 MOD 5 Update 2 
predicts absolute pressures and some flows fairly well. It homog- 
enizes energy and density fronts and predicts flows poorly where 
flow reversals or frequent density changes occur. RELAP’s predict- 
ed quality increases coupled with the quality dependence of its CHF 
correlation produce predictions of early, sustained rod surface tem- 
perature excursions even when these do not, in reality, occur. 
Further work is necessary to obtain local fluid conditions of suffi- 
cient accuracy to allow utilization of experimentally determined 
CHF and heat transfer coefficients. 


22765 (EPRI-NP—636) Evaluation of eddy current inspection 
methods for PWR steam generator tubing. Final report. Brown, S.D. 
(Battelle Columbus Labs., OH (USA)). Oct 1978. 29p. Dep. NTIS, 
PC A03/MF AOl. 

Considerable activity is being funded in NDE systems devel- 
opment for steam generator inspection by several development 
groups; however, the performance and applicability of this technol- 
ogy 1s variable and there are practical incentives to get more precise 
measures of performance. To study the performance of any new 
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systems as well as to define a baseline for existing steam generator 
inspection capability, the Electric Power Research Institute (EPRI) 
initiated in 1977 a round-robin evaluation. Four systems were evalu- 
ated by a panel of in-service inspection specialists and NDE consul- 
tants. As part of the evaluation, simulated in-service inspections were 
conducted using a portable mock-up of a sector of a steam generator 
containing realistic defective tubing representative of major industry 
inspection problems. The details of planning and conducting this 
study and selected results are presented. 


22766 (NUREG/CR—0325) Relevance of fatigue tests to cold 
leg piping. Mayfield, M.E.; Rodabaugh, E.C.; Eiber, R.J. (Battelle 
Columbus Labs., OH (USA)). Jul 1978. 102p. NTIS, PC A06/MF 
AOl. 

The "cold leg” in a PWR is defined as that portion of the 
primary coolant loop that lays between the coolant pump and the 
reactor vessel. One of the conditions which may lead to failure in a 
cold leg consists of repeated cycles of stress. These repeated stress 
cycles may cause the growth of any smail defect in the weld or base 
material and, if the stress cycles are high enough and frequent 
enough, the defect may grow until it penetrates the wall, resulting in 
a leak, or under some po ngces conditions, a large break might 
occur. The objective of this report is to present an evaluation of 
available fatigue test data on piping products to determine the 
margin of safety of the present ASME code method of evaluation; to 
determine the leak-rupture trends of components tested with signifi- 
cant internal pressures; and to determine the implications of the tests 
with respect to the cold leg piping systems in PWR’s. 


22767 (NUREG/CR—0519) COBRA IV-I: an IBM-compatible 
version. Lister, D.M.; Jallouk, P.A. (Union Carbide Corp., Oak 
Ridge, TN (USA). Computer Sciences Div.). 19 May 1978. Contract 
W-7405-ENG-26. 67p. (OQRNL/NUREG/CSD-—%). Dep. NTIS, PC 
A04/MF AOl1. 

This document reports the work being performed on the 
conversion of COBRA IV from CDC-7600-compatible FORTRAN 
to IBM-360/195-compatible FORTRAN. Details are given of the 
modifications that have been completed through the FIX12 version 
of COBRA IV. 


22768 (ORNL/TM—6501) Estimation of costs for fabrication of 
pressurized-water reactor fuel. Judkins, R.R.; Olsen, A.R. (Oak Ridge 
National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
26p. Dep. NTIS, PC A03/MF AO]. 

To provide a reference case on which to base cost estimates 
of the several fuel cycles to be considered, the facility, equipment, 
and operating requirements for the fabrication of fuel for current- 
design pressurized-water reactors were examined. From an analysis 
of these requirements, the capital and operating costs of a plant with 
a capacity of two metric tons of heavy metal per day (MTHM/day) 
were estimated. In a cash flow analysis, the lifetime of the plant was 
assumed to be 20 y, and the income from the sale of nuclear fuel 
assemblies over this period was equated to the total capital and 
operating expenses of the plant, including a specified 15% return on 
investment. In this way a levelized unit price for the fuel was 
obtained. The effects of inflation were not considered since the 
purpose of these estimates and the determination of unit price was to 
permit comparison of different types of fuels. The capital costs of the 
fuel fabrication plant were estimated at $32 million for the facility— 
land, site preparation, building—and $34 million for equipment. 
Annual operating costs including labor, management, materials, and 
utilities were estimated to be $36.5 million. From these estimates, the 
unit price for fabricating the fuel for the reference pressurized-water 
reactor was determined to be $138/kg of heavy metal or $63,600 per 
fuel assembly. 


22769 Safety calculations and benchmarking of Babcock and 
Wilcox designed close spaced fuel storage racks. Bromley, W.D.; 
Olszewski, J.S. (Babcock and Wilcox Co., Lynchburg, VA). Nucl. 
Technol.; 41: No. 3, 341-348(Dec 1978). 

Fuel storage racks have been redesigned to give closer spaced 
storage capabilities. In this redesign, the objective was to offer an 
optimum balance between maximum storage and minimum cost, 
with an adequate safety margin. Design conditions were: (1) B and 
W Mark B and Mark C pressurized water reactor fuel assemblies, (2) 
UO, at 3.5 wt% enriched or MOz at 4.5 wt% enriched, and (3) k/ 
sub eff < 0.95. To achieve good geometric representations of the 
fuel assemblies and storage racks, KENO Monte Carlo computer 
codes were used. (Parametric studies were made of k/sub eff/ versus 
can spacing, thickness, and boron concentration for an infinite stor- 
age pool.) The UO» studies used KENO II with a 16-energy-group 
neutron structure and the standard Hansen-Roach library. The MO» 
studies used KENO IV with a 123-energy-group structure. The 
KENO calculations were then benchmarked against critical experi- 
ment data. Systematic errors caused by biases in the calculational 
techniques were identified by comparing (benchmarking) calculated 
values with experimental values. Random errors caused by statistical 
errors in Monte Carlo calculations and material and fabrication 
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tolerances were combined before being added tc applicable system- 
atic errors. 


22770 Tensile properties and annealing characteristics of H.B. 
Robinson spent fuel cladding. Bauer, A.A.; Lowry, L.M. (Battelle 
Memorial Inst., Columbus, OH). Nucl. Technol; 41: No. 3, 359- 
372(Dec 1978). 

Studies of the tensile properties of Zircaloy-4 spent fuel 
cladding and their change with both isothermal and transient anneal- 
ing have been conducted. The cladding was obtained from spent fuel 
rods irradiated to a maximum fuel burnup of 30 MWd/kg in the 
Carolina Power and Light H.B. Robinson power reactor. The yield 
and ultimate strengths of the as-received material decreased linearly 
with temperature from room temperature to 42.7°C (800°F). Uni- 
form elongation was unaffected by temperature over the same range, 
while total elongation increased sharply between 329 and 371°C (625 
and 700°F). At 482°C (900°F), properties reflected annealing that 
occurred during the test. The tensile properties at 371°C (700°F) 
were found to be strain rate dependent. The strength properties 
increased in strain rate, while the total elongation decreased. Uni- 
form elongation exhibited no effect of strain rate. Evidence of 
dislocation channeling was observed. When the spent fuel cladding 
was annealed, radiation anneal hardening was noted during early 
stages in the annealing process. Annealing of irradiation-induced 
strengthening occurred rapidly at temperatures above 538°C 
(1000°F) under isothermal conditions and below 704°C (1300°F) 
under transient annealing conditions for heating rates of 28°C 
(50°F)/s or less. Ductility increases lagged the strength changes 
during annealing. A ductility minimum, as measured by total elonga- 
tion, is not reflected in reduction-of-area measurements. The anneal- 
ing behavior of cold-worked Zircaloy cladding was found to be 
significantly different from the irradiated material. Annealing was 
accompanied by a change in the isotropy of deformation as deter- 
mined from tube wall and diameter measurements. The as-irradiated 
cladding exhibited essentially isotropic reductions, as op to the 
anisotropic reductions measured for both annealed cladding and 
unirradiated Zircaloy tubing. 


22771 Nuclear reactor cavity streaming shield. Klotz, R.J.; Ste- 
phen, D.W. (to Combustion Engineering, Inc.). US Patent 4,126,515. 
21 Nov 1978. Filed date 29 Apr 1977. 4p. 

The upper portion of a nuclear reactor vessel supported in a 
concrete reactor cavity has a structure mounted below the top of the 
vessel between the outer vessel wall and the reactor cavity wall 
which contains hydrogenous material which will attenuate radiation 
streaming upward between vessel and the reactor cavity wall while 
preventing pressure buildup during a loss of coolant accident. 


22772 Calculation of spatial weighting functions for ex-core neu- 
tron detectors. Crump, M.W.; Lee, J.C. (Univ. of Michigan, Ann 
Arbor). Nucl. Technol.; 41: No. 1, 87-96(Nov 1978). 

A mathematical model for ex-core detector response in pres- 
surized water reactor (PWR) configurations is presented, based on 
the use of a spatial weighting function that is independent of core 
power distribution. The spatial weighting function is derived equiv- 
alently using a point kernel model and from numerical solutions of 
the adjoint neutron transport equation. These methods are verified 
through the use of experimental thermal flux data for deep penetra- 
tion in water and metal media. An adjoint ANISN weighting func- 
tion calculation for a one-dimensional cylindrical PWR model also 
shows good agreement with an equivalent point kernel calculation. 
Weighting function calculations using the point kernel method for a 
detailed three-dimensional model based on the Indian Point Unit 2 
Reactor indicate that 91% of ex-core detector response is due to the 
five fuel assemblies nearest the detector. We believe that the weight- 
ing functions obtained with the point kernel method represent reli- 
able information that can be used in the analysis of ex-core detector 
response during reactor operations. 


22773 Model of the mass transfer of corrosion products in high 
temperature, high pressure water circuits. Nicholson, F.D. (Australian 
Atomic Energy Commission, Research Establishment, Lucas 
Heights, New South Wales). Corrosion; 34: No. 4, 125-133(Apr 
1978). 

A model describing mass transfer in high temperature water 
circuits is developed from previous experimental work and informa- 
tion in the literature. The rate of accumulation of corrosion products 
on surfaces is the difference between the deposition rate (kC) and the 
release rate (R). The deposition rate constant (k) varies widely, but 
probably only as a result of a synergistic combination of heat flux 
and other variables which are related to the chemistry of the coolant 
or crud. For practical purposes, k ranges from 0.1 to 104 ym s~*. 
Deposition is not, generally, diffusion-controlled in the fluid, al- 
though deposition rates approaching those estimated to be limited by 
fluid-phase diffusion have been observed by several workers. The 
crud release rate (R) depends on stresses within the deposit and on 
the strength of the deposit. When operating conditions in the circuit 
are constant, the release rate decreases slowly with time and tem- 
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perature and is essentially independent of the magnitude of the 
deposit. R often has a value about 0.1 to 1 wg m~* s~' but, under 
changing conditions, values in excess of 1000 are common. 


22774 Regulatory considerations of steam generator operating 
experience. Eisenhut, D.G. (Nuclear Regulatory Commission, Wash- 
ington, DC). Trans. Am. Nucl. Soc.; 30: 166(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22775 Benefits of contaminant control on Westinghouse steam 
generator operations. Malinowski, D.D.; Duhn, E.F. (Nuclear Steam 
Generator Div., Pittsburgh, PA). Trans. Am. Nucl. Soc.; 30: 
167(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22776 Stress corrosion cracking of Inconel-600 tubing in primary 
water. van Rooyen, D.; Bulischeck, T.S. (Brookhaven National Lab., 
Upton, NY). Trans. Am. Nucl. Soc.; 30: 167(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22777 PWR steam generator chemical cleaning. Pettit, P.J. 
(Dept. of Energy, Washington, DC); Rothstein, S. Trans. Am. Nucl. 
Soc.; 30: 168-169(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22778 Iodine stress corrosion cracking in irradiated LWR clad- 
ding. Yaggee, F.L.; Mattas, R.F.; Neimark, L.A. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 30: 199-200(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22779 Influence of oxide coatings on the ductility of Zircaloy-4. 
Bocek, M.; Petersen, C. (Kernforschungszentrum Karlsruhe GmbH, 
Germany). Trans. Am. Nucl. Soc.; 30: 200-202(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22780 Extended ICE method for UTSG transient simulation. 
Crump, M.W.; Lee, J.C. (Univ. of Michigan, Ann Arbor). Trans. 
Am. Nucl. Soc.; 30: 206-208(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22781 Qualification of C-E’s 3-D spatial neutronics codes for 
PWR analyses. Terney, W.B.; Bandera, R.P.; Ober, T.G. (Combus- 
tion Engineering Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 30: 226- 
227(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22782 Applications of Monte Carlo and discrete-ordinates tech- 
niques to PWR cavity shield design. Cavanaugh, G.P. (Combustion 
Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 30: 235- 
236(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22783 Reactor cavity radiation streaming. Cardito, J.M.; East- 
man, E.A.B.; Allen, P.R.; Wainio, K.M. (Stone and Webster Engi- 
neering Corp., Boston, MA). Trans. Am. Nucl. Soc.; 30: 236(1°78). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22784 Methodology for the analysis and design of a PWR reactor 
cavity shield system. Celnik, J. (Burns and Roe, Inc., Oradell, NJ). 
Trans. Am. Nucl. Soc.; 30: 236-238(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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22785 Pool-site fuel inspection and examination techniques ap- 
plied by the KWU fuel service. Knaab, H.; Knecht, K. (Reaktortech- 
nik, Erlangen, Germany). Trans. Am. Nucl. Soc.; 30: 757(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22786 Steam generator polar crane maintenance and inspection 
system. Harden, C.T.; McCurry, R.H. (Chattanooga Nuclear Oper- 
ations, TN). Trans. ‘Am. Nucl. Soc.; 30: 794-795(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22787 New motorized grapple for removing contaminated filter 
assemblies. Pierce, R.E. Trans. Am. Nucl. Soc.; 30: 795-796(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22788 Effect of inoperable in-core detectors on core monitoring 
system accuracy. Endter, R.K.; Foster, R.G. (Combustion Engineer- 
ing, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 30: 497(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22789 Ex-core detector shape annealing functions for a ribbed 
core shroud, Cavanaugh, G.P.; Leung, D.C. (Combustion Engineer- 
ing, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 3: 499-500(1978). 
(CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22790 Cavity geometry impact on power distribution measure- 
ment with multisection ex-core detectors. Neuschaefer, H.E.; Humph- 
ries, J.R. (Combustion Engineering, Inc., Windsor, CT). Trans. Am. 
Nucl. Soc.; 30: 503-504(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22791 Measurement of transient two-phase flow during blow- 
down. Hsia, A.H.; Schneider, R.E. (Combustion Engineering, Inc., 
Windsor, CT); Sreepada, S. Trans. Am. Nucl. Soc.; 30: 514-515(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22792 Post-DNB fuel design limit. Ritterbusch, S.E.; Mason, 
J.H. (Combusting Engineering, Inc., Windsor, CT). Trans. Am. Nucl. 
Soc.; 30: 517-518(1978). (CONF-7811109—) 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22793 New design procedure for DNB limits in PWRs. Che- 
lemer, H.; Shefcheck, J. (Westinghouse Electric Corp., Pittsburgh, 
PA). Trans. Am. Nucl. Soc.; 30: 518-519(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22794 Improved version of the transverse momentum equation for 
COBRA-IV-I. Masterson, R.E. (Brookhaven National Lab., Upton, 
NY). Trans. Am. Nucl. Soc.; 30: 526-527(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22795 Evaluation of modeling assumptions for PWR dynamics. 
Kerlin, T.W.; Katz, E.M.; Freels, J.D.; Cherng, J.C. (Univ. of 
Tennessee, Knoxville). Trans. Am. Nucl. Soc.; 30: 538-539(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22796 Thermal hydraulics of accelerator breeder systems for 
regeneration of reactor fuel assemblies. Yu, W.S.; Powell, J.R. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 
549-550(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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22797 Review of Zion Station for potential systems interaction 
events. Rafner, L.S. (Commonwealth Edison Co., New York, NY); 
Roell, T.L.; Vellender, G.C. Trans. Am. Nucl. Soc.; 3: 568- 
569(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22798 Measurement of radionuclide surface activities in a pres- 
surized water reactor. Crotzer, M.E. (Westinghouse Electric Corp., 
Pittsburgh, PA). Trans. Am. Nucl. Soc.; 30: 603-604(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22799 Reactor cavity streaming: the problem and engineered 
solutions. Iotti, R.C. (Ebasco Services, Inc., New York, NY); Yang, 
T.L.; Rogers, W.H. Trans. Am. Nucl. Soc.; 30: 610-611(1978), 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22800 Survey of neutrons inside the containment of a pressurized 
water reactor. Hankins, D.E.; Griffith, R.V. (Univ. of California, 
Livermore, CA). Trans. Am. Nucl. Soc.; 30: 612-613(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22801 Calculations of the neutron environment inside a PWR 
containment. Hopkins, W.C. (Bechtel National, Inc., Gaithersburg, 
MD). Trans. Am. Nucl. Soc.; 30: 613-614(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22802 Low-pressure-drop reactor cavity shield system. Klotz, 
R.J. (Combustion Engineering, Inc., Windsor, CT). Trans. Am. Nucl. 
Soc.; 30: 615(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22803 Optimizing NDI sensitivity. Johnson, D.P. (Failure Anay- 
sis Assoc., Palo Alto, CA). Met. Prog.; 112: No. 4, 64-69(Sep 1977). 

Nondestructive inspection (NDI) plays an important role in 
assuring reliability of major engineering systems, such as nuclear 
power plants, oil refineries, and aircraft. Most mechanical compo- 
nents critical to the operation of these systems are examined by at 
least one, and often more, of the standard NDI methods. The 
coolant system for a typical pressurized water nuclear reactor 
(PWR) is an example. A properly applied nondestructive inspection 
can, under the appropriate conditions, reduce total production and 
life cycle cost (including repair and/or failure costs) of the system by 
orders of magnitude. On the other hand, an improperly applied 
inspection can, under certain conditions, significantly increase total 
system production and life cycle cost. There are two general aspects 
of the inspection process that must be considered to develop an 
effective inspection: the NDI response features used in making the 
accept/reject decision and the NDI procedures selected must be 
such that a reasonable correlation exists between the response fea- 
tures and the severity of the imperfection; and the imperfection 
response thresholds at which the accept/reject decisions are made 
must be selected to minimize total cost. 


22804 Concrete as biological shield material used at the construc- 
tion of the Paks Nuclear Power Plant. Buday, T. (Epitestudomanyi 
Intezet, Budapest (Hungary)). Magy. Epitoipar; 26: No. 
563(1977). (In Hungarian). 

Concrete shields play an important role in the biological 
protection against radioactive radiation from nuclear reactors. The 
author summarizes the technological specifications of the first two 
blocks of concrete shields made of 3600 kg/m* volume density 
heavy concrete as designed, used for the biological protection at the 
Paks Nuclear Station. The special additives and cements available in 
Hungary and their requirements are evaluated in detail. The satisfac- 
tory composition of iron hematite and iron siderite are given for 
concrete considering previous experiments and experimental results. 
The main characteristics of heavy concrete are compared with those 
of iron hematite and iron siderite. The production procedures are 
detailed, with special attention to continuous concrete work and 
instructions to avoid or to solve problems which may arise. 
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REFER ALSO TO CITATION(S) 22951, 23113, 23118, 23126, 
23141, 23210, 23858, 23947, 24213 


22805 (BNL-NUREG—25324) Chemical reactions in the helium 
impurities loop. Epel, L.G.; Schweitzer, D.G. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-781144—14). Dep. NTIS, PC A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

The Helium Impurities Loop (HIL) at Brookhaven National 
Laboratory has been run to study reactions between the three metals 
and the four major helium oxidation and reduction and on carburiza- 
tion of the metals. Preliminary work on hydrogen diffusion through 
the loop walls and on hydrogen retention in the walls is also 
— During the past year much experience has been accumu- 
ated on loop operation and instrument reliability. A small “bench 
test’ loop has been built and operated to study reactions under more 
controlled conditions than possible in the HIL. These efforts are in 
preparation for more quantitative experiments that wiil be performed 
during the coming year. 


22806 (BNL-NUREG—25325) Effect of fission product interac- 
tions on the corrosion and mechanical properties of HTGR alloys. 
Aronson, S.; Chow, J.G.Y.; Soo, P.; Friedlander, M. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
8p. (CONF-781144—16). Dep. NTIS, PC A02/MF AOl1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Preliminary experiments have been carried out to determine 
how fission product interactions may influence the mechanical integ- 
rity of reference HTGR structural metals. In this work Type 304 
stainless steel, Incoloy 800 and Hastelloy X were heated to 550 to 
650°C in the presence of CsI. It was found that no corrosion of the 
alloys occurred unless air or oxygen was also present. A mechanism 
for the observed behavior is proposed. A description is also given of 
some long term exposures of HTGR materials to more prototypic, 
low concentrations of I:, Tez and CsI in the presence of low ial 
pressures of O2. These samples are scheduled for mechanical bend 
tests after exposure to determine the degree of embrittlement. 


22807 (BNL-NUREG—25326) Effect of a helium environment 
on the mechanical properties of HTGR primary system metals. Chow, 
J.G.Y.; Soo, P.; Sabatini, R.L. (Brookhaven National Lab., Upton, 
NY (USA)). 1978. Contract EY-76-C-02-0016. 13p. (CONF- 
781144—15). Dep. NTIS, PC A02/MF AOI1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Portions of document are illegible. 

Creep and high cycle fatigue tests have been carried out on 
Incoloy 800H and Hastelloy X in a helium environment containing 
40 p atm of H2O, 200 » atm He, 40 pp atm CO, 20 pw atm CH, and 10 
p atm COs. The creep behavior of a 800H does not appear to 
show significant differences from that measured in air. However, the 
poor X at the maximum test temperature studied (871°C, 

1600°F) shows behavior which is inferior. With respect to high 
cycle fatigue, the Incoloy 800H is weaker in the helium environment 
at a test temperature of 649°C (1200°F). At 760°C (1400°F) the 
strength in helium is higher but there is a tendency to lose strength 
more rapidly than for the air tests as the test time increases. Hastel- 
loy X tested at 871°C (1600°F) also shows higher strength in helium 
for short test times but for extended tests the strengths in air and 
helium become similar. Scanning electron microprobe analyses have 
been carried out to correlate the strength measurements with surface 
oxidation characteristics and internal structural changes. 


22808 (BNL-NUREG—25333) Correlation of vshng + cycle and low 
cycle fatigue data for some HTGR structural metals. Soo, P.; Chow, 
J.G.Y. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 12p. (CONF- 781144—11). Dep. NTIS, PC 
A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

An analytical procedure has been evaluated to determine 
whether low and high cycle fatigue testing techniques may be 
correlated in the 10° cycle region where the data overlap. The 
procedure, which is based on the use of cyclic stress-strain curves to 


convert high cycle fatigue stresses to equivalent strains, is shown to 
be acceptable for Incoloy 800H, Hastelloy X, Type 304 stainless 
steel and 2 1/4 Cr—1Mo steel in the range of temperature for which 
data are available. 


22809 (COO—4057-6) Gas reactor international cooperative pro- 
gram interim report: German Pebble Bed Reactor design and technol- 
ogy review. (General Electric Co., Sunnyvale, CA (USA). Advanced 
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Reactor Systems Dept.). Sep 1978. Contract EN-77-C-02-4057. 337p. 
Dep. NTIS, PC A15/MF AOl. 

This report describes and evaluates several gas-cooled reactor 
plant concepts under development within the Federal Republic of 
Germany (FRG). The concepts, based upon the use of a proven 
Pebble Bed Reactor (PBR) fuel element design, include nuclear heat 
generation for chemical processes and electrical power generation. 
Processes under consideration for the nuclear process heat plant 
(PNP) include hydrogasification of coal, steam gasification of coal, 
combined process, and long-distance chemical heat transportation. 
The electric plant emphasized in the report is the steam turbine cycle 
(HTR-K), although the gas turbine cycle (HHT) is also discussed. 
The study is a detailed description and evaluation of the nuclear 
portion of the various plants. The general conclusions are that the 
PBR technology is sound and that the HTR-K and PNP plant 
concepts appear to be achievable through appropriate continuing 
development programs, most of which are either under way or 
planned. 


22810 Fine-energy cross-section space shielding for doubly het- 
erogeneous reactor cores. Stamatelatos, M.G. (Science Applications, 
Inc., La Jolla, CA); La Bauve, R.J. Trans. Am. Nucl. Soc.; 30: 716- 
717(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22811 (GA-A—13436) Kernel migration measurements on unir- 
radiated BISO- and TRISO-coated ThC, fuel particles. Sims, J.R. Jr.; 
Smith, C.L. (General Atomic Co., San Diego, CA (USA)). Oct 1978. 
Contract EY-76-C-03-0167. 55p. Dep. NTIS, PC A04/MF AO1. 

The kernel migration behavior of unirradiated BISO- and 
TRISO-coated ThC, was characterized under a temperature gradi- 
ent in the temperature range of 1320° to 1865°C. A new crucible 
configuration with a matrix material consisting of 25 wt% natural 
flake graphite and 75 wt % binder (5 wt % maleic acid, 45 wt % 
furfural alcohol, and 50 wt % methyl alcohol) was employed to 
contain the fuel particles. The ThC, kernel migration coefficients 
(KMC), which are independent of coating type (BISO or TRISO), 
are consistent with earlier data. The ThC, kernel migration coeffi- 
cient determined in this study is KMC m*k/sec) = 2.2 exp(-3.17 x 
10°/8.314T), 


22812 (GA-A—14654) Postirradiation thermal analysis of cap- 
sule P13T. Ketterer, J.W. (General Atomic Co., San Diego, CA 
(USA)). Dec 1978. Contract EY-76-C-03-0167-065. 76p. Dep. NTIS, 
PC A05/MF AOl. 

In determining fuel rod temperature histories for the P13T 
capsule, a technique which combined measured temperature and 
dimensional data, TAC-2D computer modeling, and a calculational 
procedure was employed. TAC-2D models were constructed for 
each of the capsule’s four fuel bodies and temperature matching runs 
were made at five time points of the irradiation history. The agree- 
ment between TAC-calculated and measured temperatures was 
good; at all times the TAC-calculated temperatures were within 
20°C of the Chromel-Alumel (C/A) measurements and 40°C of the 
corrected tungsten-rhenium (W/Re) temperatures. Thermocouple 
decalibration was treated in detail and corrected temperatures for all 
W/Re thermocouples were calculated over the irradiation period. 


22813 (GA-A—15164) Requirements for thermal insulation on 
prestressed concrete reactor vessels. Neylan, A.J.; Wistrom, J.D. 
(General Atomic Co., San Diego, CA (USA)). Oct 1978. Contract 
EY-76-C-03-0167-065. 38p. (CONF-781065—2). Dep. NTIS, PC 
A03/MF AOl1. 

From Vessel concepts for gas-cooled reactors; Lausanne, 
Switzerland (23 Oct 1978). 

During the past decade, extensive design, construction, and 
operating experience on concrete pressure vessels for gas-cooled 
reactor applications has accumulated. Excellent experience has been 
obtained to date on the structural components (concrete, prestressing 
systems, liners, penetrations, and closures) and the thermal insula- 
tion. Three fundamentally different types of insulation systems have 
been employed to ensure the satisfactory performance of this compo- 
nent, which is critical to the overall success of the prestressed 
concrete reactor vessel (PCRV). Although general design criteria 
have been published, the requirements for design, materials, and 
construction are not rigorously addressed in any national or interna- 
tional code. With the more onerous design conditions being imposed 
by advanced reactor systems, much greater attention has been di- 
rected to advance the state of the art of insulation systems for 
PCRVs. The paper addresses some of the more recent developments 
peg field being performed by General Atomic Company and 
others. 


22814 (GA-A—15180) MEU/Th fuel cycle optimization for the 
Lead Plant. Merrill, M.H.; Lane, R.K. (General Atomic Co., San 
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Diego, CA (USA)). Dec 1978. Contract EY-76-C-03-0167-065. 33p. 
Dep. NTIS, PC A03/MF AOl. 

The reference equilibrium cycle fuel composition for the 
Lead Plant was specified previously by a C/Th ratio of 850 and a 
fuel rod diameter of 1.17 cm, which is optimal for non-recycle 
operation and close to optimal for recycle of bred U-233. Subsequent 
work has emphasized the importance of full recycle of all discharged 
uranium to maintain the competitive advantage of the MEU/Th 
cycle. Cycles with full recycle optimize at higher thorium loadings 
and larger rod diameters. This is an additional benefit for core design 
and reduces fabrication problems. New optimization studies based on 
full recycle lead to an equilibrium cycle composition characterized 
by a C/Th ratio of 600 and a rod diameter of 1.35 cm. The average 
packing fraction of fuel particles in the rod is 0.43. The C/Th ratio 
for the initial core is 350, which can also be accommodated with the 
1.35 cm rod diameter. Mass flow data for 30 year operation and fuel 
cycle cost data have been obtained for this cycle and for several 
other thorium loadings. 


22815 (GA-A—15184) Nuclear closed-cycle gas turbine (GT- 
HTGR): a utility power plant for the year 2000. McDonald, C.F. 
(General Atomic Co., San Diego, CA (USA)). Nov 1978. Contract 
EY-76-C-3-00167-046. 14p. (CONF-790102—4). Dep. NTIS, PC 
A02/MF AOl1. 

From 17. AIAA aerospace sciences meeting; New Orleans, 
LA, USA (15 Jan 1979). 

The combining of a modern power conversion system such as 
the closed-cycle gas turbine (CCGT) with an advanced high-tem- 
perature gas-cooled reactor(HTGR) results in a power plant well 
suited to projected utility needs in the late 1990's and early decades 
of the 21st century. This paper discusses design aspects of the GT- 
HTGR plant in its present conceptual design stage. The established 
technology bases for the GT-HTGR power plant are outlined, and 
emphasis is placed on the design and development of the helium 
turbomachine. The benefits of the nuclear gas turbine power plant 
are presented, and it is concluded that the worldwide efforts to bring 
it into use should increase rapidly because the role it can have in 
meeting national energy goals is significant. 


22816 (INIS-mf—3953, pp 217-226) Calculation of heat and mass 
transfer in chemically reacting turbulent flow in a tube. Mikhailov, 
M.D.; Nesterenko, V.B.; Spasov, K.I.; Tverkovkin, B.E. 1976. (In 
Russian). 

From 5. conference on heat and mass transfer; Minsk, Byelo- 
russian SSR (May 1976). 


Generalization is made of the mathematical model of heat- 
and mass transfer of a chemically reacting gas N2O, in a turbulent 
flow in a tube; a computer program is compiled. 


22817 (INIS-mf—3953, pp 155-160) Analytical solution of heat 
and mass transfer problem in 2NO:reversible2NO + O2 chemical none- 
quilibrium mixtures in laminar flow in a plane channel at constant 
temperature of inert impermiable surface. Mishina, L.V.; Serebryanyi, 
G.Z. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). 
1976. (In Russian). 

From 5. conference on heat and mass transfer; Minsk, Byelo- 
russian SSR (May 1976). 


Analytical and numerical investigation is carried out of the 
problem of heat- and mass transfer in a chemically nonequilibrium 
mixture 2NOereversible2NO + Oz in laminar flow in a flat channel at 
a constant temperature of an inert impermeable surface. A compari- 
son of the analytical and numerical results shows that calculations of 
the characteristics of heat- and mass transfer in the system under 
consideration can be made accurately enough with the analytical 
expressions obtained from the solution of a set of linearized equa- 
tions. 


22818 (ORNL/TM—6455) Distribution of fission products in 
Peach Bottom HTGR fuel element F05-05. Wichner, R.P.; Dyer, 
F.F.; Martin, W.J.; Fairchild, L.L. (Oak Ridge National Lab., TN 
(USA)). Jan 1979. Contract W-7405-ENG-26. 270p. Dep. NTIS, PC 
A12/MF AOl. 

The report describes the last in a series of six postirradiation 
examinations of Peach Bottom High-Temperature Gas-Cooled Reac- 
tor driver fuel elements. Element FO5-05 was a low-rhodium fuel 
element, centrally located within core 2 adjacent to a "type 1” 
control rod, and a low rhodium element containing a poisoned spine. 
The element received an equivalent of 897 full power days irradia- 
tion prior to scheduled termination of core operation. The examina- 
tion procedures emphasized the determination of radionuclide distri- 
butions in the graphite portions of the fuel element. Axial gamma 
scans indicated 37.2 Ci of '*’Cs in the sleeve of the element and 9.2 
Ci in the spine. From similar measurements, 346 Ci of '°7Cs was 
estimated to be in the fuel showing that some 12% of it was found in 
the graphite components. Axial distributions indicated also that 
significant amounts of the total inventory of '*7Cs moved toward the 
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bottom of the element during operation. The axial distribution of 
134Cs was similar to '°7Cs. 


22819 (ORNL/TM—6561) Effect of particle blending on HTGR 
fuel rod temperature profiles. Angelini, P.; Long, J.L.; Starnes, D.E. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 77p. Dep. NTIS, PC A05/MF A011. 

High-Temperature Gas-Cooled Reactor (HTGR) fuel rods 
are fabricated by blending and loading particles — uranium fissile, 
thorium fertile, and carbon shim particles — into molds, then inject- 
ing a matrix to bind the particles in the form of a rod. The process is 
completed by carbonization and heat treating. One particle blender 
under development is the splitter incremental blender. This type of 
blender prevents large variations in the fuel particle distribution 
within fuel rods. Since the consequences of microsegregation pro- 
duced by the splitter incremental blender were previously unknown, 
a theoretical study of the temperature profiles within fuel rods 
blended by 5-, 10-, and 20-way splitter incremental blenders was 
performed. X-radiographs as well as gamma-ray scans of fuel rods 
were used to estimate the general function was shown to relate 
directly to the fuel distribution in the rods. Thus a model based on a 
cosine function was chosen to simulate the heat generation as a 
function of axial position. The parametric study included a number 
of variables such as fuel distribution variations in the axial direction, 
fuel distribution variations in both axial and radial directions, fuel 
rod thermal conductivity, gap size between the fuel rod and the fuel 
element, temperature at the outer surface of the fuel eleemnt, and the 
number of incremental splits for particle blending. Two fuel rod 
dimensions were used to represent the Fort St. Vrain and Large 
HTGR fuel rods. A heat conduction computer program was used 
for the steady-state calculations. 


22820 (ORNL/TM—6562) Uranium and thorium loadings deter- 
mined by chemical and nondestructive methods in HTGR fuel rods for 
the Fort St. Vrain Early Validation Irradiation Experiment. Angelini, 
P.; Rushton, J.E. (Oak Ridge National Lab., TN (USA)). Jan 1979. 
Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF AOl. 

The Fort St. Vrain Early Validation Irradiation Experiment is 
an irradiation test of reference and of improved High-Temperature 
Gas-Cooled Reactor fuels in the Fort St. Vrain Reactor. The irradia- 
tion test includes fuel rods fabricated at ORNL on an engineering 
scale fuel rod molding machine. Fuel rods were nondestructively 
assayed for **°U content by a technique based on the detection of 
prompt-fission neutrons induced by thermal-neutron interrogation 
and were later chemically assayed by using the modified Davies 
Gray potentiometric titration method. The chemical analysis of the 
thorium content was determined by a volumetric titration method. 
The chemical assay method for uranium was evaluated and the 
results from the as-molded fuel rods agree with those from: (1) large 
samples of Triso-coated fissile particles, (2) physical mixtures of the 
three particle types, and (3) standard solutions to within 0.05%. 
Standard fuel rods were fabricated in order to evaluate and calibrate 
the nondestructive assay device. The agreement of the results from 
calibration methods was within 0.6%. The precision of the nondes- 
tructive assay device was established as approximately 0.6% by 
repeated measurements of standard rods. The precision was compa- 
rable to that estimated by Poisson statistics. A relative difference of 
0.77 to 1.5% was found between the nondestructive and chemical 
determinations on the reactor grade fuel rods. 


22821 (ORNL/TM—6610) Design and evaluation of a nondes- 
tructive fissile assay device for HTGR fuel samples. McNeany, S.R.; 
Knoll, R.W.; Jenkins, J.D. (Oak Ridge National Lab., TN (USA)). 
Feb 1979. Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF 
AOl. 

Nondestructive assay of fissile material plays an important 
role in nuclear fuel processing facilities. Information for product 
quality control, plant criticality safety, and nuclear materials ac- 
countability can be obtained from assay devices. All of this is 
necessary for a safe, efficient, and orderly operation of a production 
plant. Presented here is a design description and an operational 
evaluation of a device developed to nondestructively assay small 
samples of High-Temperature Gas-Cooled Reactor (HTGR) fuel. 
The measurement technique employed consists in thermal-neutron 
irradiation of a sample followed by pneumatic transfer to a high- 
efficiency neutron detector where delayed neutrons are counted. In 
general, samples undergo several irradiation and count cycles during 
a measurement. The total number of delayed-neutron counts accu- 
mulated is translated into grams of fissile mass through comparison 
with the counts accumulated in an identical irradiation and count 
sequence of calibration standards. Successful operation of the device 
through many experiments over a one-year period indicates high 
operational reliability. Tests of assay precision show this to be better 
than 0.25% for measurements of 10 min. Assay biases may be 
encountered if calibration standards are not representative of un- 
known samples, but reasonable care in construction and control of 
standards should lead to no more than 0.2% bias in the measure- 
ments. Nondestructive fissile assay of HTGR fuel samples by ther- 
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mal-neutron irradiation and delayed-neutron detection has been dem- 
onstrated to be a rapid and accurate analysis technique. However, 
careful attention and control must be given to calibration standards 
to see that they remain representative of unknown samples. 


22822 Creep properties of Hastelloy X and their application to 
the structural design. Kiyoshige, M.; Murase, H.; Fujioka, J.; Shi- 
mizu, S.; Satoh, K. (Kawasaki Heavy Ind Ltd, Akashi, Jpn). Trans. 
Tron Steel Inst. Jpn.; 18: No. 7, 397-403(1978). 

Creep and stress rupture tests up to 3000 hr duration on one 
of the materials considered for use in VHTR were carried out at 
800°, 900° and 1000°C. The creep curve was difficult to divide into 
three stages of creep. However, these stages were made distinguish- 
able by plotting the relationship between creep rates and time in 
double-logarithmic coordinates. All the data except the isochronous 
stress-strain curves, required for determining the design stress inten- 
sities S/sub o/ and S/sub t/ were arranged through the Larson- 
Miller parameter. 8 refs. 


22823 Calculation of multicomponent time-dependent diffusion 
with radioactive decay. Lee, C.E. (Texas A and M, College Station); 
Apperson, C.E. Trans. Am. Nucl. Soc.; 30: 253-254(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22824 900-MW(e) HTGR steam cycle plant. Peinado, C.O. 
(General Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc.; 30: 
566-568(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22825 Gas-cooled reactors—the importance of their development. 
Kasten, P.R.; Gat, U.; Homan, F.J.; Lotts, A.L. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 30: 566(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 22796 


22826 Preparation and storage of solid radwaste from CANDU- 
PHW reactors. Carter, T.J.; Stewart, W.B. (Ontario Hydro, Toron- 
to, CA). Trans. Am. Nucl. Soc.; 30: 561-562(1978). (CONF-7811109— 


). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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REFER ALSO TO CITATION(S) 22715, 22825, 22939, 22947, 

22975, 23054, 23055, 23056, 23072, 23083, 23105, 23106, 

, 23108, 23109, 23110, 23112, 23116, 23117, 23121, 23123, 

, 23125, 23128, 23129, 23130, 23131, 23146, 23147, 23148, 

, 23151, 23154, 23156, 23157, 23158, 23159, 23161, 23180, 

, 23185, 23186, 23187, 23192, 23199, 23216, 23251, 23252, 

, 23255, 23256, 23259, 23260, 23261, 23262, 23263, 

, 23265, 23267, , 23269, 23270, 23271, 23272, 23273, 

23275, 23276, , 23285, 23286, 23287, 23288, 23289, 

23291, 23292, , 23294, 23295, 23296, 23303, 23821, 

23878, 23913, 23914, , 23968, 23972, 23999, 24194, 24205, 
24207, 24214, 24414, 24415 


22827 (ANL—78-58) EBR-II fission-product-source Test No. 1. 
EBR-II project. Strain, R.V.; Fogle, G.L.; Thresh, H.R.; Heinrich, 
R.R.; Fryer, R.M.; So, B.Y.C.; Lambert, J.D.B. (Argonne National 
Lab., IL (USA)). Aug 1978. Contract W-31-109-ENG-38. 42p. AT. 

A fission-product source (FPS) was irradiated in EBR-II to 
provide data for calibrating the facility's fuel-element rupture detec- 
tor (FERD), which is a delayed-neutron monitor, and germanium— 
lithium argon-scanning system (GLASS), a fission-gas-activity moni- 
tor. A metal alloy source, Ni-3.2 wt % U, provided quantitative 
recoil release of the fission-product nuclides. The source alloy, in 
tubular form, was irradiated as core-region segments of 18 capsules 
in the FPS subassembly. The irradiation showed that the response of 
the FERD was linear with increasing reactor power. The magnitude 
of the FERD signal was dependent on the local fission rate for the 
FPS and the flow path of the sodium carrying the delayed-neutron 
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emitters. The relatively high fission—gas activity released by the 
FPS allowed accurate calibration of the GLASS under several 
modes of operation and provided data for verifying a gas-release 
model for the reactor. 


22828 (ANL—78-97) FX2-TH: a two-dimensional nuclear reac- 
tor kinetics code with thermal-hydraulic feedback. Shober, R.A.; 
Daly, T.A.; Ferguson, D.R. (Argonne National Lab., IL (USA)). 
Oct 1978. Contract W-31-109-ENG-38. 380p. Dep. NTIS, PC A17/ 
MF AOl. 

FX2-TH is a two-dimensional, time-dependent nuclear reac- 
tor kinetics program with thermal and hydraulic feedback. The 
neutronics model used is multigroup neutron diffusion theory. The 
following geometry options are available: x, r, x-y, r-z, 6-r, and 
triangular. FX2-TH contains two basic thermal and hydraulic 
models: a simple adiabatic fuel temperature calculation, and a more 
detailed model consisting of an explicit representation of a fuel pin, 

p, clad, and coolant. FX2-TH allows feedback effects from both 
uel temperature (Doppler) and coolant temperature (density) 
changes. FX2-TH will calculate a consistent set of steady state 
conditions by iterating between the neutronics and thermal-hydrau- 
lics until convergence is reached. The time-dependent calculation is 
performed by the use of the improved quasistatic method. A disk 
editing capability is available. FX2-TH is operational on IBM system 
360 or 370 computers and on the CDC 7600. 


22829 (ANL-CT—79-06) Dynamic response of circular tubes 
subjected to liquid cross flow. Chen, S.S.; Jendrzejczyk, J.A.; 
Wambsganss, M.W. (Argonne National Lab., IL (USA)). Oct 1978. 
Contract W-31-109-ENG-38. 77p. AT. 

The work reported herein was performed as part of the base 
technology activity under Flow Induced Vibration Program (189a 
No. CA054) sponsored by DOE/RRT. The overall objective of the 
activity is to develop new and/or improved, experimentally-validat- 
ed analytical methods and guidelines for designing breeder reactor 
components to avoid detrimental flow induced vibration. This report 
describes three series of experimental investigations of circular tubes 
subjected to liquid cross flow: (1) a single tube; (2) a pair of tubes 
with one in the wake of the other; and (3) two tubes in a plane 
normal to the flow stream. The tube response characteristics, includ- 
ing natural frequencies, dampings, displacements, and vibration 
orbits are studied in detail. The results of this study provide some 
additional insight into the response characteristics of circular tubes 
in liquid flow, such as flow-velocity dependent damping and “lock- 
in” region of tube motion in the drag direction. 


22830 (CONF-780251—P2) Proceedings of the U.S./U.S.S.R. 
seminar on problems of design, development, fabrication, and test of 
breeder reactor components. (Department of Energy, Washington, 
DC (USA). Div. of Reactor Research and Technology). Aug 1978. 
387p. AT. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 

Each paper has been separately processed for the Energy 
Information Data Base. 


22831 (CONF-780251—P2, pp 1.1-1.12) FFTF and CRBRP re- 
actor vessels. Morgan, R.E. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


Included are design specifications, descriptions, and detailed 
illustrations of FFTF and CRBR reactor vessels and associated 
structures. 


22832 (CONF-780251—P2, pp 2.13-2.36) Design of the core 
support and restraint structures for FFTF and CRBRP. Sutton, H.G.; 
Rylatt, J.A. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The paper presents and compares the design and fabrication 
of the FFTF and CRBRP reactor structures which support and 
restrain the reactor core assemblies. The fabrication of the core 
support structure (CSS) for the FFTF reactor was completed Octo- 
ber 1972 and the paper discusses how the fabrication problems 
encountered with the FFTF were avoided in the subsequent design 
of the CRBR CSS. The radial core restraint structure of the FFTF 
was designed and fabricated such that an active system could replace 
the present passive system which is segmented and relies on the CSS 
core barrel for total structure integrity to maintain core geometry. 
The CRBR core restraint structure is designed for passive restraint 
only, and the paper discusses how the combined strengths of the 
restraint structure former rings and the CSS core barrel are utilized 
to maintain core geometry. Whereas the CSS for the FFTF inter- 
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faces directly with the reactor core assemblies, the CRBR CSS does 
not. A comparison is made on how intermediate structures in CRBR 
(inlet modules) provide the necessary design interfaces for support- 
ing and providing flow distribution to the reactor core assemblies. A 
discussion is given on how the CRBR CSS satisfied the design 
requirements of the Equipment Specification, including thermal tran- 
sient, dynamic and seismic loadings, and results of flow distribution 
testing that supported the CRBR design effort. The approach taken 
to simplify fabrication of the CRBR components, and a novel 20 
inch deep narrow gap weld joint in the CSS are described. 


22833 (CONF-780251—P2, pp 3.37-3.56) CRBRP design and 
test results for fuel handling systems, plugs, and seals. Berg, G.E. Aug 
1978. 


From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The fuel handling system and reactor rotating plugs for the 
Clinch River Breeder Reactor Plant (CRBRP) are based primarily 
on existing technology and, in many respects, follow the concept 
developed for the Fast Flux Test Facility (FFTF). However, several 
requirements are considerably more stringent and demand more 
advanced or larger equipment. The paper first briefly describes the 
equipment, and then concentrates on the development programs 
initiated to verify its performance. Tests results obtained from the 
development program, and the extent to which these results verified 
original design selections, or suggested potential improvements, are 
discussed. Among the designs (and tests) included are the In-Vessel 
Transfer Machine (component and full-size prototype tests), Reactor 
Rotating Plugs (dynamic inflatable seal, sodium dip seal, and func- 
tional test), Ex-Vessel Transfer Machine (heat transfer and compo- 
nent tests), Ancillary Components (core component pot siphon and 
rotating guide tube tests), and Fuel Handling Cell (component 
operability and operator training). 


22834 (CONF-780251—P2, pp 4.57-4.85) Design of the Upper 
Internals Structure for the Clinch River Breeder Reactor Plant. 
Thompson, D.C.; Novendstern, E.H. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The Upper Internals Structure (UIS) is located above the 
core and is supported from the head at four locations. It is designed 
to perform the foliowing primary functions: provide secondary core 
holddown in the event of a malfunction of the core hydraulic 
holddown system; provide support for routing all in-vessel instru- 
mentation to core assemblies; maintain alignment between the core 
assemblies, the UIS and the closure head; provide guidance and 
crossflow protection for the control rod drivelines; and mix/duct 
flow to the upper region of the vessel outlet plenum to minimize 
rapid temperature changes to components during a reactor trip 
transient. In accomplishing these functions, the UIS will experience 
a sodium environment with temperatures up to 1200°F 649°C), and 
as many as 7 x 10° cycles of fluid temperture fluctuations up to 
250°F (121°C) at full power operation. It must be designed to 
survive these conditions in combination with seismic and flow- 
induced vibration loadings for its 30 year design life. The paper 
reflects the design progress of designing to controlled functional 
requirements and design conditions. Included is a description of the 
significant parts of the design and the approach used to balance the 
requirement of tight joints. The paper includes a discussion of the 
thermal and hydraulic environment including the results of a com- 
prehensive test program. The test program results establish the basis 
of the thermal boundary used in the structural evaluation, and the 
UIS vibration characteristics. A summary of the areas which have 
required design changes is included with a summary of the structural 
evaluation of these changes. 


22835 (CONF-780251—P2, pp 5.87-5.106) Design and operating 
experience of EBR-II Intermediate Heat Exchanger (IHX). Busch- 
man, H.W.; Koenig, J.F.; Stone, C.C. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The IHX assembly consists of three basic sections: (a) the 
well casing, (b) the tube bundle, and (c) the shield plug. The well 
casing is permanently installed within the primary tank, being 
welded to the tank cover and reactor outlet piping. The casing 
contains a neutron shield which reduces the activation of the second- 
ary sodium that flows through the tube bundle. The shield plug and 
tube bundle are an integral assembly that is removable at the 
operating floor. The tube bundle is unbaffled and is of conventional 
straight tube and tubesheet design, having 3,026 tubes of Type 304 
stainless steel with 5/8-in. (15.9-mm) outside diameter X 0.052-in. 
(1.24-mm) wall thickness. Primary sodium flows downward on the 
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shell side, and secondary sodium flows upward through the tubes. 
There are no provisions to compensate for differences in thermal 
expansion between tubes or the tubes and the center pipe. The IHX 
was installed in the EBR-II primary tank in November 1962. Operat- 
ing conditions varied since 1963 as operating power was gradually 
increased to the design level of 62.5 MWt in September 1970. Since 
that time, operation has been at 62.5 MWt except for shutdown 
periods. By December 1977, the accumulated service will be ap- 
proximately 3.5 million MWh. Except for a minor problem in 
November 1970, when a permanently installed evacuation tube came 
loose and was vibrating, service has been trouble-free. The evacua- 
tion tube was removed with the IHX in place with little difficulty 
and little loss of plant time. 


22836 (CONF-780251—P2, pp 8.199-8.230) CRBRP decay heat 
removal systems. Hottel, R.E.; Louison, R.; Boardman, C.E.; Kiley, 
M.J. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The Decay Heat Removal Systems for the Clinch River 
Breeder Reactor Plant (CRBRP) are designed to adequately remove 
sensible and decay heat from the reactor following normal shut- 
down, operational occurrences, and postulated accidents on both a 
short term and a long term basis. The Decay Heat Removal Systems 
are composed of the Main Heat Transport System, the Main Con- 
denser and Feedwater System, the Steam Generator Auxiliary Heat 
Removal System (SGAHRS), and the Direct Heat Removal Service 
(DHRS). The paper examines the overall design of the CRBRP 
Decay Heat Removal Systems and the operation under normal and 
off-normal conditions and presents the redundancies of the system 
design, such as the four decay heat removal paths, the emergency 
diesel power supplies, and the auxiliary feedwater pumps; and the 
diversities of the design such as forced circulation/natural circula- 
tion and ac power/dc Power. In addition to overall design and 
system capabilities, the detailed designs for the Protected Air Cooled 
Condensers (PACC) and the Air Blast Heat Exchangers (ABHX) 
are presented. 


22837 (CONF-780251—P2, pp 10.289-10.314) CRBRP sodium 
circulating pump design evaluation. Marrujo, F.; Cook, M.; Manners, 
L.; Cothran, H. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


One sodium pump is provided in the hot leg of each primary 
loop. Each of the pumps is nominally rated at 33,700 gpm (2.12 m*/ 
sec), 458 ft (139.6m) total dynamic head. The pumps are driven by 
conventional squirrel-cage induction motors rated at 5,000 horse- 
power at 1,116 rpm. A pony motor rated at 75 horsepower is 
coupled to each pump motor by a reduction gear and overrunning 
clutch to drive the pump system at about 7-1/2 percent speed during 
standby operation, refueling, and decay heat removal periods. Each 
pump drive motor is powered by a commercial motor-generator set 
with fluid coupling. Drive speed turndown ratio is 4:5:1. The design 
of the sodium pumps is based on the free-surface centrifugal pump 
concept as successfully operated in EBR-II, EFBR. SRE. and 
HNPF. In this concept, the drive motor is located above the shicld 
deck, the pump drive shaft penetrates the shield, and a buffer gas is 
contained between the sodium free surface and the final atmosphere 
seal at the pump shaft and containment boundary. 


22838 (CONF-780251—P2, pp 12.343-12.383) Advanced work 
on pumps and heat exchangers. Jaross, R.; Anderson. R.; Brown. G.; 
Cox, J.; Brunsvold, A.; Nixon, D.; DeStefano, J. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


Model testing of an inducer for a centrifugal sodium pump 
plus test results is discussed. Hot and cold leg pump studies for liquid 
metal breeder reactor plants are summarized, including the operating 
parameters sucha as capacities from 77,000 gpm to 127,000 gpm, in 
addition to the key features of the conceptual designs and the needed 
supporting development work. A description of the ongoing pro- 
gram of the large sodium pump design for a primary hot leg and a 
secondary cold leg pump plus specification requirements and sched- 
ules is given. The feasibility study of a scale-up of the CRBRP IHX 
to commercial size, plus later low and high pressure drop commer- 
cial size conceptual studies is summarized. An advanced program for 
study of IHX maintainability including a tube plug placement device 
design, mock-up and testing, plus tube buckling analysis is outlined. 
A review of specific existing THX designs, design criteria, and 
evaluation results is summarized. 
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22839 (CONF-781079—4) Transient heat transfer in concrete. 
Baker, L. Jr.; Cheung, F.B.; Bingle, J.D. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC 
A02/MF AOl. 

From Postaccident heat removal information exchange; Ispra, 
Italy (10 Oct 1978). 

The experimental method to study transient heat transfer in 
concrete has been applied to three concretes of very different 
compositions. The slealastty curves obtained for the three concretes 
were very much alike. Thermodynamic analysis was used to derive 
values of the effective volumetric specific heats. The analysis in- 
volved the development of idealized compositions to represent the 
concrete constituents in an approximate way. These were used in 
conjunction with experimental similarity curves to derive values of 
effective thermal conductivity for the three concretes which take 
into account the thermal effects of moisture migration. The results 
indicated that limestone and magnetite concretes are significantly 
more conductive at low temperatures than basalt concrete, although 
all three have values near 1 W/m-K at 700°C. 


22840 (CONF-781117—7) Design experience: CRBRP radiation 
shielding. Disney, R.K.; Chan, T.C.; Gallo, F.G.; Hedgecock, L.R.; 
McGinnis, C.A.; Wrights, G.N. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). Nov 1978. Contract 
EY-76-C-15-2395. 27p. Dep. NTIS, PC A03/MF AO1. 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

The Clinch River Breeder Reactor Plant (CRBRP) is being 
designed as a fast breeder demonstration project in the U.S. Liquid 
Metal Fast Breeder Reactor (LMFBR) program. Radiation shielding 
design of the facility consists of a comprehensive design approach to 
assure compliance with design and government regulatory require- 
ments. Studies conducted during the CRBRP design process in- 
volved the aspects of radiation shielding dealing with protection of 
components, systems, and personnel from radiation exposure. 
Achievement of feasible designs, while considering the mechanical, 
structural, nuclear, and thermal performance of the component or 
system, has required judicious trade-offs in radiation shielding per- 
formance. Specific design problems which have been addressed are 
in-vessel radial shielding to protect permanent core support struc- 
tures, flux monitor system shielding to isolate flux monitoring sys- 
tems for extraneous background sources, reactor vessel support 
shielding to allow personnel access to the closure head during full 
power operation, and primary heat transport system pipe chaseway 
shielding to limit intermediate heat transport system sodium system 
coolant activation. The shielding design solutions to these problems 
defined a need for prototypic or benchmark experiments to provide 
assurance of the predicted shielding performance of selected design 
solutions and the verification of design methodology. Design activi- 
ties of CRBRP plant components an systems, which have the poten- 
tial for radiation exposure of plant personnel during operation or 
maintenance, are controlled by a design review process related to 
radiation shielding. The program implements design objectives, 
design requirements, and cost/benefit guidelines to assure that radi- 
ation exposures will be “as low as reasonably achievable” 
(ALARA). 


22841 (COO—3027-37) High temperature properties of nuclear 
reactor coolants and thermodynamic power cycle working fluids. Tech- 
nical progress report, December 1, 1977—November 30, 1978. Bonilla, 
C.F.; Holder, G.P. (Columbia Univ., New York (USA). Liquid 
Metals Research Lab.). Sep 1978. Contract EY-76-S-02-3027. 39p. 
Dep. NTIS, PC A03/MF AO1. 

The program to determine the surface tension of sodium to 
high temperatures has been soundly commenced with the comple- 
tion and calibration of a new all-molybdenum maximum-bubble- 
pressure apparatus suitable to some 1900°K. This property bears on 
boiling, condensing and two-phase flow phenomena, also related to 
LMFBR analysis. This same apparatus will be useful with lithium, of 
interest in fusion reactor cooling. Reduction of prior maximum 
bubble pressure results on potassium by the Schroedinger method 
has been repeated by the more precise but time-consuming Sugden 
procedure, which has increased the resulting surface tension values 
by an average of 0.27%. Thus the Sugden method will be employed 
to reduce the data for sodium and lithium. 


22842 (CRBRP-PMC—79-01) Technical review. (Project Man- 
agement Corp., Oak Ridge, TN (USA)). Win 1979. Contract EY-76- 
C-15-1200. 55p. AT. 

This quarter the Project continued the major tasks of plant 
design, component procurement and fabrication. As of December 30, 
1978, the design was over 66% complete, research and development 
borne by the Project 79.7% complete and component fabrication 
about 37% complete. Information is presented concerning the need 
for the CRBRP Reactor and alternate core designs and fuels for the 
CRBRP Reactor. 


22843 (ESG-DOE— 13261) Sodium Technology Program. Quar- 
terly technical progress report, October—December 1978. (Atomics 
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International Div., Canoga Park, CA (USA). Energy Systems 

Group). 31 Jan 1979. Contract EY-76-C-03-0824-001. 8p. AT. 
Progress is the development of techniques for decontamina- 

tion and sodium removal from LMFBR components is summarized. 


22844 (ETEC—78-9) Sodium—water reaction product deposition 
and post-test cleaning of the modular steam generator. Neely, H.H.; 
McCollum, W.A.; te R.C.; Stearns, J.D. (Energy Technology 
Engineering Center, oga Park, CA (USA)). 1 Dec 1978. Con- 
tract EY-76-C-03-0700. 50p. AT. 

Six sodium—water reaction tests have been completed in the 
Atomics International Modular Steam Generator at prototypic 
LMFBR plant conditions. Tests were run in preprogrammed regions 
of the generator and resulted in reaction product deposition that was 
appreciably different for each of the three test locations. Deposition 
is shown to be unique to test location. Major deposition that can 
impede sodium flow in a generator is generated from a leak above 
the lower relief line, which results in a pool reaction. After testing, 
the steam generator was satisfactorily cleaned with Dowanol for 
post-test destructive examination. Dowanol and sodium—water re- 
action products were shown to generate water during the cleaning 
process, which, in turn, appreciably enhanced the reaction rate of 
available metallic sodium. 


22845 (GA-A—15144) Gas-Cooled FAst Breeder Reactor. Quar- 
terly progress report, August 1, 1978—October 31, 1978. (General 
Atomic Co., San Diego, CA (USA)). Nov 1978. Contract EY-76-C- 
03-0167-023. 251p. Dep. NTIS, PC Al2/MF AOl. 

Progress is summarized in the areas of GCFR fuel, fuel 
blanket, and control assemblies; development of the pressure equal- 
ization system for GCFR fuel; fuels and materials development; fuel 
blanket, and control rod analyses and development; nuclear analysis 
and reactor physics for GCFR core design; shielding requirements 
for the GCFR; reactor engineering to assess the thermal, hydraulic, 
and structural performance of the core and the core support struc- 
ture; plant systems control; systems engineering; development of 
reactor components, including reactor vessel, control and locking 
mechanisms, fuel handling equipment, core support structure, shield- 
ing assemblies, main helium circulator, steam generator, and auxil- 
iary circulator; development of a helium circulator test facility; 
reactor safety, environment, and risk analyses, including planning 
and support of an in-pile and out-of-pile safety test program; nuclear 
island engineering design; and development of alternate fuel cycles. 


22846 (GEFR—00379) Final report on vacuum arc remelted 
tubesheet forging properties for CRBRP steam generators. Offer, 
H.P.; Ring, P.J. (General Electric Co., Sunnyvale, CA (USA). Fast 
Breeder Reactor Dept.). Jul 1978. Contract EY-76-C-03-0893-030. 
67p. AT. 

The evaluation is presented of vacuum arc remelted (VAR) 
tubesheet material for CRBRP steam generators. The properties 
reported initially in General Electric Report GEFR-00245(L) are 
summarized. The additional work reported includes J-integral frac- 
ture toughness testing, tensile testing of tubesheet material rean- 
nealed by the tubesheet vendor, and creep-rupture testing results not 
previously available. Also reported are a limited number of tubesheet 
properties determined by the tubesheet vendor on material both 
before and after vendor reannealing. 


22847 (GEFR—00403) C-1 irradiation creep in bending experi- 
ment: summary description and results of the first two interim exami- 
nations. McSherry, A.J.; Marshall, J.; Patel, M.; Ring, P.J.; Konze, 
G.K.; Appleby, W.K. (General Electric Co., Sunnyvale, CA (USA). 
Advanced Reactor Systems Dept.). Sep 1978. Contract EY-76-C-03- 
0893-031. 77p. AT. 

The design constraints and a description of the final design of 
an irradiation experiment to measure irradiation creep in bending of 
20% cold worked AISI 316 stainless steel is presented along with the 
results of the first two interim examinations. Analysis of this low 
fluence data indicates that irradiation creep in bending has a larger 
transient creep component that observed in biaxially stressed speci- 
mens, but the secondary (steady state) creep rates appear similar and 
will be quantified by subsequent higher fluence measurements. 


22848 (GEFR—00407) Irradiation and post-irradiation examina- 
tion data from selected F9E fuel pins. Plumlee, D.E. (General Elec- 
tric Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Sep 1978. Contract EY-76-C-03-0893-031. 90p. AT. 

The design, operating parameters, and post-irradiation exami- 
nation results are presented from five mixed-oxide fuel pins (F9E02, 
F9E04, F9E23, F9E41, and F9E42) irradiated in the General Elec- 
tric F9E experiment. The F9E experiment was designed as a diag- 
nostic test to assess subassembly performance for fuel pins spaced 
using several candidate grid spacer designs. The companion F9 tests 
(F9A, B, C, and D) containing pins spaced by wire wrapping 
provided the reference base for judging grid spaced fuel pin per- 
formance. Subassembly and grid spacer performance have been 
previously reported. 
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22849 (GEFR—14073-4) Nuclear data and methods development 
and application to LMFBRs. Fourth annual progress report, fiscal 


year 1978. (General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). 1978. Contract EY-76-C-03-0893-031. 48p. 
AT. 


The fast critical assemblies ZPR-6-7 and ZPR-9-31 were 
analyzed as part of Phase II testing of the preliminary Version V of 
ENDF/B. The analysis of the large core sodium-voiding benchmark 
has been completed. The conclusions based on these studies are 
reported. The radiological hazards from the actinide wastes dis- 
charged from a number of alternate fast reactor systems have been 
determined. It is recommended that further actinide recycle efforts 
include the investigation of a special purpose actinide-burner reactor. 
A systematic analysis of neutronics methods for large heterogeneous 
cores is being carried out. 


22850 (HEDL-SA—1470-S) Effects of stoichiometry on cladding 
reaction in mixed-oxide fuel at high burnup. Lawrence, L.A.; Weber, 
J.W.; Devary, J.L. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Jan 1978. Contract EY-76-C-14-2170. 7p. (CONF- 
780622—76). Dep. NTIS, PC A02/MF AOI1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

The effects of initial stoichiometry on the character and 
extent of fuel-cladding chemical interaction (FCCI) for mixed-oxide 
fuels at O/M’s of 1.984 and 1.966 irradiated in EBR-2 to peak burnup 
are described. The strong effect of initial O/M character and extent 
of FCCI persists to high burnup. Wastage correlations for mixed- 
oxide fuel based on data from higher O/M fuel must be reduced 
accordingly to account for the lower O/M levels typical of current 
LMFBR fuel designs. (FS) 


22851 (HEDL-SA—1506) Design of sodium cooled reactor sys- 
tems and components for maintainability. Carr, R.W.; Charnock, 
H.O.; McBride, J.P. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Sep 1978. Contract EY-76-C-14-2170. 43p. 
(CONF-7809124—1). Dep. NTIS, PC A03/MF AOl1. 

From 1978 joint power generation conference; Dallas, TX, 
USA (Sep 1978). 

Special maintenability problems associated with the design 
and operation of sodium cooled reactor plants are discussed. Some 
examples of both good and bad design practice are introduced from 
the design of the FFTF plant and other plants. Subjects include 
design for drainage, cleaning, decontamination, access, component 
removal, component disassembly and reassembly, remote tooling, 
jigs, fixtures, and design for minimizing radiation exposure of mainte- 
nance personnel. Check lists are included. 


22852 (HEDL-SA—1553) Fabrication and irradiation perform- 
ance of Puo 25Uo 750: 9: low O/M fuel. Wilson, C.N. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 14 Sep 
1978. Contract EY-76-C-14-2170. 18p. (CONF-7810143—3). Dep. 
NTIS, PC A02/MF AO1. 

From 31. pacific coast meeting of American Ceramic Society; 
San Diego, CA, USA (25 Oct 1978). 

Two very low O/M (1.91) stainless steel clad mixed oxide 
fuel pins were irradiated to 5 atom % burnup in EBR-II. Low O/M 
fuel is used to control fuel cladding chemical interaction. Fuel O/M 
reduction procedures and postirradiation examination data are pre- 
sented. 


22853 (HEDL-SA—1559) Materials compatibility in liquid 
sodium. Brehm, W.F. (Hanford Engineering Development Lab., 

Richland, WA (USA)). Aug 1978. Contract EY-76-C-14-2170. 38p. 
(CONF-781071—2). Dep. NTIS, PC A03/MF AO1. 

From NACE south central conference; Denver, CO, USA (3 
Oct 1978). 

A review of published literature on sodium technology shows 
that a great deal is known about the interaction of sodium with the 
materials and components of liquid-metal-cooled reactors. The trans- 
fer of science to technology is rapid. The present generation of 
sodium-cooled reactors are being built with confidence in the sound- 
ness of the sodium systems and a long in-sodium life for components. 
Materials selection and component design are based on firm, if 
somewhat conservative, criteria. Continuing work is needed, howev- 
er, to refine the technological base in such areas as in-reactor 
measurement of corrosion, effect of prolonged sodium exposure on 
mechanical properties of metals, and the chemistry of impurities in 
sodium. This latter topic includes the measurement and control of 
interstitial elements and radioactive species. Sodium is essentially a 
benign and easily handled heat transfer medium. The science and 
technology of liquid metal systems had advanced rapidly. Without a 
doubt the use of liquid metal heat transfer systems in energy- 
conversion systems other than nuclear fission reactors will increase 
as the success of present systems continues to be demonstrated. 


22854 (HEDL-SA—1598-FP) Effects of multiple transients on 
fast reactor fuel pin cladding mechanical properties. Duncan, D.R.; 
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Johnson, G.D.; Hunter, C.W. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 7p. 
(CONF-781105—97). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The effects of various TREAT and simulated transient events 
on subsequent burst strength of 20% cold worked AISI 316 irradiat- 
ed fast reactor fuel pin cladding were evaluated. Cladding strength 
after transient exposure was compared to strength prior to transient 
exposure, using a HEDL correlation of failure temperatures with 
irradiation and test parameters. The simulated transients and post- 
transient strength tests were performed in the Fuel Cladding Tran- 
sient Tester (FCTT), which was developed at HEDL to simulate 
cladding conditions during in-reactor transient events by pressuriz- 
ing tubing specimens under transient heating conditions. 


22855 (HEDL-SA—1625) Control of radionuclide transport in 
sodium-cocled reactor primary circuits. Brehm, W.F. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Oct 1978. Con- 
tract EY-76-C-14-2170. 18p. (CONF-781109—20). Dep. NTIS, PC 
A02/MF AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

In order to be economically viable, sodium-cooled reactors 
must operate at fairly high temperatures (500°C) and with long, 
uninterrupted fuel cycles. These conditions increase the potential for 
radioactive corrosion product transport; achieving the goal of long 
uninterrupted fuel cycles means that release and transport of fission 
products from breached fuel pins will undoubtedly have to be 
controlled. This ppaper shows that control of radioactive material 
transport is an achievable goal. 


22856 (HEDL-TME—78-21) Sodium engineering and technno- 
logy. Technical progress report, April, May, June 1978, Atwood. J.M. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Nov 1978. Contract EY-76-C-14-2170. 147p. AT. 

Progress in LMFBR-related research is reported under the 
following headings: radioactivity control technology, sodium sys- 
= technology, safety systems development, hydraulics, and me- 
chanics. 


22857 (HEDL-TME—78-52) Assessment of the HEDL P-23 
special pins test. Methods to contro! fuel-cladding chemical interac- 
tion. Wilson, C.N. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Oct 1978. Contract EY-76-C-14-2170. 130p. AT. 

An irradiation experiment was conducted in Experimental 
Breeder Reactor-II (EBR-II) to evaluate placement of chromium, 
niobium, titanium, and vanadium into Liquid Metal Fast Breeder 
Reactor (LMFBR) fuel pins for the purpose of controlling fuel- 
cladding chemical interaction (FCCI). Effective FCCI inhibition 
was dependent on adequate axial dispersal of absorber materials and 
was achieved with Nb and V fuel coatings. Nondestructive examina- 
tion data from 21 fuel pins and destructive examination data from 11 
fuel pins are assessed. 


22858 (NUREG/CR—0405) Markovian reliability analysis 
under uncertainty with an application on the shutdown system of the 
Clinch River Breeder Reactor. Papazoglou, I.A.; Gyftopoulos, E.P. 
(Brookhaven National Lab., Upton, NY (USA); Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Nuclear Engineering). Sep 
1978. Contract EY-76-C-02-0016. 258p. (BNL-NUREG—50864). 
Dep. NTIS, PC A12/MF AO1. 

A methodology for the assessment of the uncertainties about 
the reliability of nuclear reactor systems described by Markov 
models is developed, and the uncertainties about the probability of 
loss of coolable core geometry (LCG) of the Clinch River Breeder 
Reactor (CRBR) due to shutdown system failures, are 
Uncertainties are expressed by assuming the failure rates, the repair 
rates and all other input variables of reliability analysis as random 
variables, distributed according to known probability density func- 
tions (pdf). The pdf of the reliability is then calculated by the 
moment matching technique. Two methods have been employed for 
the determination of the moments of the reliability: the Monte Carlo 
simulation; and the Taylor-series expansion. These methods are 
adopted to Markovian problems and compared for accuracy and 
efficiency. 


22859 (ORNL-—5474) High-resolution boreside radiography of 
small-diameter tube-to-tubesheet welds. Foster, B.E.; Davis, E.V.; 
McClung, R.W. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. 43p. AT. 

Nondestructive testing is essential to assure the integrity of 
the separation boundaries between water and sodium in the steam 
generators of the Liquid-Metal Fast Breeder Reactor. Radiography 
is required for the evaluation of the tube-to-tubesheet weld joints, 
the only welds in the tubing. A high-resolution boreside radiograph- 
ic technique was developed to evaluate these welds. The method 
involves placing a very small-diameter radiation source in the bore 
of the tube in alignment with the weld joint, putting a radiographic 
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film around the joint, and making a 360° panoramic exposure of the 
joint on a single radiograph. To develop the technique the authors: 
(1) studied film cassette design; (2) compared radiographic sensitivi- 
ties between several isotopes (thulium, ytterbium, and iridium) and 
small-diameter (9-mm) microfocus rod-anode x-ray units; and (3) 
studied equivalent radiographic sensitivity of plaque- and wire-type 
penetrameters. Radiographic sensitivities of approximately 1% were 
achieved with the microfocus x-ray unit, while the best sensitivity 
obtained with the isotopes was approximately 3%. The resolution 
and sensitivity achieved in boreside radiography of small-diameter 
tube-to-tubesheet welds with the microfocus x-ray unit are superior 
to those of any known technique. The technique has been successful- 
ly applied to welds in tubing with inner diameters ranging from 10 to 
32 mm. Similar results should be obtainable in tubing of even larger 
diameter. The established boreside radiographic technique was used 
to monitor weld quality as a function of welding parameters during 
the weld development program for the Clinch River Breeder Reac- 
tor (CRBR) at Atomics International. The technique and equipment 
are to be used to evaluate the tube-to-tubesheet welds during the 
manufacturing phase of the CRBR steam generators. 


22860 (ORNL/Sub—4308/3) Status of Incoloy alloy 800 devel- 
opment for breeder reactor steam generators. DiStefano, J.R. (comp.). 
(Westinghouse Electric con. Tampa, FL (USA). Tampa Div.). 
Dec 1978. Contract W-7405-ENG-26. 278p. AT. 

Development of Incoloy alloy 800 for use in breeder reactor 
steam generators has been discontinued. Previously unpublished 
work on the program is presented as a collection of three reports: 
Study of the Softening and Recrystallization Response of Cold 
Worked and Annealed Alloy 800, ASME and B and PV Code 
Recommendations of Design Stresses for Use of Annealed Alloy 800 
in Elevated Temperature Nuclear Vessels, and Relation of Physical 
Metallurgy to Mechanical Creep Behavior of Alloy 800. 


(ORNL/TM—6498) Steady-state sodium tests in a 19-pin 
internally guard-heated simulated LMFBR fuel assembly with a six- 
channel internal blockage: record of experimental data for THORS 
bundle 3C. Hanus, N.; Nelson, W.R.; Clapp, N.E.; Fontana, M.H.; 
Gnadt, P.A.; Thornton, R.H.; Wantland, J.L. (Oak Ridge National 
Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 379p. AT. 

The report is a record of experimental data obtained during 
steady-state sodium operation with test bundle 3C in the Liquid- 
Metal Fast Breeder Reactor (LMFBR) Thermal-Hydraulic Out-of- 
Reactor Safety (THORS) Facility. Bundle 3C consisted of 19 heated 
pins [fuel pin simulators (FPSs)] surrounded by 12 heated edge pins 
installed in a stainless steel duct. The pins had outside diameters of 
5.84 mm and were spaced by 1.42-mm-dia wire wraps on a 305-mm 
pitch, the same as for the proposed Clinch River Breeder Reactor 
(CRBR). A 6.4-mm stainless steel plate was attached to the central 
pin and blocked the six central channels 381 mm downstream from 
the start of the heated section. The uniformly heated length of the 
bundle was 533 mm. Hollow pins 1.6 m long, which simulate the 
fission gas plenum of a reactor, were attached to the downstream 
end of the 19 central FPSs. The purpose of the bundle 3C steady- 
state tests was to determine the thermal-hydraulic effects of the 
internal blockage at various flow-power ratios with a fixed number 
of pins heated. The report includes a description of the test facility 
and instrumentation, data reduction procedures, and the test data 
from experiments completed in this series. 


22862 (ORNL/TM—6580) GCFR grid plate shield design con- 
firmation experiment. Muckenthaler, F.J.; Hull, J.L.; Manning, J.J. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 11lp. Dep. NTIS, PC A06/MF AOI. 

This report presents measurements of neutron fluxes and 
energy spectra made in the Grid Plate Shield Design Confirmation 
Experiment at the ORNL Tower Shielding Facility (TSF) for the 
Gas Cooled Fast Breeder Reactor (GCFR) shielding program. The 
experimental configuration consisted of four basic segments: a con- 
crete shadow shield placed directly in the Tower Shielding Reactor 
II (TSR-II) reactor beam; a simulated GCFR core positioned behind 
the shadow shield; a prototypic grid plate shield following the 
simulated core; and, finally, a prototypic grid plate. The segments 
were added to the configuration in sequence with measurements 
made beyond each segment. Calculations indicated the presence of 
the concrete shadow shield reduced the TSR-II neutron contribution 
to the source term beyond the fuel pins to less than 10%. Because 
radiation damage to the GCFR grid plate due to neutrons streaming 
through the helium coolant passages of the core was of primary 
concern, the experiment included measurements in which both the 
oe between subassemblies in the simulated core and grid plate 

ield and the pitch of the fuel pins within the subassemblies were 
varied. In addition, neutron streaming measurements were made 
beyond an iron-rod configuration and an iron-plate configuration, 
= being positioned immediately behind the concrete shadow 
ield. 
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22863 (WAPD-TM—860) Development of a powder milling 
technique for making high density ThO,—UO, pellets (LWBR devel- 
opment program). Johnson, R.G.R. (Bettis Atomic Power Lab., West 
Mifflin, PA (USA)). Sep 1978. Contract EY-76-C-11-0014. 42p. Dep. 
NTIS, PC A03/MF AOl1. 

Powder milling procedures were investigated to establish a 
method for preparing THO2—UO, mixed powders suitable for fabri- 
cation into high density pellets when cold pressed and sintered at 
temperatures between 1700°C and 1800°C using standard commer- 
cial equipment. Powder activation was accomplished by co-micron- 
izing the 2 oxides in a small commercial micronizer. The convention- 
al pressure distribution to the micronizer was modified to permit its 
successful application to the milling of these fine powders. Particle 
size and surface area of the starting powder and the powder feed rate 
to the mill were critical parameters in achieving a fully activated co- 
micronized powder. This technique was used to activate all the 
binary oxide powder used in the fabrication of the binary fuel pellets 
for the LWBR core. 


22864 (WAPD-TM—1i84) Development of a corrosion resistant 
brazing filler metal for use in fabricating LWBR fuel rod support grids 
(LWBR development program). Barbour, J.W. (Bettis Atomic Power 
Lab., West Mifflin, PA (USA)). Sep 1978. Contract EY-76-C-11- 
0014. 44p. Dep. NTIS, PC A03/MF AO1. 

The fuel rod support grids developed for use in the LWBR 
core required a braze alloy that was compatible with AM-350 (the 
grid material) and that was resistant to aqueous corrosion. Since 
commercially available alloys normally used to braze stainless steels 
and nickel-base alloys were found to have poor corrosion resistance, 
an alternate alloy was developed to meet the LWBR requirements. 
This alloy, which contains 60 percent nickel, 30 percent chromium, 
and 10 percent silicon, showed good brazeability properties and 
excellent corrosion resistance in high temperature water. 


22865 (WAPD-TM—1345) Densification related pellet diameter 
shrinkage in low burnup thoria-base fuels (LWBR development pro- 
gram). Spahr, G.L. (Bettis Atomic Power Lab., West Mifflin, PA 
(USA)). Sep 1978. Contract EY-76-C-11-0014. 54p. Dep. NTIS, PC 
A04/MF AO1. 


In-reactor densification of ThO: and ThO.—UO, fuel of low 
burnup and low power operation (hence low temperature) was 
assessed by measuring fuel pellet diameter changes. Pellet diameter 
changes ranged from nil in a large grain, low temperature thoria 
pellet (98.9 percent theoretical density) to -1.06 percent in a small 
grain, moderate temperature ThO2-30 w/o UO: pellet (93.8 percent 
theoretical density). A correlation was established between quantity 
of small pores (<2.3 um diameter) and as-fabricated fuel grain size. 
An empirical equation, based on densification (pore closure) plus fuel 
swelling, was formulated for pellet diameter change as a function of 
initial grain size and fuel burnup. 


22866 (WARD-SR—3045-7) Large LMFBR shutdown heat re- 
moval system reliability trade-off study. Bertucio, R.C. (Westing- 
house Electric Corp., Madison, PA (USA). Advanced Reactors 
Div.). Feb 1977. Contract EY-76-C-02-3045-029. 102p. AT. 

Various shutdown heat removal systems were evaluated to 
make a preliminary estimate of which configurations provide the 
most reliable method of post-shutdown heat removal. Six design 
concepts were considered. Each concept was evaluated with and 
without a safety-related auxiliary condenser and feedwater system in 
the main heat transport system rejecting heat through the steam 
generators. For each design configuration, a Failure Mode and 
Effects Analysis was completed at the component level. This was 
used to make a qualitative judgment of reliability and to provide 
input to a Fault Tree Analysis. Predictions of numerical annual 
unreliability were completed. Each of the six designs were ranked 
relative to each other. 


22867 Laminar, transition, and turbulent parallel flow pressure 
drop across wire-wrap-spaced rod bundles. Engel, F.C. (Westinghouse 
Advanced Reactors Div., Madison, PA); Markley, R.A.; Bishop, 
A.A. Nucl. Sci. Eng.; 69: No. 2, 290-296(Feb 1979). 

Laminar, transition, and turbulent parallel flow pressure drop 
across wire-wrapped hexagonal rod bundles positioned inside a duct 
were determined in tests using water, sodium, and air. A smooth 
transition region from turbulent to laminar flow that occurred over 
the Reynolds number range from 5000 to 400 characterized the 
resulting friction factor behavior. The continuous transition region 
could be explained in terms of the fraction of the flow area in 
turbulent flow. Laminar friction factors calculated from individual 
subchannel measurements could be correlated by the same expres- 
sion found for rod-bundle-averaged conditions. Friction factor cor- 
relation functions are given for flows in the laminar range, the 
turbulent range, and the transition range. A general laminar flow 
friction factor correlation was developed which agrees satisfactorily 
with limited laminar flow data from rod bundles having different 
wire-wrap lead pitch-to-diameter ratios. 
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22868 Swelling in mixed-oxide fuel pins. Zimmermann, H. 
(Kernforschungszentrum, Karlsruhe, Germany). Nucl. Technol.; 41: 
No. 3, 408-410(Dec 1978). 

The swelling of mixed oxide fuel elements irradiated within 
the irradiation program of the German Fast Breeder Project was 
determined. In fuel pins with a burnup-independent high power 
level, a constant swelling rate of 0.5% per percent burnup was found 
at burnups above 4%. It is concluded that this swelling rate is 
induced by solid fission products. The volume-averaged swelling 
due to fission gases seems to be saturated at a value of ~ 6%. 


22869 Use of zero power plutonium reactor measurements as a 
support of criticality prediction for the SNR-300. Pilate, S. (Belgonu- 
cleaire Rue du Champ de Mars, Brussels, Belgium); de Wouters, R.; 
Wehmann, U.; Helm, F.; Scholtyssek, W. Nucl. Technol.; 41: No. 1, 
5-11(Nov 1978). 

Evaluations of criticality measurements performed in various 
SNEAK and Zero Power Plutonium Reactor (ZPPR) cores are 
compared. The best available methods of calculations (including 
transport theory) are used. The ZPPR results support well the trend 
indicated by the SNEAK evaluations for clean cores and for cores 
with followers; for cores with absorbers partially inserted, the agree- 
ment is only rough. Evaluations of control rod worth measurements 
are therefore also compared, using the routine method of calculation 
for SNR-300 (diffusion theory). The control rod worths are largely 
underestimated in SNEAK (C/E = 0.89), but only slightly underes- 
timated in the ZPPR (C/E = 0.97). The difference in the nature of 
core fuel (uranium in SNEAK, plutonium in the ZPPR) could be at 
the origin of this discrepancy. 


22870 Actinide redistribution in the outer regions of mixed-oxide 
fuel. Lawrence, L.A.; Hata, D.C.; Washburn, D.F. (Hanford Engi- 
neering Development Lab., Richland, WA). Nucl. Technol.; 41: No. 
1, 60-70(Nov 1978). 

Significant actinide redistribution was observed in the outer 
low-temperature region of uranium-plutonium mixed-oxide fuel. 
Data from the large number of fuel pins examined indicated bound- 
aries within which redistribution in the outer low-temperature re- 
gions of the fuel occurred. Plutonium redistribution was not ob- 
served in fuel pins with an initial fuel oxygen-to-metal ratio (O/M) 
of >1.98 or in fuel irradiated to burnups of <5.0 at. %. Fuel pins 
with an initial O/M ratio of 1.96 exhibited plutonium enrichments in 
the equiaxed grain region and uranium enrichments in the equaxed 
grain region and uranium enrichments on the fuel outer periphery at 
a burnup of = 5.0 at. %. Approx.6.5 at. % burnup, a transition in 
character of the actinide distribution occurred, resulting in plutoni- 
um enrichments on the outer periphery of the fuel. Increasing the 
fuel initial O/M to 1.97 decreased the burnup at which plutonium 
enrichment occurred near the equiaxed grain region from 6.5 to 5.0 
at. %. Conversely, decreasing the initial O/M ratio from 1.96 to 1.95 
increased the burnup at which plutonium enrichment occurred in the 
equiaxed grain region from ~ 6.5 to = 7.5 at.%. 


22871 Investigation of irradiated uranium—plutonium carboni- 
tride fuel by microprobe analysis. Walker, C.T. (Joint Research 
Centre, Karlsruhe, Ger.). Nucl. Technol.; 39: No. 3, 289-296(Aug 
1978). 

A mixed carbonitride fuel irradiated to 3.9% fissions of initial 
metal atoms in a fast flux was examined by electron microprobe 
analysis. The fuel contained a large porous zone. Inclusions at the 
edge of the zone contained palladium and tin and were formed from 
the liquid phase. Within the porous region, the platinum metals 
occurred in the UPds and U(Tco o2Ruo zsRho 14Pdo o6)sC/sub x/ 
phases, molybdenum and technetium formed inclusions of the 
(U,Pu)/sub x/(Mo,Tc)/sub y/C/sub z/ type, and part of the rare 
earth elements reacted with impurity oxygen to give a sesquioxide 
phase. Plutonium depletion was found near the fuel center, and 
plutonium enrichments were measured at the outer part of the 
porous zone and at healed cracks in the dense fuel. Cladding 
carburization occurred and, at the inner cladding surface, the carbon 
concentration was 0.4 wt %. 


22872 Wire wrap-cladding mechanical interaction in sodium- 
bounded elements. Kerrisk, J.F.; Petty, R.L.; DeMuth, N.S.; Latimer, 
T.W. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 
185-186(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22873 Pulsed magnetic welding of breeder reactor fuel pin end 
closures. Brown, W.F. (Hanford Engineering Development Lab., 
Richland, WA); Bandas, J.; Olson, N.T. Trans. Am. Nucl. Soc.; 30: 
186-187(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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22874 Radionuclide trap for liquid-metal-cooled reactors. 
McGuire, J.C.; Brehm, W.F. (Hanford Engineering Development 
Lab., Richland, WA). Trans. Am. Nucl. Soc.; 30: 189-190(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22875 Evaporative removal of sodium from reactor components. 
Welch, F.H.; Steele, O.P. III. (Rockwell International, Canoga Park, 
CA). Trans. Am. Nucl. Soc.; 30: 190-191(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22876 Development of the glycolic—citric acids (GCA) process 
for decontamination of LMFBR components. Hill, E.F. (Rockwell 
International, Canoga Park, CA). Trans. Am. Nucl. Soc.; 30: 191- 
192(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22877 Duct dilation experiments in EBR-II. Moran, T.J.; Flinn, 
J.E. (Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. 
Soc.; 30: 192-193(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22878 Transient burst tests on fast reactor cladding material. 
Kwast, H. (Netherlands Energy Research Foundation, Petten). 
Trans. Am. Nucl. Soc.; 30: 194-195(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22879 Effects of multiple transients on fast reactor fuel pin 
cladding mechanical properties. Duncan, D.R.; Johnson, G.D.; 
Hunter, C.W. (Hanford Engineering Develop ment Lab., Richland, 
WA). Trans. Am. Nucl. Soc.; 30: 196-198(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22880 Assu. aed-mode modeling for fast reactor core seismic anal- 
ysis. Moran, T.J. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 30: 213-214(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22881 Modeling fluid structure coupling for LMFBR cores. 
Moran, T.J.; Yang, C.I. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 30: 214-215(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22882 Monte Carlo benchmarking of fast reactor computations. 
Gelbard, E.M.; Prael, R.E.; Reynolds, B.G. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 30: 227(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22883 Core structural analysis codes verification/qualification. 
McLennan, G.A.; Moran, T.J.; Cha, B.K. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 30: 228-229(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22884 Packaging and storage of contaminated sodium at HFEF. 
Taylor, D.S.; McClurkin, J.L. (Argonne National Lab., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 30: 767-768(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22885 Fuel failure monitoring system for CRBRP. Keshishian, 
V. (Atomics International., Canoga Park, CA). Trans. Am. Nucl. 
Soc.; 30: 504-505(1978). (CONF-7811109—), 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22886 Calibration of electromagnetic flowmeters by average-fre- 
quency method, Fujiro, M.; Izumi, S. (Hitachi Ltd., Ibaraki, JP); 
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Fukuda, T.; Sano, K. Trans. Am. Nucl. Soc.; 30: 510-512(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22887 Development of a state-of-art thermal mixer. Kasza, K.E.; 
Bobis, J.P. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 30: 
524-525(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22888 Comparisons of XX08 steady-state temperature measure- 
ments with analytical predictions. Betten, P.R.; Chang, L.K.; Tokar, 
J.V. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 30: 528- 
529(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22889 Triangular edge-subchannel wire-wrap phi-functions for 
flow blockage analysis. Lin, E.1.H.; - W.T. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 30: 529-531(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22890 Thermal conductivity during initial stage restructuring in 
sphere-pac fuel. Ades, M.; Peddicord, K.L.; Guenther, R.J. (Oregon 
State Univ., Corvallis). Trans. Am. Nucl. Soc.; 30: 531-532(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22891 Pressure drop measurements for GCFR fuel rod roughness 
elements. Klein, D.E.; Bull, S.R.; Miles, J.B. (Univ. of Missouri, 
Columbia). Trans. Am. Nucl. Soc.; 30: 532-533(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22892 Three-dimensional numerical simulation of flow blockage 
in a 19-pin LMFBR fuel assembly. Domanus, H.M.; Sha, W.T. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 30: 534- 
535(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22893 Three-dimensional coupled coolant cell heat transfer analy- 
sis of finite hexagonal LMFBR bundles. Wong, C.N.; Wolf, L. 
(Massachusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 30: 
540-541(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22894 Pressure drop measurements in LMFBR wire-wrapped 
blanket bundles. Chiu, C.; Todreas, N.E.; Rohsenow, W.M. (Massa- 
chusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 30: 541- 
543(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22895 COBRA GCFR, a computer code for thermal-hydraulic 
analysis of GCFR fuel assembly. Baxi, C.B.; Burhop, C.J.; Bennett, 
F.O. (General Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc.; 
30: 543-545(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22896 Turbulent mixing experiment and model for wire-wrapped 
assemblies. Chiu, C.; Todreas, N.E.; Rohsenow, W.M. (Massachu- 
setts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 30: 547- 
548(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22897 Critical heat flux measurements in an LMFBR evaporator 
tube. France, D.M.; Chiang, T.; Carlson, R.D. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.: 30: 548(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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22898 Pool-type large breeder reactor plant design. McDonald, 
J.; Brunings, J.; Moody, E. (Atomics International, Canoga Park, 
CA). Trans. Am. Nucl. Soc.; 30: 564-565(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22899 1000-MW<(e) pool plant LMFBR fabrication and construc- 
tion. Moody, E. (Atomics International, Canoga Park, CA); Cook, 
J.P.; Gill, C.J. Trans. Am. Nucl. Soc.; 30: 565-566(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22900 Impact of design constraints on the selection of feasible 
designs. Lam, P.S.K.; Turski, R.B.; Barthold, W.P. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 30: 573-575(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22901 Generic transient limit curves for LMFBR core design 
guidance. Coffield, R.D. Jr.; Markley, R.A.; Dickson, P.W.; Ander- 
son, H.C. III. (Westinghouse Advanced Reactors Div., Madison, 
PA). Trans. Am. Nucl. Soc.; 30: 575-576(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22902 Nuclear design of heterogeneous carbide-fueled LMFBR 
cores. Brittingham, J.C.; Vitt, J.A. (Atomics International, Canoga 
Park, CA). Trans. Am. Nucl. Soc.; 30: 576-578(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22903 Physics performance of heterogeneous LMFBRs with in- 
ternal axial blankets. Su, S.F. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 30: 578-579(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22904 Selection of reactor cover seals and bearings for a 1000- 
MW(e) LMFBR. McEdwards, J.A.; Brunings, J.E.; Materas, J.L.; 
Sayles, C.W. (Atomics International, Canoga Park, CA). Trans. Am. 
Nucl. Soc.; 30: 579-580(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22905 Irradiation-swelling-induced bow in fast reactor subas- 
semblies. Shields, J.A. Jr. (Argonne National Lab., Idaho Falls, ID). 
Trans. Am. Nucl. Soc.; 30: 154-155(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 21872, 23068, 23138, 23465 


22906 (COO—4057-9) Gas reactor international cooperative pro- 
gram interim report: United States/Federal Republic of Germany 
nuclear licensing comparison. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). Sep 1978. Contract EN- 
77-C-02-4057. 95p. Dep. NTIS, PC A05/MF AOl1. 

In order to compare US and FRG Nuclear Licensing, a 
summary description of United States Nuclear Licensing is provided 
as a basis. This is followed by detailed information on the partici- 
pants in the Nuclear Licensing process in the Federal Republic of 
Germany (FRG). FRG licensing procedures are described and the 
rules and regulations imposed are summarized. The status of gas 
reactor licensing in both the U.S. and the FRG is outlined and 
overall conclusions are drawn as to the major licensing differences. 
An appendix describes the must important technical differences 
between US and FRG criteria. 


22907 (EMD—78-36) Before licensing floating nuclear power- 
plants, many answers are needed. Staats, E.B. (General Accounting 
Office, Washington, DC (USA)). 13 Sep 1978. 49p. General Ac- 
counting Office, Washington, DC. 

Report to the Congress of the United States by the Comptrol- 
ler General. 
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By mounting a conventional nuclear powerplant on a floating 
barge it may be possible to site a powerplant in estuaries, on the 
shore, or in the ocean where it would be protected by a breakwater. 
The uniqueness of floating nuclear powerplants, which are planned 
to begin operation by the late 1980s, requires that special attention be 
paid to the safety and environmental aspects of their operation. The 
Nuclear Regulatory Commission has been conducting a licensing 
review of floating nuclear powerplants since 1973. Although the 
review is continuing, the Commission has not yet resolved in suffi- 
cient detail salient safety and environmental issues which various 
parties have raised during the licensing review. The report discusses 
the Nuclear Regulatory Commission's process for evaluating the 
safety and environmental impact of floating nuclear powerplants. 


22908 (NP—23487) Licensing statistics and other data, January 
1978—June 1978. (Nuclear Regulatory Commission, Washington, 
DC (USA)). 1978. 27p. Nuclear Regulatory Commission, Washing- 
ton, DC. 

Data are tabulated on NRC material licenses, agreement 
states licenses, inspections, incidents and overexposures, leaking 
sources, and waste disposal licenses. 


22909 (NTISUB/B—201-002-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 2, (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 1978. 17p. 
NTIS PC A02. 

Revision No. 1 to Section 2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22910 (NTISUB/B—201-002-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 2.4. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). May 1978. 74p. 
NTIS PC A04. 

Revision No. 1 to Section 2.4.12 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22911 (NTISUB/B—201-003-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 3. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 1978. 34p. 
NTIS PC A0O3. 

Revision No. 1 to Section 3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22912 (NTISUB/B—201-004-R2) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 4.3, (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 22p. 
NTIS PC A02. 

Revision No. 1 to Section 4.3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22913 (NTISUB/B—201-005-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 9.3. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Dec 1977. 8p. 
NTIS PC A02. 

Revision No. 1 to Section 5.4.8 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22914 (NTISUB/B—201-006-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 6. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 25p. 
NTIS PC A02. 

Revision No. 1 to Section 6 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 
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22915 (NTISUB/B—201-008-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 8. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 1978. 35p. 
NTIS PC A0O3. 

Revision No. 1 to Section 8 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22916 (NTISUB/B—201-008-R2) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 8.3. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Apr 1978. 21p. 
NTIS PC A02. 

Revision No. 1 to Section 8.3.1 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22917 (NTISUB/B—201-009-R8) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 9.3, (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 7p. 
NTIS PC A02. 

Revision No. 1 to Section 9.3.2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22918 (NTISUB/B—201-010-R2) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 10. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 39p. 
NTIS PC A0O3. 

Revision No. 1 to Section 10 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22919 (NTISUB/B—201-010-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 10.4. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 
13p. NTIS PC A02. 

Revision No. 1 to Section 10.4 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22920 (NTISUB/B—201-011-R1) Standard Review Plan for the 
review of safety analysis report for nuclear power plants, Revision No. 
1 to Section 11. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Mar 1978. 42p. NTIS 
PC AO3. 

Revision No. 1 to Section 11 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22921 (NTISUB/B—201-015-R2) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No, 1 to Section 15.7, (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reeceer Regulation). Mar 1978. 
6p. NTIS PC A02. 

Revision No. 1 to Section 15.7.3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


22922 (NTISUB/D/142—006) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Jun 1978. 137p. NTIS $4.75. 

Issuances received from the Commission, the Atomic Safety 
and Licensing Appeal Boards, the Atomic Safety and Licensing 
Boards, and the Administrative Law Judge are presented. 


22923 (NTISUB/D/142—009) Nuclear Regulatory Commission 
issuances, September 1978. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Rules and Records). Sep 1978. 88p. 
NTIS, PC A05/MF AO]. 
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Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DG) 


22924 (NTISUB/D/142—010) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Oct 1978. 153p. NTIS $6.25. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. 


22925 (NUREG—0020(Vol.2)(No.11)) Licensed operating reac- 
tors. Operating units status report, data as of 10-31-78. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Nov 1978. 183p. 
NTIS $10.00. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


22926 (NUREG—0020(Vol.3)(No.1)) Licensed operating reac- 
tors. Data for decisions. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA)). Jan 1979. 193p. NTIS, PC A1l2/MF AOl1. 

The report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


22927 (NUREG—0030(Vol.1)(No.9)) | Construction _ status 
report. (Nuclear Regulatory Commission, Washington, DC (USA)). 
Sep 1978. Vp. NTIS $10.00. 

Data on the construction status of nuclear power plants in the 
U.S. as of August 31, 1978 are presented. The data include licensing 
activities affecting the construction as well as information on con- 
struction activities and schedules. 


22928 (NUREG—0030(Vol.1)(No.10)) Construction _ status 
report. (Nuclear Regulatory Commission, Washington, DC (USA)). 
Oct 1978. Vp. NTIS $10.00. 

Data on the construction status of nuclear power plants in the 
U.S. as of Sept. 30, 1978 are presented. The data include licensing 
activities affecting the construction as well as information on con- 
struction activities and schedules. 


22929 (RDT-STATUS—(01-79)) RDT Standards. Status 
Report. (Department of Energy, Washington, DC (USA). Office of 
Nuclear Energy Programs). Jan 1979. Contract W-7405-ENG-26. 
27p. RSO. 

The January 1979 Status Report of RDT Standards covering 
the period of October through December 1978. 


22930 Controlling the impact of regulaion on the design of nucle- 
ar power plants. DeYoung, R.C. (Nuclear Regulatory Commission, 
Washington, DC). Trans. Am. Nucl. Soc.; 30: 479-480(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22931 Regulatory impact on the system 80/sup TM/ NSSS 
design. Bevilacqua, F.; Corcoran, W.R.; Pasquenza, J.P. (Combus- 
tion Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 30: 480- 
481(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22932 Initial experience and observations on the NRC standardi- 
zation program. Sherwood, G.G.; Quirk, J.F.; Vaughn, A.D. (Gener- 
al Electric Co., San Jose, CA). Trans. Am. Nucl. Soc.; 30: 481- 
482(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22933 Implementation of new regulatory requirements and the 
impact on design evolution. Anderson, T.M. (Westinghouse Electric 
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Corp., Pittsburgh, PA). Trans. Am. Nucl. Soc.; 30: 482(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22934 Need for a cost-benefit perspective in the nuclear regula- 
tory process. O'Donnell, E.P. (Ebasco Services, Inc., New Yor). 
Trans. Am. Nucl. Soc.; 30: 482-483(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22935 Regulation and nuclear plant design: utility viewpoint. 
Cahill, W.J. Jr. (Consolidated Edison Co., New York). Trans. Am. 
Nucl. Soc.; 30: 484(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22936 Development of improved LWR fuel damage limits for 
reactor licensing. Tokar, M. (Nuclear Regulatory Commission, 
Washington, DC). Trans. Am. Nucl. Soc.; 30: 516-517(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22937 Production reactor d i ing—the planning phase. 
Nemec, J.F.; Wegener, E.A.; Powers, EI W. (United Nuclear Indus- 
tries, Inc., Richland, WA). "Trans. Am. Nucl. Soc.; 30: 551(1978). 
(CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





22938 Reactor decommissioning—information pertinent to plan- 
ning. Manion, W.J.; La Guardia, T.S. (Nuclear Energy Services, 
Inc., Danbury, CT). Trans. Am. Nucl. Soc.; 30: 551(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22939 Decommissioning of Fermi-1. Alexanderson, E.L. (Detroit 
Edison Co., Detroit, MI). Trans. Am. Nucl. Soc.; 30: 551-553(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22940 Progress report on decommissioning of the sodium reactor 
experiment. Meyers, G.W.; Kittinger, W.D. (Atomics International, 
Canoga Park, CA). Trans. Am. Nucl. Soc.; 30: 553-554(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22941 Financial evaluation of nuclear plant decommissioning 
costs. Ewers, B.J. Jr. (Northern State Power Co., Minneapolis, MN). 
Trans. Am. Nucl. Soc.; 30: 554-555(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





22942 Rec issioni an alternative to decommissioning. 
Kleimola, F.W.; Falls, O.B. Jr. (NucleDyne Engineering Corp., 
Jackson, MI). Trans. Am. Nucl. Soc.; 30: 555-556(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


ECONOMICS 
REFER ALSO TO CITATION(S) 23426, 23427 


22943 (ORNL/TM—6467) Procedure for estimating nonfuel op- 
eration and maintenance costs for large steam-electric power plants. 
Myers, M.L.; Fuller, L.C. (Oak Ridge National Lab., TN (USA)). 
re Bias 1979. Contract W-7405-ENG-26. 105p. Dep. NTIS, PC A06/ 
AOl 

Revised guidelines are presented for estimating annual non- 
fuel operation and maintenance costs for large steam-electric power 
plants, specifically light-water-reactor plants and coal-fired plants. 
Previous guidelines were published in October 1975 in ERDA 76-37, 
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a Procedure for Estimating Nonfuel Operating and Maintenance 
Costs for Large Steam-Electric Power Plants. Estimates for coal- 
fired plants include the option of limestone slurry scrubbing for flue 
gas desulfurization. A computer program, OMCOST, is also present- 
ed which covers all plant options. 


22944 Nuclear power programme - national and international 
considerations. Hunt, S.E. (Aston Univ., Birmingham (UK)). J. Inst. 
Nucl. Eng.; 19: No. 2, 34-43(Mar-Apr 1978). 

The subject of this lecture was discussed under the following 
headings - the overall world energy situation; the effect of the 
breeder reactor; prediction of rate of installation of thermal reactors 
to the year 2000; U consumption to the year 2000; Pu production by 
the year 2000, a possible long term programme based on a mixed 
thermal and fast breeder system; the possibility of accident, and 
general health hazards; the management of waste products; the 
dangers of nuclear war. The general discussion is reproduced and 17 
references are given. 


22945 Capital cost assessment of LWR power plants. El-Mag- 
boub, S.; Lanning, D.D. (Massachusetts Inst. of Tech., Cambridge). 
Trans. Am. Nucl. Soc.; 30: 485(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22946 Startup capital cost—an improved presentation method. 
James, J., Jr. (Electric Power Research Inst., Palo Alto, CA). Trans. 
Am. Nucl. Soc.; 30: 486-487(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22947 Thermal and economic performance of heterogeneous car- 
bide-fueled reactors. Felten, L.D.; Galluzzo, N.G.; Vitti, J.A.; von 
Arx, A.V. (Atomics International, Canoga Park, CA). Trans. Am. 
Nucl. Soc.; 30: 487-488(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22948 Proliferation of uncertainty and its effects on the nuclear 
power industry. Rose, D.J.; Montgomery, T.L. (Massachusetts Inst. 
of Tech., Cambridge). Trans. Am. Nucl. Soc.; 30: 488-489(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22949 Some new considerations about factors affecting public 
acceptance of nuclear energy. Hukai, D. (Boston Univ., MA); Sim- 
mons, R.E., Hukai, R.Y. Trans. Am. Nucl. Soc.; 30: 489-490(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22950 Nuclear engineering - problems that can be solved. Levi, 
H.W. (Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 
(Germany, F.R.)). Gewerksch. Monatsh.; 28: No. 10, 651-656(Oct 
1977). (In German). 

The author, who is chairman of the Kerntechnische Gesells- 
chaft, arrives at the following conclusions: LWR reactors with a 
closed fuel cycle are a mature energy source for a few decades; HTR 
reactors can prolong this period markedly, but only fast breeder 
reactors have the potential for nearly unlimited power supply. In 
addition, fast breeders - together with HTR reactors and coal - will 
make the Federal Republic independent of energy imports. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 22768 


22951 (CONF-780904—3) Thorium fuel cycle: a nuclear strategy 
and fuel recycle technology. Kasten, P.R.; Dahlberg, R.C.; Wymer, 
R.G. (Oak Ridge National Lab., TN (USA); General Atomic Co., 
San Diego, CA (USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. 
NTIS, PC A02/MF AO. 

From 2. Pacific Basin conference; Tokyo, Japan (24 Sep 
1978). 

Use of thorium fuel cycles in thermal reactors appears to 
permit a moderate rate of introduction of fast breeder reactors into 
the nuclear economy and helps maintain a relatively low ratio of 
FBRs to thermal reactors in the future. To implement the benefits of 
thorium fuel cycles, however, will require fuel recycle research and 
development. Fuel recycle technology developed for uranium and 
plutonium cycles will be beneficial to thorium fuel cycle develop- 
ment; however, significant additional R and D is required to imple- 
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ment either the HEUTH or the DUTH cycles. The metal-clad 
reactors in general have relatively common generic technology 
development requirements, although there are significant differences 
between fast and thermal reactor fuel recycle needs. The thorium 
fuel recycle R and D requirements of HTGRs are more reactor- 
specific than of the other reactor types; however, some 

efforts will be required for all the different reactor types. 


22952 (CONF-781042—2) Strategy for the practical utilization 
of thorium fuel cycles. Kasten, P.R. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/ 
MF AOl. 

From 5. conference on energy; Rolla, MO, USA (Oct 1978). 

There has been increasing interest in the utilization of thorium 
fuel cycles in nuciee power reactors for the past few years. This is 
due to a number of factors, the chief being the recent em ree game given 
to increasing the proliferation resistance of reactor fue! sy te and 
the thorium cycle characteristic that bred ***U can be denatured 
with 7°*U (further, a high radioactivity is associated with recycle 
233, which increases fuel diversion resistance). Another important 
factor influencing interest in thorium fuel cycles is the increasing 
cost of U3Os ores leading to more emphasis being placed on obtain- 
ing higher fuel conversion ratios in thermal reactor systems, and the 
fact that thorium fuel cycles have higher fuel conversion ratios in 
thermal reactors tha do uranium fuel cycles. Finally, there is 
increasing information which indicates that fast breeder reactors 
have significantly higher capital costs than do thermal reactors, such 
that there is an economic advantage in the long term to have 
combinations of fast breeder reactors and high-conversion thermal 
reactors operating together. Overall, it appears that the practical, 
early utilization of thorium fuel cycles in yd reactors requires 
commercialization of HTGRs operating t on stowaway fuel 
cycles, followed by thorium fuel recycle. In the longer term, thor- 
ium utilization involves use of thorium blankets in fast breeder 
reactors, in combination with recycling the bred 7°U to HTGRs 
(preferably), or to other thermal reactors. 


22953 Probabilistic analysis of fuel cycle strategy in Korea. Kim, 
J.S. (Korea Atomic Energy Research Inst., Seoul); Kim, C.H.; Lee, 
C.K. J. Korean Nucl. Soc.; 8: No. 4, 219-229(Dec 1976). 

A statistical approach is employed to investigate the relative 
advantages of several alternative fuel cycles suitable for a hypotheti- 
cal 1125 MWe PWR plant in Korea. All the fuel cost parameters are 
treated as statistical variables, each being associated with an appro- 
priate probability distribution function. Through a random sampling 
procedure, the probability a on both capital requirements 
and break-even costs of various fuel cycle components are obtained. 
The histograms are then utilized to quantify the cost-benefit of the 
fuel cycle with reprocessing or the plutonium recycle over the 
throw-away cycle. 
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THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 21644, 21654, 22594, 22823 


22954 (CONF-781633—19) Event Handler: a fast programmable, 
CAMAC-coupled data acquisition interface. Hensley, D.C. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
7p. Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The purpose of this paper is to describe the architecture and 
performance of the Event Handler, a fast, programmable data acqui- 
sition interface which is linked to and through CAMAC. The special 
features of this interface make it a powerful tool in implementing 
data acquisition systems for experiments in nuclear physics. 


22955 (COO—2262-14) Reactor kinetics methods development. 
Final report. Hansen, K.F.; Henry, A.F. (Massachusetts Inst. of 
Tech., Cambridge (USA)). 8 Jan 1978. Contract EY-76-S-02-2262. 
40p. Dep. NTIS, PC A03/MF AOl. 

This report is a qualitative summary of research conducted at 
MIT from 1967 to 1977 in the area of reactor kinetics methods. The 
objectives of the research were to find methods of integration of 
various mathematical models of nuclear reactor transients. From the 
beginning the work was aimed at numerical integration methods. 
Specific areas of research, discussed in more detail following, includ- 
ed: integration of multigroup diffusion theory models by finite 
difference and finite element methods; response matrix and nodui 
methods; coarse-mesh homogenization; and special treatment of 
boundary conditions. 
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22956 (DP—1479) Evaluations of the generalized area and the 
a/v methods of interpreting pulsed neutron measurements for subcriti- 
cal reactivity. Parks, P.B. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Aug 1978. Contract EY- 
76-C-09-0001. 36p. Dep. NTIS, PC A03/MF AOl1. 

The Generalized Area and a/v Methods of interpretation of 
pulsed-neutron measurements for subcritical reactivity were found to 
minimize the error caused by source-induced harmonics and kinetic 
distortion. The use of multiple neutron detectors distributed over the 
core of the reactor in the pulsed source measurements is recom- 
mended for increased accuracy of interpretation. The measured data 
are reduced to a reported value of the subcritical reactivity by the 
use of numerical solutions to the reactor eigenvalue problems. In the 
Generalized Area Method, the numerical solution provides an esti- 
mate of the static adjoint function which is used to weight the 
prompt and delayed neutron flux integrals measured in the experi- 
ment. These weighted integrals are then used to form the subcritical 
reactivity. In the a/v Method, the static eigenequation solved by 
numerical methods is transformed to a time eigenequation to provide 
a bridge between the measured decay constant of the fundamental 
mode and the subcritical static reactivity. Also, the transformation 
provides a means of normalizing the reported static reactivity. The 
evaluations were performed by applying both methods to numerical 
data generated by one-dimensional, space—time diffusion theory for 
which k/sub eff/ was known precisely. The Generalized Area 
Method was found to deduce reasonably accurate reactivity values 
from simulations of data from pulsed-neutron experiments in both 
large and small reflected reactors. The errors from the true reactiv- 
ity ranged from +3% to -7% in rho at k/sub eff/ = 0.9. However, 
the single-detector Sjoestrand analysis failed badly for all pulsing 
simulations except for that of the small reactor with the source at the 
center of the core. Errors from the true reactivity ranged from 
+90% to -260% in rho at k/sub eff/ = 0.9. The a/v Method was 
applicable only to the small-reactor simulation where the error was - 
1% in rho at k/sub eff/ = 0.9. 


22957 (ORNL/TM—6545) LSFODF: a generalized nonlinear 
least-squares fitting program for use with ORELA ODF files. Whar- 
ton, D.M.; Olsen, D.K. (Oak Ridge National Lab., TN (USA)). Dec 
1978. Contract W-7405-ENG-26. 59p. Dep. NTIS, PC A04/MF 
AOl. 

The Fortran-10 program LSFODF has been written on the 
ORELA PDP-10 in order to perform non-linear least-squares curve 
fitting with user supplied functions and derivatives on data which 
can be read directly from ORELA-data-format (ODF) files. 
LSFODF can be used with any user supplied function and deriva- 
tives; has its storage requirements specified in this function; has P- 
search and eta-search capabilities; and can output the input data and 
fitted curve in an ODF file which then can be manipulated and 
plotted with the existing ORELA library of ODF programs. A 
description of the fitting formalism, input instructions, five test cases, 
and a program listing are given. 


22958 F/sub N/ method in neutron-transport theory. Part I: 
theory and applications. Siewert, C.E.; Benoist, P. (Centre d'Etudes 
Nucleaires de Saclay, Gif-sur-Yvette, France). Nucl. Sci. Eng.; 69: 
No. 2, 156-160(Feb 1979). 

The Placzek lemma is used to establish a system of singular 
integral equations and constraints that is solved uniquely for a half- 
space to yield the exact exit distribution. These singular integral 
equations and constraints are also used to develop a new approxima- 
tion, the F/sub N/ method, that yields concise and accurate results 
for the half space and the finite slab. 


22959 F/sub N/ method in neutron-transport theory. Part II: 
applications and numerical results. Grandjean, P.; Siewert, C.E. 
(Centre d'Etudes Nucleaires de Saclay, Gif-sur-Yvette, France). 
Nucl. Sci. Eng.; 69: No. 2, 161-168(Feb 1979). 

The recently developed F/sub N/ method is used to solve the 
half-space albedo problem and the half-space constant-source prob- 
lem. In addition, the reflected and transmitted currents for the finite 
slab and the critical thickness of a multiplying slab are reported. As 
further tests of the method, the inverse problem for the finite slab is 
solved, and the flux distortion factor for typical two-media problems 
is computed. It is shown that the F/sub N/ method, although 
epee concise, yields excellent numerical results for the prob- 
lems considered. 


22960 Spectral fine-structure effects on material and Doppler 
reactivity worths. Greenspan, E.; Karni, Y. (Israel Atomic Energy 
—e Beer Sheva). Nucl. Sci. Eng.; 69: No. 2, 169-190(Feb 
1979). 


Energy-dependent fine-structure effects (FSEs) on the reac- 
tivity associated with perturbations in the density and temperature of 
resonance materials are investigated using a simple single-resonance 
model. Upper and lower bounds to these spectral effects are derived, 
and parametric studies are performed as a function of the back- 
ground cross section and resonance structure of the unperturbed 
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assembly and of the type and relative magnitude of the perturbation. 
It is found that spectral FSEs can be significant even for infinitesimal 
density or temperature perturbations. The capability of different 
perturbation theory formulations to account for these FSEs is inves- 
tigated. The connection between the spectral FSEs and the disagree- 
ment of the calculated to the experimentally determined material and 
Doppler reactivity worth of fuel isotopes in fast critical experiments 
is also discussed. 


22961 Criticality of a slab reactor with finite reflectors. Dawn, 
T.Y. (National Tsing-Hua Univ., Taiwan, China). Nucl. Sci. Eng.; 69: 
No. 2, 245-250(Feb 1979). 

The Case method is applied to the critical problem of a slab 
reactor with finite reflectors. The solution of the albedo problem is 
used to simplify the analysis of such a two-media problem. The 
expansion coefficient of the neutron angular flux of the core satisfies 
two coupled Fredholm integral equations in which some parameters 
and functions depend on the coefficients of the albedo problem. The 
approximate critical half-thickness and expansion coefficient are 
obtained by using the approximate result of the albedo problem. 


22962 Introduction of the quasi-static synthesis method for solu- 
tion of space-time reactor kinetics problems. Hauss, B.I.; Kastenberg, 
W.E. (Univ. of California, Los Angeles). Nucl. Sci. Eng.; 69: No. 2, 
326-332(Feb 1979). 

An improved space-time kinetics method that can be applied 
to the analysis of either fast or thermal reactor transients is present- 
ed. The method blends the concepts of formal reduction (i.e., the 
quasi-static method) and time synthesis into a single unified approach 
(called quasi-static synthesis) to handle spacetime equations. Prelimi- 
nary results obtained with the method indicate reduced computer 
time, while maintaining computational accuracy, when compared to 
several other kinetics methods presently in use. 


22963 Generalized treatment of heterogeneity effects for the 
shielding factor method. Kujawski, E.; Protsik, R. (General Electric 
Co., Sunnyvale, CA). Nucl. Technol.; 41: No. 1, 36-45(Nov 1978). 

A practical method for self-shielding resonance cross sections 
for fast reactors with complex heterogeneity results in a multiregion 
equivalence relation that is identical in appearance to the conven- 
tional two-region equivalence relation. The effects of heterogeneity 
are accounted for in terms of material- and region-dependent escape 
cross sections. The escape cross sections are explicitly given in terms 
of the first-flight collision probabilities or transport coefficient. The 
formulation is well suited for use with the shielding factor method. 
A detailed validation of the heterogeneity calculations with the 
proposed formulation has been carried out for plate-type cells, and 
good agreement with Monte Carlo results has been obtained. Sensi- 
tivity studies were performed to compare the proposed multiregion 
heterogeneity treatment with conventional two-region treatments. 
The results suggest that it may be important to self-shield explicitly 
and heterogeneously all the fuel and structural materials in the 
analysis of fast critical assemblies. 


22964 Application of the nonlinear decoupling theory to the 
control of the coupled core reactor. Tsuji, M.; Ogawa, Y. (Hokkaido 
Univ., Sapporo (Japan). Faculty of Engineering). Hokkaido Daigaku 
Kogakubu Kenkyu Hokoku; No. 86, 33-43(Feb 1978). (In Japanese). 

In this paper, the decoupling theory for a nonlinear time 
invariant system is introduced to the power change problem of a 
coupled core reactor. Application of this theory allows us to deal 
with the power change problem, the power regulating problem for a 
system subject to a large perturbation and the improvement problem 
of dynamic characteristics which can not be treated by the decou- 
pling theory for a linear time invariant system. But, this decoupling 
theory can not be applied immediately because the theory requires 
that all state variables are available and, in general, a reactor has 
some non-measurable state variables such as the concentration of the 
delayed neutron precursor. In this paper, this difficulty is overcome 
by using the observer theory for a nonlinear system. From simulated 
dynamic behaviors of the coupled core reactor having the decou- 
pling controller and observer, it was found that the decoupling 
controller can control the coupled core reactor in a decoupling 
manner and give the desired dynamic characteristics of each core 
and the observer can estimate nonmeasurable state variables with a 
high convergence rate. 


22965 Benchmark tests of radiation transport computer codes for 
reactor core and shield calculations. Asaoka, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Nuclear Code Committee of 
Japan); Asano, N.; Nakamura, H.; Mizuta, H.; Chichiwa, H. J. Nucl. 
Sci. Technol. (Tokyo); 15: No. 1, 56-71(Jan 1978). 

Aiming at providing test problems that may be used to verify 
an adequate performance of the current version of a neutron and y- 
ray transport computer code used for reactor core or shield calcula- 
tions, we summarize the input data and the calculated results for 
three benchmark problems. The Ist problem deals with a 1-dimen- 
sional small spherical reactor for use to test 1-dimensional S sub(N) 
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codes, DTF-IV and ANISN, and possibly the MORSE Monte Carlo 
code. The 2nd problem concerned with 2-dimensional (x, y) neutron 
propagation through an absorbing medium gives a severe test for 2- 
dimensional S sub(N) codes, TWOTRAN-GG, TWOTRAN-II, 
DOT-3 and TRIPLET. The last problem dealing with 2-dimensional 
(r, z) radiation streaming is to test also the finite difference S sub(N) 
codes, TWOTRAN-II and DOT-3, and the finite element S sub(N) 
code FEMRZ. The present article summarizes also the general 
tendency of the effect of parameters used for these calculations on 
the numerical results and computation time. 


22966 New finite-element solution technique of neutron diffusion 
equations. Azekura, K. (Hitachi Ltd., Ibaraki, Japan). Trans. Am. 
Nucl. Soc.; 30: 240-241(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22967 Multigrid iteration strategy applied to the solution of the 
neutron diffusion equation. Alcouffe, R.E.; Dendy, J.E. (Los Alamos 
Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 241-243(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22968 Orders-of-scattering solution of the Spencer—Lewis equa- 
tion. Garth, J.C. (RADC/ESR-Stop 30, Hanscom AFB, MA); 
Woolf, S. Trans. Am. Nucl. Soc.; 30: 243-244(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22969 Application of an integral coarse—mesh diffusion method 
to transients with feedback. Lawrence, R.D.; Dorning, J.J. (Univ. of 
Illinois, Urbana). Trans. Am. Nucl. Soc.; 30: 244-246(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22970 Consistent homogenization procedure to obtain few-group 
cell parameters. Pierini, G.C. (CISE, Milan, Italy). Trans. Am. Nucl. 
Soc.; 30: 246-247(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22971 Rigorous calculation of homogenized diffusion theory pa- 
rameters. Bonalumi, R.A. (Ontario Hydro, Toronto, Canada). Trans. 
Am. Nucl. Soc.; 30: 247-248(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22972 Geometrical imaging and surface sources in the recursive 
Monte Carlo method. Goldstein, M.; Greenspan, E. (Nuclear Re- 
search Center-Negev, Beersheba, Israel). Trans. Am. Nucl. Soc.; 30: 
249-250(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22973 Particle transport in an anisotropic medium. Morel, J.E. 
(Sandia Labs., Albuquerque, NM); Allen, R.C.; Knief, R.A. Trans. 
Am. Nucl. Soc.; 30: 249-250(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22974 Calculational efficiency of numerical transport methods: 
slab geometry. Alcouffe, R.E.; Larsen, E.W.; Miller, W.F. Jr.; 
Wienke, B.R. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 30: 250-251(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22975 Improved Monte Carlo technique for slab cells. Gelbard, 
E.M.; Milton, L.J. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 30: 251-252(1978). (CONF-7811109—) 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22976 Effect of soluble neutron absorbers in latticed assemblies. 
Lloyd, R.C.; Durst, B.M.; Clayton, E.D. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. Soc.; 30: 260-261(1978). (CONF- 
7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22977 Non-equilibrium statistical thermodynamics of neutron gas 
in reactor. Hayasaka, H. (Tohoku Univ., Sendai (Japan). Faculty of 
Engineering). Technol. Rep. Tohoku Univ.; 42: No. 2, 255-289(Dec 
1977). 

The thermodynamic structures of non-equilibrium steady 
states of highly rarefied neutron gas in various media are considered 
for the irreversible processes owing to creative and destructive 
reactions of neutrons with nuclei of these media and supply from the 
external sources. Under the so-called clean and cold condition in 
reactor, the medium is regarded virtually as offering the different 
chemical potential fields for each subsystem of a steady neutron gas 
system. The fluctuations around a steady state are considered in a 
Markovian-Gaussian process. The generalized Einstein relations are 
derived for stationary neutron gas systems. The forces and flows of 
neutron gases in a medium are defined upon the general stationary 
solution of the Fokker-Planck equation. There exist the symmetry of 
the kinetic coefficients, and the minimum entropy production upon 
neutron-nuclear reactions. The distribution functions in various 
media are determined by each corresponding extremum condition 
under the vanishing of changes of the respective total entropies in 
the Gibbs equation. 


22978 Finite element computation of slab criticality and = 
problem. Kim, C.H. (Seoul National Univ., Korea); Chang, 
Kim, D.H. J. Korean Nucl. Soc.; 8: No. 4, 209- 21Dec "1976; 
A finite element method is formulated for the one-speed 
integral equation for the neutron transport in a slab reactor. The 
formulation incorporates both the linear and the cubic Hermite 
interpolating polynomials and is used to compute the approximate 
solutions for the slab criticality and Milne problem. The results are 
compared with the exact solutions available and then the effective- 
ness of the method is extensively discussed. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 22588, 23198, 23203, 23204, 
23205, 23885, 23903, 23929, 23944, 23953, 23962, 23965, 23974, 
24369, 24370, 24889 


22979 (ANL-CT—78-49) Design guide for calculating hydrodyn- 
amic mass. Part II. Noncircular cylindrical structures. Chung, H.; 
Chen, S.S. (Argonne National Lab., IL (USA)). Sep 1978. Contract 
W-31-109-ENG-38. 108p. AT. 

Many reactor and plant components contain, or are sub- 
merged in, a fluid. The fluid moving with a vibrating structure has 
an important effect on the dynamics of the structure, particularly on 
its natural frequencies. The effect of the fluid on natural frequencies 
can be accounted for using the hydrodynamic mass associated with 
the structure. This design guide provides formulas, graphs, and 
computer programs for calculating hydrodynamic mass. This design 
guide is for noncircular cylindrical structures and other structures 
such as plates, spheres, and eilipsoids. 


22980 (CEGB/R/M/R—248) Effect of electrode coating on the 
high temperature mechanical properties of AISI 316 austenitic weld 
metals. Part 1. Thomas, R.G. (Central Electricity Generating Board, 
Southampton (UK). Marchwood Engineering Labs.). May 1977. 
19p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

It is generally recognized that the long term ductility of AISI 
316 stainless steel weld metal is inferior to that of the parent metal 
but will be influenced by weld metal composition. The present work 
is the initial part of a broadly based investigation of the high 
temperature mechanical properties of AISI 316 weld metals, and in 
particular the correlation between manual metal arc (MMA) elec- 
tode constitution and weld deposit tensile strength and ductility at 
temperatures between 500°C and 700°C has been examined. It was 
found that these material properties depended upon the basicity of 
the electrode coating and the observed variations have been ex- 
plained in terms of subtle differences in weld metal composition 
arising from changes in the slag/metal reactions which occur during 
welding. The results indicate that compositional control of the 
welding electrode may provide a means of improving weld deposit 
ductility; work is in hand to elucidate the effects of alternative alloy 
additions and also to establish that these preliminary findings may be 
extrapolated to material properties under conditions of creep defor- 
mation. 


22981 (CONF-7809109—2) Methodologies for assessment of 
power plant ecological effects in the marine environment. Adams, S.M. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 16p. Dep. NTIS, PC A02/MF AOI. 
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From International symposium on the environmental effects 
of hydraulic engineering works; Knoxville, TN, USA (12 Sep 1978). 

Various types of models or methodologies relevant to the 
assessment of entrainment, thermal, and impingement impacts of 
power plant operation in the marine environment are presented. The 
majority of methodologies available for assessing power plant effects 
are focused at the organism or population level. The most widely 
applied ee for estimating entrainment effects on fish popula- 
tions are the equivalent adult and trophic-conversion methodologies. 
Current methods to predict the number of fish and distribution of 
species impinged consider physical factors of the environment but 
not the biological or behavorial characteristics of fish. With proper 
validation, ecosystem-level models that consider aggregate responses 
of biological components to stress may prove to be a viable ap- 
proach for investigating power plant ecological effects. 


22982 (EPRI-NP—891) Ultrasonic pattern recognition study of 
intergranular stress corrosion cracks vs. weld crown reflectors in SS 
piping. Interim report. Rose, J.L.; Singh, G.P. (Ultrasonics Interna- 
tional, Churchville, PA (USA)). Sep 1978. 4lp. Dep. NTIS, PC 
A03/MF AOl1. 

Pattern recognition techniques for discriminating between 
geometrical and crack reflector signals obtained during ultrasonic 
inspection of weld zone in T 304 austenitic stainless steel piping 
have been applied to one set of data. Seven welds from four different 
4-in diameter pipe specimens containing intergranular stress corro- 
sion cracking (supplied by the GE pipe laboratory through SwRI) 
were examined ultrasonically. Geometrical reflectors considered in 
this feasibility study were crown type reflectors only, since they 
were readily available in the pipe specimens. The ultrasonic inspec- 
tion was conducted in a pulse-echo mode using a 1.5 MHz nominal 
center frequency, 3/8-in diameter transducer mounted on a plexig- 
lass shoe with a 45° refracted transverse wave. A version of the 
Southwest Research Institute pipe weld examination code was used 
for recording the data. The ultrasonic signals were digitized and 
stored for further analysis. One hundred fifty-five indications were 
recorded from seven different welds, four of which were examined 
from both sides, and three from only one side. The ultrasonic data 
were correlated with dye penetration tests and ultrasonic examina- 
tion conducted by SwRI in order to obtain correct training informa- 
tion. The data naturally fell into two categories, cracks and crowns 
(geometric reflectors). A total of 107 crown indications and 40 
intergranular stress corrosion cracking (IGSCC) indications were 
further analyzed. The pattern recognition analysis indicated that an 
IGSCC indication was discriminated from a crown indication in 
about 98% of the cases. The success of the pattern recognition 
algorithm employed in this study demonstrates the applicability of 
this technique for solving such important problems as discrimination 
between IGSCC and geometric reflectors in 304 stainless steel pipe 
welds. Additional work on other kinds of geometric reflectors is 
required to establish an overall confidence level in reflector classifi- 
cation analysis. 


22983 (EPRI-NP—921) Acoustic emission monitoring and ultra- 
sonic examination correlation on a reactor pressure vessel. Final 
report. Clark, J.P.; Witek, R. (Acoustic Emission Technology Corp., 
Sacramento, CA (USA); General Electric Co., San Jose, CA 
(USA)). Oct 1978. 45p. Dep. NTIS, PC A03/MF AO1. 

The acoustic emission monitoring and corroborative ultrason- 
ic examination of the acoustic emission (AE) locations established 
ons the hydrostatic pressure test of a BWR primary pressure 
vessel is described. Descriptive information regarding AE is pro- 
vided as a background and details of the AE and ultrasonic instru- 
mentation, procedures, problems encountered, and test results are 
discussed. In total, 42 acoustic emission locations were detected, 
located, and ultrasonically examined during this project. At all 42 
AE locations ultrasonic indications were obtained. Of the AE loca- 
tions, 76% (or 32 of the 42) were confirmed at amplitudes greater 
than or equal to 2.5% Distance Amplitude Correction (DAC) by 
either L-wave or shear wave ultrasonic examination, the largest of 
these being 18% DAC. The remainder of the AE locations were 
confirmed at amplitudes less than 2.5% DAC. ASME Code requires 
that ultrasonic examination record for permanent reference indica- 
tions of 50% DAC or greater. As is to be expected ultrasonic 
examination detected examinations which were not located by AE 
monitoring since AE locates only active flaws. Results show the 
complementary value of AE monitoring to ultrasonic examination in 
two primary uses: determining the existence and the location of 
active discontinuities; and assuring that active discontinuities are not 
overlooked. Results reflect the position that AE monitoring and 
ultrasonics are supplementary to each other, not replacements for 
one another. 


22984 (NUREG/CR—0416) NONSAP-C: a nonlinear stress 
analysis program for concrete containments under static, dynamic, and 
long-term loadings. Smith, P.D.; Anderson, C.A. (Los Alamos Scien- 
tific Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 134p. 
(LA—7496-MS). Dep. NTIS, PC A07/MF AO1. 
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The NONSAP-C finite element code is described and its 
application to the nonlinear structural analysis of three-dimensional 
concrete containments under static, dynamic, and long-term loadings 
is reviewed. Features of this code that allow for easy application to 
realistic concrete structural problems are discussed, along with the 
various material models used to represent plain and reinforced 
concrete, for both time-dependent and time-independent behavior. 
Applications of the code to analysis of conventional reinforced 
concrete structures and to the structural analysis of prestressed 
concrete reactor vessels (PCRVs) and PCRV models are illustrated. 
Comparisons of the code predictions with previous numerical solu- 
tions to these problems or to experimental data are made. Input 
instructions for the NONSAP-C code are described. 


22985 (NUREG/CR—0581) Improved ultrasonic nondestructive 
testing of pressure vessels. [ report], October 1, 1977— 
September 30, 1978. Frederick, J.R.; Vanden Broek, C.; Elzinga, M.; 
Dixon, M.; Papworth, D.; Hamano, N.; Ganapathy, K. (Michigan 
Univ., Ann Arbor (USA). Dept. of Mechanical Engineering). Dec 
1978. 171p. Dep. NTIS, PC A08/MF AO1. 

Progress in the development of a synthetic aperture focusing 
technique for ultrasonic pulse-echo flaw evaluation is described. The 
progress includes improvement in display techniques, initial results 
of a Spotlight-mode scanning technique, improvement in deconvolu- 
tion, an assessment of the ability to identify flaw types, and an 
assessment of the potential for real-time synthetic-aperture process- 
ing of ultrasonic data. 


22986 (NUREG/CR—0596) Preliminary report on fire protec- 
tion research program fire barriers and suppression (September 15, 
1978, test). Kamerus, L.J. (Sandia Labs., Albuquerque, NM (USA)). 
Dec 1978. Contract EY-76-C-04-0789. 45p. (SAND—78-2238). Dep. 
NTIS, PC A03/MF AOl1. 

A full-scale fire test was conducted at Underwriters Labora- 
tories Inc. on September 15, 1978. The test was to demonstrate the 
effectiveness of a ceramic fiber blanket and automatic fire suppres- 
sion system to protect cables in a vertical cable tray configuration 
that is currently permitted by separation criteria guidelines. An open 
pool fire fueled by liquid hydrocarbon was used. This was one of a 
series of tests to demonstrate the response of various cable arrange- 
ments and fire protection features in exposure fires. 


22987 (RDT-C—10-1T(01-79)) RDT Standard: thermocouple 
signal transmitter. (Department of Energy, Washington, DC (USA). 
Office of Nuclear Energy Programs). Jan 1979. Contract W-7405- 
ENG-26. 16p. RSO. 

This standard covers the design, manufacture, testing, and 
quality assurance of the thermocouple signal transmitters and related 
services and equipment. Thermocouple signal transmitters convert 
direct current millivolt signals from Ratiexometen into higher level 
standardized signals for transmission to other equipment at locations 
which are remote from the transmitter. 


22988 Pressure vessel, especially for a nuclear reactor core. 
Schilling, F. (to Siempelkamp Giesserei GmbH and Co.). US Patent 
4,125,202. 14 Nov 1978. Priority date 14 Aug 1976, German, Federal 
Republic of (F.R. Germany). 4p. 

A pressure vessel is described for a containment for a nuclear 
reactor core. It consists of a stack of horizontal cast-metal members 
which define horizontal joints or seams between them. The stack is 
held together under pre-stress by a number of tension elements, e.g., 
cables or rods. The stack is provided with a liner welded together 
from steel sections and has, in the region of the seams, a reduced 
thickness as well as a lower yieldability or tensile strength than the 
yieldability or tensile strength of the liner sections elsewhere. As a 
result, rupture of the liner is ensured in the region of the seams 
which constitute preferred pressure release cracks in the event of an 
explosion or excessive development of pressure within the vessel. 


22989 Method and apparatus for monitoring the output of a 
neutron detector. Niessel, J.P.; Green, W.K.; Dayal, Y. (to General 
Electric Co.). US Patent 4,103,166. 25 Jul 1978. Filed date 14 Feb 
1977. 20p. 

A method and apparatus for monitoring the output of an ion 
chamber type in-core neutron detector is disclosed. Neutron detec- 
tors of this type are known to produce both alternating current and 
direct current signals which are used as measures of the neutron flux 
in the chamber. The monitor employs a ratio of the alternating 
current and direct current signals to detect ion chamber leaks, to 
correct the output of the detector after a leak, to predict the end-of- 
life of the detector and to determine the non-linearity of the detector 
at different power levels. 


22990 Welding of nuclear power plant components. Woltron, K. 
(Ver Edelstahlwerken, Ternitz, Ger.). Schweisstech. Soudure; 68: No. 
6, 115-120(Jun 1978). (In German). 

The general conditions and prerequisites which have to be 
taken into account in welding components of nuclear reactors are 
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reviewed. Emphasis is placed on the process control and quality 
assurance during welding operations. 7 refs. 


22991 EPRI program to improve nuclear code inspection meth- 
ods. Reinhart, E.R. (Electric Power Research Inst., Palo Alto, CA). 
Mater. Eval.; 36: No. 6, 36-42(May 1978). 

Nondestructive evaluation can play a major role in achieving 
a high level of reliability for the nuclear reactor power system. For 
this reason, continued effort has been directed toward the develop- 
ment of equipment, methods, and techniques for the inspection of 
components throughout the life of the nuclear plant. Recent research 
programs have been formulated by the Electric Power Research 
Institute (EPRI) to specifically improve the inspection of compo- 
nents that have shown the greatest potential for affecting the oper- 
ational reliability of the overall power plant. These components 
include the stainless steel primary piping system, pressure vessel, 
steam generator and steam turbine. The highlights and status of these 
projects are presented. 


22992 Analysis and design of structures and machinery employed 
at high temperature. I. Some problems relating to creep design. Ha- 
manaka, J.; Suzuki, A. (Ishikawajima-Harima Heavy Industries Co. 
Ltd., Tokyo (Japan)). Ishikawajima-Harima Giho; 18: No. 1, 6-12(Jan 
1978). (In Japanese). 

In designing the components of a power plant, particularly of 
a nuclear plant, inelastic analyses are required to be conducted in 
conformity to the related regulations and codes. Those inelastic 
analyses are utilized to investigate the cause of failure of components 
or to make further investigations on test results. Thus, typical modes 
of failure at a high temperature were discussed and a method of 
analysis of such failures was established; thus the design procedure in 
the creep range was examined based on the established method. 
Firstly, a formula for creep collapse of beam was obtained, and by 
using this formula the load-controlled stress limits in the code case 
1592 of ASME Code Section III were considered. Next, an accurate 
thermo-elastoplastic creep program incorporating the temperature 
dependency of material constants was developed to be used in 
analyzing a thermal ratchetting problem. 


22993 Suggested approach for fracture-safe RPV support design 
in neutron environments. Hopkins, W.C. (Bechtel National, Inc., 
Gaithersburg, MD). Trans. Am. Nucl. Soc.; 30: 187-188(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22994 Singularities in the three-dimensional Navier—Stokes 
equations. Lin, E.I.H.; Sha, W.T. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 30: 212- 213(1978). {CONF-7811109— ). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22995 Local Green's function method for initial-value problems in 
heat conduction and fluid flow. Horak, W.C.; Dorning, J.J. (Univ. of 
Illinois, Urbana). Trans. Am. Nucl. Soc.; 30: 215- 2161978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22996 Filter handling system. Sullivan, R.J. (PaR Systems 
Corp., St. Paul, MN). Trans. Am. Nucl. Soc.; 30: 795(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22997 Three-dimensional television system for use in remote serv- 
icing. Berry, H.W.; Rice, O.F. (Honeywell, Inc., Minneapolis, MN). 
Trans. Am. Nucl. Soc.; 30: 796-797(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22998 Stereo TV viewing for remote handling in hostile environ- 
ments. Amos, B. (Grumman Aerospace Corp., Bethpage, NY); 
Wang, M. Trans. Am. Nucl. Soc.; 30: 804-805(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


22999 Qualification and proof testing of electrical components— 
the transitory phase. Pace, R.A. (Duke Power Co., Charlotte, NC). 
Trans. Am. Nucl. Soc.; 30: 491-492(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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23000 Qualifying safety-related nuclear power plant electric 
equipment: a dilemma. Chiappetta, C.M. rr and Lundy En, 
neers, Chicago, IL). Trans. Am. Nucl. 30: 492-494(197 = 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23001 Qualification and proof testing of nuclear power plant 
pumps. Drahos, F.R. (Byron Jackson Pump Div., Los Angeles, CA). 
Trans. Am. Nucl. Soc.; 30: 494(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23002 Qualification and proof testing of nuclear components. 
McCormack, J.E., Jr. (U.S. Testing Co., Inc., Hoboken, NJ). Trans. 
Am. Nucl. Soc.; 30: 494- 495(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23003 Pressure-relief-valve opening pressure under vibratory con- 
ditions. Lai, Y.S. (Dresser Industries, Alexandria, LA). Trans. Am. 
Nucl. Soc.; 30: 495-496(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23004 High-intensity x-ray system for stochastic measurements 
of two-phase flows. Lahey, R.T., Jr.; Krycuk, G.; Malaviya, B.K. 
(Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 
497-499(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23005 16N tagging for two-phase mass flow measurements. Perez- 
Griffo, M.L.; Block, R.C.; Lahey, R.T., Jr. (Rensselaer Polytechnic 
Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 500-501(1978). (CONF- 
7811109—. 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23006 In-reactor performance of surface-mounted and embedded 
thermocouples. Crosthwaite, J.L. (Atomic Energy of Canada, Ltd.); 
Flemons, R.S. Trans. Am. Nucl. Soc.; 30: 501-502(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23007 Development of a high-temperature optical void probe. 
Vince, M.; Breed, H.E.; Lahey, R.T., Jr. (Rensselaer Polytechnic 
Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 502-503(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23008 Development of a radiofrequency local probe for void 
fraction measurements. Moreira, S., Krycuk, G.; Lahey, R.T. Jr. 
(Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 
506-507(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23009 Side-scatter gamma technique for local density measure- 
ments. Gay, R.R.; Schell, S.; Lahey, R.T. Jr. (Rensselaer Polytech- 
nic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 508-510(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23010 Heat transfer to liquid metals in regular lattices of fuel 
elements. Ushakov, P.A.; Zhukov, A.V.; Matyukhin, N.M. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). Teplofiz. Vys. Temp.; 15: No. 
5, 1027-1033(Sep-Oct 1977). (In Russian). 

Analysis is made of the possibility to calculate the Nusselt 
number in fuel rod lattices, using a universal temperature profile in 
round-section tubes. Disclosure is made of the method of calculating 
the Nusselt numbers, based on the analogy between local heat 
transfer coefficients in equivalent planar slots. As a result of analyz- 
ing the calculation and experimental data, there is proposed a 
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generalizing formula for a broad range of variations in the triangular 
rod lattice spacings with any axisymmetric properties. 


23011 In-motion radiography tank weld inspection. Weld. 
J. (Miami); 56: No. 8, 42-43(Aug 1977). 

Moving on in-motion x-ray is used for inspections of tanks 
used for food, beverage, chemical industry, and nuclear reactors. In- 
motion x radiography is faster and is 60% of the cost of conventional 
radiography. There is little scatter radiation because the head is so 
close to the seam. (FS) 


23012 Baffle plate for a tube bundle heat exchanger. Donaldson, 
D.M. (to oe erg Corp., Chicago, Ill. (USA)). German(FRG) 
Patent 2,119,873/C/. 8 Jun 1977. 3p. (In German). 

The invention deals with the design of the spacers keeping 
apart the opposite baffle plates bounding and fixing the tube bundles 
in a heat exchanger for nuclear reactors. It is of advantage that the 
baffle plates consist of a flexible deformable plastic; nylon and highly 
temperature-resistant polyesters (polyaryl ether) are mentioned. 


23013 Reactor buildings. Jost, N.; Seeliger, D. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,424,982/B/. 24 Mar 1977. 3p. (In German). 

In order to increase the safety ooae radiation as a result of 
an accident, it is suggested to lay used fuel elements horizontally on 
the floor in water-filled part of the containment which surrounds the 
pressure chamber with the nuclear reactor and is filled with conden- 
sation-chamber water. The equipment necessary for the later remov- 
al of the elements is placed behind a lock outside the containment. 


23014 (RISLEY-Trans—3177(a)) Status and prospects of elec- 
trochemical cell development for monitoring oxygen activities in liquid 
sodium. Ullman, H.; Lang, H.J.; Nebelung, C.; Richter, W.; Betz], 
K.; Kozlov, F.A.; Keznecow, E.K. Translated from Kernenergie; 20: 
No. 3, 66-69(Mar 1977). 1lp. (CONF-7703105—2). British Library 
Lending Div., Yorkshire, Eng. 

From Meeting on problems of technology and corrosion in 
sodium coolant and cover gas; Dresden, German Democratic Re- 
public (28 Mar 1977). 

Portions of document are illegible. 

The characteristics of electrochemical cells for measuring 
oxygen activity in liquid sodium were determined in a static oxide- 
saturated sodium bath and on a sodium loop. The commissioning 
behavior, temperature dependence of the cell emf, response time to 


changes of oxygen concentration in the sodium, calibration curve, 
long-term stability of the cell emf and the effect of the operating 
—— of the loop were investigated. Operating times up to 

ours were achieved. Ageing phenomena were observed in the cells. 
From the properties observed, conclusions were drawn for further 
improvement of the cells. 


23015 Numerical simulation of one-dimensional flow. Ballay, R.; 
Planchard, J. (Electricite de France, 92 - Clamart. Direction des 
Etudes et Recherches). Bull. Dir. Etud. Rech., Ser. A; No. 2, 123- 
148(1977). (In French). 

From 3. Meeting on water column separation; Royaumont, 
France (23 - 26 May 1976). 

The simulation of the behaviors, during strongly perturbed 
flow regimes, of hydraulics networks on the one oF and of 
cooling circuits of thermal renal plants on the other reinforced 
EDF to the development of some computational aids. These are 
essentially the following ones: perturbation method; semi implicit 
method; characteristic method. After a short exposition of the theo- 
retical foundations of those methods, the main features of the differ- 
ent computational codes they have produced are presented. A few 
numerical examples will clarify the methods. The notions of consist- 
ency, stability, and convergence are recalled in order to allow 
as of the possibilities of the various discretization schemes. 
Finally the column separation problem and numerical methods 
which can be used to represent it are dealt with. 


23016 Prospective of the tendency in the evolution of the re- 
search on water column separation. Fanelli, M. (Ente Nazionale per 
l’Energia Elettrica, Milan (Italy)). Bull. Dir. Etud. Rech., Ser. A; No. 
2, 15-25(1977). (In Italian). 

From 3. Meeting on water column separation; Royaumont, 
France (23 - 26 May 1976). 

A picture is drawn of the evolution undergone by the re- 
searchers’ interests since the first ‘Round Table on Water Column 
Separation’ of 1971. Some hypothesis are put forward concerning 
the different roads to the future evolution and activity of the 
International Working Group. Among these, mention is made of 
possible extensions to nearby subjects (such as e.g. ‘hot transients’ in 
nuclear circuits etc.). Last, some ‘free-reins’ considerations are ad- 
vanced concerning the conceptual possibility of an on-line safety 
control against transient dangers to the circuit. 


23017 Transients in hydraulic circuits. Calculation-test compari- 
son, Jolas, C. (Electricite de France, 78 - Chatou. Direction des 
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Etudes et Recherches). Bull. Dir. Etud. Rech., Ser. A; No. 2, 85- 
106(1977). (In French). 

From 3. Meeting on water column separation; Royaumont, 
France (23 - 26 May 1976). 

A good knowledge of the behavior of the hydraulic circuits 
of power plants during transients is necessary to determine the best 
working conditions. A mathematical and/or physical model is gener- 
ally used to study this behavior. This paper deals with a mathemat- 
ical model of circuit only. The equations and solving methods are 
first recalled, then the model validity is invesigated. Considering a 
continuous flow, the results obtained by simulating transient operat- 
ing conditions for different plants with tests are compared. Some 
discrepancies are observed and the validity of the numerical method 
(then of the model equations) is verified. Considering a liquid 
column separation results obtained by simulating a real plant with 
transposed model tests are compared. 


23018 Main valve for isolating steam. Karpenko, A. French 
Patent 2,315,050/A/. 16 Jun 1976. 28p. (In French), 

This invention concerns a main valve for isolating steam in 
nuclear power stations. It includes a valve operating mechanism 
entirely enclosed in its primary pressure containment. This excludes 
possible damage to the working gear by projectiles resulting from 
other system defects. The power source of the working gear is steam 
in the line itself, assuming that at any time when power is required 
for closing the valve, such power is available and that should there 
be a steam pressure drop, the valve will close of its own accord. The 
valve working gear is operated by remote control, through an 
—— control system with a reliable characteristics that the 
valve can close in an emergency. 


23019 Exposure dose decreasing method in operation of replacing 
a local power range monitor. Kasai, M. (to Tokyo Shibaura Electric 
Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977- 
147,296/A/. 31 May 1976. 3p. (In Japanese). 

A method to install a partitioning plate in a local power range 
monitor in a BWR reactor for accumulation of highly contaminated 
material to isolate an operator from the highly contaminated material 
thereby decreasing exposure dose to the operator at the time of 
replacing operation is described. A local power range monitor 
(LPRM) is located under the pressure vessel in a reactor. The 
LPRM body is interiorly provided with a calibrating guide tube and 
a detector necessary for calibrating sensitivity of the detector and a 
peeus plate for accumulating a highly contaminated material is 
located. The partitioning plate is retained by a pin. This partitioning 
plate is positioned about 6 to 7 meters away from the operator in 
consideration of replacement. 


23020 Gamma source for a reactor. Matsumoto, F.; Honda, M. 
(to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1977-144,587/A/. 26 May 1976. 4p. (In 
Japanese). 

A gamma source for a reactor, which employs a cluster 
construction in order to increase intensity of a radiation source and 
which is easy to cool pins and easy for assembly is described. On 
upper and lower ends of a tube protected y-ray source dis 
perpendicularly to a core of a reactor are mounted upper and lower 

tid bodies, respectively, formed with a number of coolant passage 

oles. A plurality of cylindrical pin supports having sides formed 
with a large opening supported on said grid bodies or on inner wall 
surfaces of the protection tube are accommodated in parallel within 
the protection tube between the upper and lower grid bodies to 
loosely fit a pin into each of pin supports. 


23021 Method of treatment in a system passing radioactive mate- 
rial. Kamiya, K.; Kinoshita, M.; Asakura, Y. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-137,599/A/. 14 May 1976. Sp. (In 
Japanese). 

A method to ensure the safety of the reactor and reduce 
radiation exposure dose by preventing oxygen hydrogen reaction of 
the reactor off-gas and accumulation of the radioactive material is 
described. Substances which are accumulated in an off-gas duct and 
are likely to capture radioactive material (for instance Pd catalyst 
falling from a recombiner) is changed into a stable material (for 
instance, PdIz) which is hot likely to capture radioactive material 
through reaction with a stabilizer (for instance, I, Cl, HCl, etc.). 
This stabilized material is washed off the atomic power plant system. 


23022 Overflow pump-up system. Kondo, R.; Amada, T. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-132,296/A/. 30 
Apr 1976. 3p. (In Japanese). 

A method to alleviate thermal shocks in an overflow system 
by storing high-temperature coolant within a high-temperature cool- 
ant pool until the surface of the coolant within the reactor vessel 
rises, and causing the high-temperature coolant to flow in a state 
mixed with a low-temperature coolant down an overflow system is 
described. The coolant within a tank is withdrawn by a withdrawal 
pump through a withdrawal system into a reactor vessel, and surplus 
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coolant is caused to flow over an overflow dam and down an 
overflow system to be returned to a tank. Denoting the temperatures 
To and T; of the coolant in an upper portion of the reactor before 
and after a scram the coolant remaining within the overflow dam 
undergoes a temperature change from To to T; and flows into the 
overflow system, so that the nozzle and piping in the overflow 
system undergoes a temperature shift from To to Ti. In this way, the 
thermal shocks in the overflow system can be alleviated. 


23023 Radiation shielding device. Nihei, I. (to Japan Atomic 
Energy Research Inst., Tokyo). Japanese Patent 1977-131,098/A/. 
28 Apr 1976. 3p. (In Japanese). 

An air tight vessel filled with shielding material easy in 
melting and solidification to serve as a shielding body and to remove 
said material in a liquid state so that it may be used again as a filler, 
thus providing a rigid structure and a high filling density of the 
shielding material is described. When a radiation releasing device is 
failed or out of order, thus requiring repair or replacement, the 
shield material within the air tight vessel is melted by a heater and 
drained into a storage tank. The air tight vessel with metal lead 
drained therein is interiorly provided with a space into which an 
operator or tool enters through a manhole for repair or replacement. 
Repair or replacement may be accomplished by removing walls of 
the air tight vessel face to failed or troubled portion of the radiation 
releasing device. After repair or replacement has been completed, 
the removed walls of the air tight vessel may be restored and liquid 
metal lead is filled and solidified to restore the shielding function. 


23024 Reactor core. Kiyono, T. (to Tokyo Shibaura Electric 
Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977- 
131,085/A/. 26 Apr 1976. 6p. (In Japanese). 

A method to regulate leakage of neutron from the core to 
thereby control a neutron effective multiplication factor and flatten 
power distribution is described. A core in a reactor comprises a 
multitude of fuel assemblies, a control rod disposed in a clearance 
between said fuel assemblies, and a coolant serving as a moderator 
and a reflector filled in the clearance in the fuel assemblies. This 
neutron reflector encases a neutron multiplying material, and verti- 
cal driving thereof causes to reduce leakage of neutron from the 
core. 


23025 Drain recovery device in a sampling apparatus for an 
atomic power plant. Yashima, H.; Arai, S. (to Nikkiso Co. Ltd., 
Tokyo (Japan)). Japanese Patent 1977-127,592/A/. 17 Apr 1976. 9p. 
(In Japanese). 

A method to recover drain in a sampling device into a main 
condenser or a drain recovering parent pipe to decrease an environ- 
mental exposure resulting from radioactions inside and outside the 
building of the atomic power plant is described. A pressure detector 
for detecting variation in drain flow in the form of a pressure 
variation and a pressure control valve are disposed in a drain system 
of a sampling device, a pressure adjusting meter is disposed to preset 
the drain system within a given range of pressure and signals 
detected by said pressure detector are compared by the pressure 
adjusting meter to control the pressure control valve so as to 
maintain the drain system within the given range of pressure, where- 
by the drain system is brought into communication with a low 
pressure portion of the condenser or the like to decrease a load in a 
waste disposal system and to decrease radioactive waste. 


23026 Sipper cap. Tsunashima, M.; Doi, A. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-121,200/A/. 5 Apr 1976. Sp. 
(In Japanese). 

A method to protect operators from exposure to radioactive 
rays and reduce of the operation time through remote control of the 
position of a sipper cap for reactor sipping while watching a televi- 
sion monitor is described. A cylindrical sipper cap is provided with a 
television camera and a buoyancy adjustment tank and provided on 
its side surface with a nozzle for jetting air or water. The buoyancy 
of the sipper cap is adjusted while monitoring a television camera, 
while at the same time air or water is caused to issue from the 
nozzle, thereby causing displacement of the sipper cap in the hori- 
zontal or vertical direction as the cap is floating in water. In this 
way, reactor water is sampled from the fuel assembly through a 
sipping pipe. 


23027 Nuclear reactor core supports, and flow control system. (to 
Hey oerwy Electric Corp., Pittsburgh, Pa. (USA)). French Patent 
2,339,938/A/. 30 Jan 1976. 7p. (In French). 

This reactor core supporting structure consists of a single 
plate provided with canals situated under each fuel element for the 
crossing of the coolant. Each canal has a constricted intake part and 
a zone of larger diameter downstream this inlet port, in order for the 
coolant flow to be laminar at the canal outlets, and to be uniformly 
distributed inside the fuel elements. 


23028 Nuclear reactor. Imoto, K.; Hayashi, K.; Ito, T.; Futat- 
sugi, M. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
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(Japan)). Japanese Patent 1977-77,996/A/. 25 Dec 1975. 7p. (In 
Japanese). 

A method to uniformalize the flow of water leakage flowing 
through a leakage flow path so as to reliably suppress generation of 
pulsations to thereby sufficiently prevent breakage of apparatus 
within the reactor while affording effective apparatus operation is 
described. A plenum on the coolant supply side of a nuclear reactor, 
in which fuel cooling paths and leakage flow paths cooling the 
structure within the reactor are provided in the core section, is 
communicated with leakage flow paths via a number of small holes. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 23083, 23961, 23974, 24193, 
24216, 24217, 24219, 24242, 24770 


23029 Core-supporting structure in a reactor. Ogiya, S.; Yo- 
shioka, R. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, "Kan- 
agawa (Japan)). Japanese Patent 1977-100,092/A/. 18 Feb 1976. 3p. 
(In Japanese). 

A method to improve thermal conditions in a core to prevent 
a failure of fuel assemblies and to provide an optimum distribution of 
coolant flow to thereby securely control power is described. An 
orifice is detachably provided at the coolant inlet of a fuel assembly 
as a fuel support, and orifices in various size are p so that 
they may be replaced when the coolant flow rate is changed. Thus, 
an optimum quantity of coolant may be supplied to the fuel assembly 
to avoid an under-and-over supply of the coolant whereby the core 
may be maintained in a stabilized condition. 


23030 (UCRL—52543) Morning light cleanup and recovery oper- 
ation: simulation studies of reactor fuels. Landingham, R.L.; 
Casey, A.W. (California Univ., -prheenmned (USA). Lawrence Liver- 
more Lab.). 31 Aug 1978. Contract W-7405-ENG-48. 22p. Dep. 
NTIS, PC A02/MF AO1. 

The nuclear fuel for Cosmos 954, the orbiting Russian reactor 
that broke up on reentry during January of 1978, has been identified 
as a U—Mo alloy containing about 10 wt% molybdenum. Identifica- 
tion was based on a combination of simulation studies at LLL, 
examination of fuel debris at Whiteshell Nuclear Research Establish- 
ment (WNRE), Pinawa, Manitoba, and reactor technology knowl- 
edge. In the LLL simulation studies, mixtures of uranium, molybde- 
num, and UO: were heated under conditions that simulated reentry 
and then examined by scanning electron microscopy, energy disper- 
sive spectrometry, and x-ray diffraction. These studies indicated 
metallic behavior and suggested a U—Mo alloy. The identification 
was useful in assisting the Canadians in recovery, cleanup, and 
health/safety activities associated with the radioactive debris, which 
was scattered over a wide region of the Great Slave Lake. 


23031 LOWI, a new Zircaloy-UO2 fuel design: design consider- 
ations, calculations, and test results. Jensen, A. (Elsinore Shipbuild- 
ing and Engineering Co., Ltd., Helsinger, DK). Nucl. Technol.; 39: 
No. 3, 283-288(Aug 1978). 
The performance of the present-day Zircaloy-UO: fuel 

for water-cooled reactors has for several years been intensively 
examined and modeled. The established know-how is used as a 
an for the Ho ae of a new design, named LOWI 
(LOW- Interaction), which, by merely introducing a small change in 
the arrangement of the fuel frowns § should lead to an improved 
performance with respect to mechanical interaction and, at the same 
time, should reduce the fuel center temperature and therefore conse- 
_ reduce the stored energy. Considerations that form the basis 
or the LOWI design are supported by the calculational results of 


some of the more important aspects. The —_ has been initially 


evaluated in an irradiation experiment, and test results have 
generally supported the objectives of the design change. 


23032 Assessment of core-wide fuel Temple, S.M.; 
Foster, R.G.; Versluis, R.M. (Combustion Engi ing, Windsor, 
CT). Trans. Am. Nucl. Soc.; 30: 170-171(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23033 Thermal conductivity model for (Th,U)O. to melting. 
Himes, D.A. (Hanford Engineering Development Lab., Richland, 
WA). Trans. Am. Nucl. Soc.; 30: 174-175(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23034 Effect of gas composition on thermal conductivity of ce- 
ramic fuels. McCarthy, W.H. (General Electric Co., Sunnyvale, 
CA). Trans. Am. Nucl. Soc.; 30: 176-177(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23035 Qualitative confirmation of steady-state fuel centerline 
thermocouple data from transient response. Lanning, D.D.; Hann, 
C.R.; Williford, R.E. (Battelle Northwest Labs., Richland, WA). 
Trans. Am. Nucl. Soc.; 30: 177-179(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23036 In-pile measurements of fission gas release from UO, fuels. 
Bradley, E.R.; Cunningham, M.E.; Hann, C.R.; Lanning, D.D.; 
Williford, R.E. (Battelle Northwest Labs., Richland, WA). Trans. 
Am. Nucl. Soc.; 30: 179-180(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23037 Uncertainty analysis and stored-energy calculations. Cun- 
ningham, M.E.; Hann, C.R.; Olsen, A.R. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. Soc.; 30: 180-182(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23038 Techniques for assurance of quality of sphere-pac fuel 
rods. Mack, J.E.; Pasto, A.E.; Stinton, D.P., Suchomel, R.R.; Ange- 
lini, P. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 
183-184(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23039 Model for radiation creep due to the SIPA effect. Nichols, 
F.A. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 30: 198- 
199(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23040 Analytical model for the prediction of spacer pressure 
losses. Barroyer, P. (Swiss Federal Inst. for Reactor Research, 
Wuerenlingen, Switzerland). Trans. Am. Nucl. Soc.; 30: 525- 
526(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23041 NUBOW-3D (inelastic): A FORTRAN program for the 
static three-dimensional analysis of bowed reactor cores, including 
irradiation creep and swelling. McLennan, G.A. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 30: 572-573(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23042 Effect of point defects on nonequilibrium bubble behavior 
in UO, Griesmeyer, J.M.; Ghoniem, N.M. (Univ. of California, Los 
Angeles). Trans. Am. Nucl. Soc.; 30: 152-153(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23043 Basic chemical compatibility of thorium carbides with Cr- 
Fe-Ni alloys. Beahm, E.C.; Culpepper, C.A. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 30: 158-159(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23044 Carbidic nuclear fuel particles and method for their fabri- 
cation. Himmelstein, P.; Krauth, A.; Mueller, N. (to Nuklear-Chemie 
und -Metallurgie G.mb.H. (NUKEM), Hanau (Germany, F.R.)). 
German(FRG) Patent 1,934,031/B/. 16 Jun 1977. 3p. (In German). 

Nuclear fuel particles which are not attached by water and 
oxygen and which exhibit no neutron physical disadvantages are 
required for use in fast breeders or high-flux test reactors. Uranium, 
plutonium or throium monocarbide particles (size from 0.01 to 2 
mm) are suggested each surrounded by fuel nitride, sulphide, or 
phosphide cladding (tickness 1 to 10 mm) which outwardly protect 
the carbide. Different variants of a fabrication method are described 
(7 examples). 
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23045 System for measuring the diameter of cylindrical objects, 
particularly the diameter of nuclear fuel pellets. Ryden, J. Jr. (to 
Exxon Nuclear Co., Inc., Richland, Wash. (USA)). French Patent 
2,320,526/A/. 15 Jun 1976. 14p. (In French). 

A description is given of a system for the quick and accurate 
measurement of a physical parameter such as the diameter of an 
object. It comprises a diameter measuring unit having a transmitter 
producing an energy beam directed to a receiver that is aligned in a 
position diametrically opposed to the transmitter, the receiver re 
ducing an output signal proportional to the amount of energy o' 
beam it receives; a device for moving by translation these objects 
along a displacement path passing in front of the transmitter and 
receiver and an electronic circuit for receiving the output signal of 
the receiver and for producing an output signal representing the 
parameter of the object. This invention can be applied to the 
measurement of the diameter of nuclear fuel pellets. 


23046 Device for swinging a gripper in a refueling machine. 
Saima, T.; Imada, T. (to Tokyo Shibaura Electric Co. Ltd., Kawa- 
saki, Kanagawa (Japan)). Japanese Patent 1977-144,591/A/. 26 May 
1976. 4p. (In Japanese). 

A device, which can eliminate runout of a telescopic mast 
when swung for driving, which can eliminate the necesssity of 
balancing the mast and which is good in vertical precision is de- 
scribed. A toothed wheel having a hole through which a telescopic 
mast is inserted is meshed with a pinion rotated by a driving device 
to constitute a driving and transmitting mechanism. A coupling 
mechanism for coupling the toothed wheel and the telescopic mast 
comprises a bellows having a suitable lateral rigidity and washers 
securely fastended to opposite ends of said bellows, the washer being 
fixed to the lower surface of the toothed wheel and the washer fixed 
to the telescopic mast, respectively, by means of screws. The cou- 
pling mechanism is flexed in response to oscillation of the telescopic 
mast and has a suitable lateral rigidity to transmit rotational motion 
of the toothed wheel to the telescopic mast. 


23047 Withdrawal and insertion method of fuel assembly. Ni- 
shioka, K.; Nomiya, N. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-134,997/A/. 6 May 1976. 4p. (In Japanese). 

A method to reduce the time required for the insertion of the 
fuel assembly into the reactor core or withdrawal of the fuel 
assembly from the reactor core is described. Support projections 
provided on a control rod are each made rotatable by a pin and 
biased by a spring. With this construction, the control rod can be 
loaded in a state twisted by 45 degrees with respect to an upper grid. 
Further, it can be simply withdrawn by applying force to the control 
rod support projections. 


23048 Method and apparatus for the determination used for 
inspection of failed fuel. Ishizuka, A.; Kikuchi, H.; Kitaguchi, H. (to 
Tokyo Electric Power Co., Inc. (Japan)). Japanese Patent 1977- 
129,898/A/. 23 Apr 1976. 4p. (In Japanese). 

A method to positively determine radioactivity of dissolved 
nuclear fission product in a sample while directly measuring the 
radioactivity of the sample taken is described. Radioactivities of 
nuclear fission product (FP) and corrosion product (CP) in a coolant 
are measured to determine that reactor fuel has failed when the 
measured value of FP radioactivity exceeds the measured value of 
CP radioactivity and the value expected from an interrelation be- 
tween FP and CP in the coolant for the fuel. 


23049 Method of detecting failed fuel. Watanabe, M.; Kogure, S. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-129,899/A/. 
23 Apr 1976. 4p. (In Japanese). 

A method to enhance the accuracy of detection of a failed 
fuel is described. When radioactive materials such as nuclear fission 
forming gases and nuclear fuel material are released from the fuel 
rods into cooling water within a vessel, the nuclear fission forming 
gases move up within the cooling water and reach a layer of gases 
within the vessel. Then, when air is ejected from the bottom of the 
vessel, the air in the layer of gases containing the nuclear fission 
gases reaches and air reservoir through a sampling tube. Here, the 
nuclear fission forming gases are adsorbed by the active carbon. 
During the passage of sampled air within the air reservoir, the 
nuclear fission forming gases are accumulated on the active carbon. 
The strength of radioactivity released from the active carbon is 
measured by a radiation detector. The measured signal from the 
radiation detector is applied to a radioactive nuclide analyzer to 
obtain the radioactive strength of a specific radioactive nuclide. 


23050 Operation device for a fuel exchanging machine. To- 
misawa, T. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1977-118,199/A/. 30 Mar 1976. 6p. 
(In Japanese). 

A method to permit highly precise replacement of fuel rods in 
a safe and rapid manner through remote control of the fuel exchang- 
ing machine from a remote control room by using a co-ordinate 
graph showing a position within the reactor and position within the 





MAY 15, 1979 


fuel pool is described. Longitudinal, transverse and vertical drive 
commands are coupled to respective longitudinal, transverse and 
vertical drive means from a remote control room while observing a 
co-ordinate graph showing the position of the fuel exchanging 
machine within the reactor and also within the fuel loop for driving 
the machine. The position is detected by individual position detec- 
tion photoelectric encoders, and position signals therefrom are fed 
back through a signal converter to a remote control room, whereby 
a fuel rod is moved through a canal between the reactor and fuel 
pool by the fuel exchanging machine. 


23051 Fuel element for reactor. Tsutsumi, K.; Maki, K. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-118,196/A/. 29 
Mar 1976. 2p. (In Japanese). 

A method to increase the maximum linear power density by 
reducing the temperature at the center of a fuel element is described. 
Parent fuel uranium and uranium compounds are disposed on the 
radially inward side of the fuel element, and fissile fuel plutonium 
and plutonium compounds are disposed on the outer side. Thus, heat 
is not produced in the inner parent fuel uranium portion but is 
produced in the superficial plutonium layer of the fuel element, to 
thereby reduce the temperature at the center of the fuel element. 


23052 Grid for nuclear fuel rod assembly. Brayman, K.W.; 
George, D.K.; Rawlings, J.C.; Dix, G.E. (to General Electric Co., 
Schenectady, N.Y. (USA)). French Patent 2,303,353/A/. 4 Mar 
1976. 10p. (In French). 

A grid is described for placing a least four corner fuel rods in 
a tubular flow channel of a nuclear reactor. It includes a bearer 
component composed of four side strips joined by four corner strips 
so as to form a rigid unit structure, each side strip having an L- 
shaped piece adjacent at each of its ends to a lug of each L-shaped 
piece extending to the adjacent end of its associated side strip. 


23053 Nuclear reactor. Bogdanov, N.V.; Ksenofontov, G.N.; 
Evdokimov, Yu.A. USSR Patent 409,595/A/. 4 Jan 1971. 3p. (In 
Russian). 

The invention is aimed at saving expensive materials with low 
neutron absorption cross-section without using distance methods of 
replacement of irradiated shells. The reactor described consists of 
the core, working channels and fuel assemblies, involving a bunch of 
fuel elements in a shell. The protective shells are removable and they 
can be displaced in the axial direction as related to the bunch of fuel 
elements. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 23307 


23054 (BNL-NUREG—25497) Feedback control systems for 
non-linear simulation of operational transients in LMFBRs. Khatib- 
Rahbar, M.; Agrawal, A.K.; Srinivasan, E.S. (Brookhaven National 
Lab., Upton, NY (USA)). [nd]. Contract EY-76-C-02-0016. 9p. Dep. 
NTIS, PC A02/MF AO1. 

Adequate modeling of Plant Control Systems (PCS) for the 
study of Anticipated Transients Without Scram (ATWS) is of con- 
siderable significance in the design, operation and safety evaluation 
of Liquid-Metal-Cooled Fast Breeder Reactor (LMFBR) systems. 
To assess the system response to high frequency, low consequence 
events, the plant needs to be dynamically simulated. The description 
of analytical and numerical models for PCS that have been devel- 
oped and incorporated into the loop version of the Super System 
Code (SSC-L) are described. The importance of detailed modeling 
of control systems is discussed. Sample transient results obtained for 
a 10% ramp change of load in 40 s in the Clinch River Breeder 
Reactor Plant (CRBRP) are also shown. 


23055 (CONF-780251—P2, pp 11.315-11.342) Review of FFTF 
and CRBRP: control rod systems designs. Pitterle, T.A.; Lagally, 
H.O. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


Much of the design experience for the Clinch River Breeder 
Reactor (CRBR design was developed in the design of the Fast Flux 
Test Facility (FFTF). CRBR designers were able to review the 
concepts developed for FFTF, integrate the current test data, and 
modify the designs and concepts as necessary to meet CRBR re- 
quirements. The primary control rod system design for CRBR 
progressed by the same evolutionary process, starting from the 
FFTF design concepts and integrating the considerable test data 
available and the specific requirements of CRBR. The paper de- 
scribes the evolution of the primary control rod system design for 
FFTF and CRBR, beginning with the initial choice of the basic 
concepts. The significant component and systems tests are reviewed 
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together with the test results which referenced the development of 
the CRBR primary control rod system design. Modifications to the 
concepts and detail designs of the FFTF control rod system were 
required principally to satisfy the requirements of CRBR, and at the 
same time incorporating design refinements shown desirable by the 
tests. The present status of the CRBR control rod system design is 
the inception of the systems and component test program to verify 
performance of the CRBR primary control rod system. The planned 
tests reflect the emphasis on reliability, and address the potential 
failure modes which the design experience has shown to be signifi- 
cant. It is expected that the experience from the current design 
experience and tests will contribute to future control rod systems 
designs as the FFTF experience contributed to CRBR. 


23056 (HEDL-TME—78-69) Breeder reactor reference control 
materials. Semiannual status newsletter, January—June 1978, Roake, 
W.E. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Dec 1978. Contract EY-76-C-14-2170. 70p. AT. 

Progress on neutron absorber development activities from 
January 1978 through June 1978 is presented. Included in the report 
are descriptions of activities related to performance analyses, devel- 
opment testing and fabrication technology. 


23057 (RDT-F—2-8T(Rev.)(12-78)) RDT Standard: qualifica- 
tion and control of analytical chemistry laboratories for control rod 
absorber material analysis. (Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs). Dec 1978. Contract 
W-7405-ENG-26. 20p. RSO. 

A standard is presented for the qualification and control of 
analytical chemistry laboratories for control rod absorber material 
analysis. The standard supersedes the July 1973 issue. 


23058 Drive mechanism nuclear reactor control rod. Brooks, J.G. 
Jr.; Maure, D.R.; Meijer, C.H. (to Combustion rope Inc.). 
US Patent 4,125, '432. 14 Nov 1978. Filed date 24 Jan 19 10p 
An improved method and apparatus for operating 

stepping-type mechanisms. The current flowing in the coils of mag- 
netic stepping-type mechanisms of the kind, for instance, that are 
used in control-element drive mechanisms is sensed and used to 
monitor operation of the mechanism. Current waveforms that char- 
acterize the motion of the mechanism are used to trigger changes in 
drive voltage and to verify that the drive mechanism is operating 
properly. In addition, incipient failures are detected through the 
observation of differences between the observed waveform and 
waveforms that characterize proper operation. 


23059 Improved load follow strategy for return-to-power capabili- 
ty. Meyer, C.E.; Bennett, C.L.; Hill, D.J.; Dzikowski, K.J. (Westing- 
house Nuclear Energy Systems, Pittsburgh, PA). Nucl. Technol.; 41: 
No. 1, 27-35(Nov 1978). 

A control bank redesign and a modified control strategy have 
been developed to improve load follow capabilities in 
pressurized water reactors (PWRs). The use of controlled moderator 
temperature reductions adds to both load follow and return-to- 
power capability through an inherently negative moderator tempera- 
ture coefficient. Using the new control strategy, a PWR can | 
ly return from part power to at least a 90% power level at a 5%/min 
rate during daily load cycles, and also follow daily load cycles out to 
98% of core life. 


23060 B,C absorber pin in-reactor rupture test. Pitner, A.L.; 
Hollenberg, G.W.; Jackson, J.L.; Basmajian, J.A. (Hanford i- 
neering Development Lab., Richland, WA). Trans. Am. Nucl. Soc.; 
30: 188-189(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23061 Study of gray nose control rod. Sakurai, M. (Hitachi Ltd., 
Japan); Maruyama, H., Kobayashi, I.; Tsuruta, H. Trans. Am. Nucl. 
Soc.; 30: 571-572(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23062 Instrumentation in the power industry. Volume 19, 
Watson, A. (ed.). Pittsburgh, PA; Instrument Society of America 
(1976). 173p. (CONF-7605184—). $15.00. 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Each paper has been separately processed for the Energy 
Data Base. (DG) 


23063 Advances in the application of remote multiplexing to 
power plants. Fling, J.J. (I/C Engineering Corp., Los — CA). 
pp 81-86 of Instrumentation in the power industry. Volume 19. 
Watson, A. (ed.). Pittsburgh, PA; Instrument Society of America 
(1976). 
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From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Remote multiplexing as a technique to reduce the amount of 
instrumentation and control wiring, with its associated cost and fire 
hazard, in nuclear and fossil fuel power generating plants was 
introduced in a serious and comprehensive manner in 1970 by I/C 
Engineering. The evolution of the multiplexing system from the 
original concept as a dedicated wire replacer to that of a common 
data base system for instrumentation and control is described. The 
methods used to upgrade reliability by the use of redundancy and to 
provide on-stream diagnostics for continuous confidence assurance, 
along with the incorporation of dedicated microprocessors for dis- 
tributed DDC is discussed. 


23064 Effective CRT display creation for power plant applica- 
tions. Danchak, M.M. (Combustion Engineering, Inc., Windsor, 
CT). pp 87-97 of Instrumentation in the power industry. Volume 19. 
Watson, A. (ed.). Pittsburgh, PA; Instrument Society of America 
(1976). 

From 19. ISA power instrumentation symposium; San Fran- 
cisco, CA, USA (9 May 1976). 

Sophisticated information display techniques are being used 
to improve man-machine communications in the control of nuclear 
power generating stations. Creation of effective CRT displays re- 
pate a detailed knowledge of the process, display techniques, and 

rator. A methodology has been devised for display creation 
that identifies the purpose of a display and the primary task required 
of the operator. Guidance is then provided for determining the 
appropriate type of display, format, density, and coding method. The 
methodology and examples of its application are presented as well as 
human factors problems peculiar to process control displays. 


23065 Regulating rod assembly for nuclear reactor. Vikhorev, 
Yu.V.; Biryukov, G.L; Kapralov, E.1.; Kamyshev, V.V.; Kirilyuk, 
N.A.; ‘Semchenko, Yu.F. USSR Patent 475, 900/A/. 17 Feb 1971. on 
(In Russian). 

The invention refers to nuclear power plants equipped with a 
device for orienting the bunch of control rods during their longitudi- 
nal movement above the core and protecting the rods from radiation 
when they are leaving the active zone. The invention is aimed at 
simplifying the NPP construction and providing for reliable work of 
control rods. Towards this end the rods are placed into the channels. 


23066 Lock device. Maslenok, B.A.; Khegai, A.S.; Zlobin, V.G.; 
Mednitskii, V.G.; Genkin, L.I1; Glushkov, A.T. USSR Patent 
442,745/A/. 20 Jul 1970. 3p. (In Russian). 

The invention is related to nuclear technique and may be used 
as locking mechanism for connecting the drive with control unit of 
nuclear reactor. The device provides the higher reliability of drive 
connection with control unit. The bayonet-type locking mechanism 
involves a body, a bar, a control rod and bayonet head. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 22594, 22981, 24573 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 21817, 24505, 24506, 24673 


23067 (NUREG—0016(Rev.1)) Calculation of releases of radio- 
active materials in gaseous and liquid effluents from boiling water 
reactors (BWR-GALE Code). Bangart, R.L.; Bell, L.G.; Boegli, J.S.; 
Burke, W.C.; Lee, J.Y.; Minns, J.L.; Stoddart, P.G.; Weller, R.A.; 
Collins, J.T. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Site Safety and Environmental Analysis). Dec 1978. 
150p. NTIS, PC A08/MF AO! 

The calculational procedures described in the report reflect 
current NRC staff practice. The methods described will be used in 
the evaluation of applications for construction permits and operating 
licenses docketed after January 1, 1979, until this NUREG is revised 
as a result of additional staff review. The BWR-GALE (Boiling 
Water Reactor Gaseous and Liquid Effluents) Code is a computer- 
ized mathematical model for calculating the release of radioactive 
material in gaseous and liquid effluents from boiling water reactors 
(BWRs). The calculations are based on data generated from operat- 
ing reactors, field tests, laboratory tests, and plant-specific design 
considerations incorporated to reduce the quantity of radioactive 
materials that may be released to the environment. 


23068 (NUREG—0133) Preparation of radiological effluent 
technical specifications for nuclear power plants. a guidance manual 
for users of standard technical specifications. Boegli, J.S.; Bellamy, 
R.R.; Britz, W.L.; Waterfield, R.L. (eds.). (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Oct 1978. 147p. Dep. NTIS, PC A08/MF AO1. 
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The purpose of this manual is to describe methods found 
acceptable to the staff of the U.S. Nuclear Regulatory Commission 
(NRC) for the calculation of certain key values required in the 
preparation of proposed radiological effluent Technical Specifica- 
tions using the Standard Technical Specifications for light-water- 
cooled nuclear power plants. This manual also provides guidance to 
applicants for operating licenses for nuclear power plants in the 
preparation of proposed radiological effluent Technical Specifica- 
tions or in preparing requests for changes to existing radiological 
effluent Technical Soesliinatians for operating licenses. The manual 
additionally describes current staff positions on the methodology for 
estimating radiation exposure due to the release of radioactive mate- 
rials in effluents and on the administrative control of radioactive 
waste treatment systems. 


popes Se ee Accident descriptions for emergen- 

cy response e Ericson, D.M. Jr. (Sandia Labs., 
Albuquerque, NM (USA)). 21 May 1978. Contract EY-76-C-04-0789. 
115p. (SAND—78-0269). Dep. NTIS, PC A06/MF AO1. 

A number of potential nuclear reactor accidents that could 
result in a major release of radioactive material are described in 
terms of the in-plant events that lead to the release and the offsite 
conditions that could prevail as a result of the release. The conse- 
quences of the potential release are — in terms of the project- 
ed radiation doses to whole body, thyroid and lung, and the project- 
ed land areas that might require interdiction of some type. These 
descriptions are intended as a data base which can be used by 
emergency service organizations to construct scenarios with which 
to exercise emergency plans and procedures. 





CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 22981, 24686 


23070 (UCID—17744-78-4) Chemical effluents in surface waters 
from nuclear power plants. Quarterly progress report. Harrison, F.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
aa 1978. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

The objectives of this research are: to obtain data on the 
behavior of potentially toxic substances introduced into surface 
waters from nuclear power plants; and to determine the magnitude 
of the impact of these substances on representative and economically 
important aquatic species. To fulfill these objectives in the investiga- 
tion of copper, copper partitioning in aquatic systems is deterined 
and the toxicity of copper to representative aquatic organisms is 
evaluated. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 21817, 22831, 22832, 22856, 
22869, 22940, 23055, 23056, 23104, 23131, 23135, 23136, 23166, 
23169, 23238, 23257, 23283, 23286, 23307, 24196, 24878 


23071 (ANL/EBR—102) Compilation of data from EBR-II nat- 
ural-circulation-test procedure EX-140, Section IV, Addendum 1E. 
Gillette, J.L.; Sullivan, J.E.; Tokar, J.V.; Singer, R.M. (Argonne 
National Lab., IL (USA); Argonne National Lab., Idaho Falls, ID 
(USA)). Sep 1978. Contract W-31-7405-ENG-48. 328p. AT. 

Data from the XX08 natural-circulation Test 1E are present- 
ed. This test was similar to an earlier test, XX08 Test 1A, except that 
instrumented subassembly XX08 had undergone irradiation before 
Test 1E, but not before Test 1A. Four separate coastdown transients 
were conducted. Each was initiated by tripping the power supply to 
the auxiliary electromagnetic pump, thereby causing the flow rate in 
the primary system to coast down to the natural-circulation flow. 
Each coastdown was initiated with a different flow rate in the 
secondary system. Data were obtained with the EBR-II data-acquisi- 
tion system (DAS) from the normal plant instrumentation, from the 
INCOT YYO7E experiment, and from instrumented subassembly 
XX08. The necessary corrections for offsets in the raw data collect- 
ed through the DAS are discussed. The corrected data are graphi- 
cally presented for each of the four phases of the test. 


23072 (CONF-780251—P2, pp 6.107-6.139) FFTF and CRBRP 
intermediate heat exchanger design, testing and fabrication. Devlin, 
R.W.; Breshahan, J.D. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The Heat Transport Systems of the Fast Flux Test Facility 
(FFTF) and the Clinch River Breeder Reactor Plant (CRBRP) 
include Intermediate Heat Exchangers (IHXs) to form barriers be- 
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tween the primary radioactive and secondary non-radioactive 
sodium coolant loops. The design, development and fabrication of 
the IHX for the FFTF has been completed and the units installed in 
the facility. The design and development of the IHX for the CRBRP 
has progressed through the performance sizing stage and flow test- 
ing of critical areas into early fabrication. The design evolution of 
these two heat exchangers may be considered a continuous develop- 
ment because the design and fabrication organizations have been the 
same for both units. Structural considerations to meet ASME Code 
requirements, support testing experience and manufacturing experi- 
ence from the FFTF program has been factored into the CRBRP 
program. The paper outlines the similarities and differences between 
the FFTF and CRBRP designs. Special attention has been given to 
utilization of flow distribution devices and associated hydraulic 
testing, tube bundle and tube-to-tubesheet joint configurations, and 
fabrication differences. 


23073 (CONF-780251—P2, pp 7.141-7.197) FFTF dump heat 
exchanger design and development. Jansen, W.D.; Mahaffey, M.K.; 
Seber, E.C.; Mancuso, R.A. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The report is a brief summary of the history of procurement 
of the Dump Heat Exchangers for FFTF; it outlines the various 
organizations and respective roles. A description of the design basis 
and features of the large main heat transport system dump heat 
exchangers is included. Design evolution is discussed and testing 
performed as part of the design process, including finned tube 
qualification, header hydraulic tests, air-pressure drop tests, insulated 
panel tests and friction/wear testing, is summarized. Manufacturing 
experience, including development of an integral finned tube, devel- 
opment of welding procedures for joining the finned tubes, and 
header fabrication is also presented. Testing results obtained with the 
prototype unit are described, as are additional feature model tests 
that were performed to define possible methods of improving heat 
transfer performance for the plant units. The paper concludes with a 
summary of construction experience, status of plant modifications 
and a description of expected plant operation, including decay heat 
removal. 


23074 (CONF-780251—P2, pp 9.231-9.288) Design evolution of 
FFTF heat transport system pumps. Young, M.W.; Nixon, D.R.; 
Absher, K.R. Aug 1978. 

From US/USSR seminar on problems of design, develop- 
ment, fabrication, and test of breeder reactor components; Los 
Angeles, CA, USA (6 Feb 1978). 


The Fast Flux Test Facility (FFTF) Heat Transport System 
(HTS) pumps have been completed and are installed. The basic 
designs for the prototype, primary, and secondary pumps are de- 
scribed in the report. The descriptions include changes based on 
design reviews, high temperature and thermal transient consider- 
ations, sub-component development testing, and pump testing. Em- 
phasis has been placed on changes resulting from pump tests in water 
and sodium test loops. Prototype and plant unit configurations are 
compared to show applicability of sodium test data to the plant units. 
The pump bearing failure experienced during thermal transient test- 
ing is also described, along with the changes required to prevent 
recurrence. Special prototype pump modifications were made to 
obtain data verifying adequacy of the design changes to the hydro- 
static bearing. These changes are significant to future development 
programs, as are potential design improvements intended to reduce 
sensitivity to long-term dimensional instability and severe thermal 
transients. 


23075 (CONF-781151—1) High-uranium-loaded U;sO;—Al fuel 
element development program. Martin, M.M. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-31-109-ENG-38;W-7405-ENG- 
26. 15p. Dep. NTIS, PC A02/MF AO1. 

From Meeting of research reactor fuel designers, developers 
and fabricators; Argonne, IL, USA (9 Nov 1978). 

The High-Uranium-Loaded UsOs—Al Fuel Development 
Program supports Argonne National Laboratory efforts to develop 
high-uranium-density research and test reactor fuel to accommodate 
use of low-uranium enrichment. The goal is to fuel most research 
and test reactors with uranium of less than 20% enrichment for the 
purpose of lowering the potential for diversion of highly-enriched 
material for nonpeaceful usages. 


23076 (CONF-781151—2) Low-Enrichment Fuel Development 
Program. Stahl, D. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 1lp. Dep. NTIS, PC A02/MF AO1. 

From Meeting of research reactor fuel designers, developers 
and fabricators; Argonne, IL, USA (9 Nov 1978). 

The national program of the Department of Energy at Ar- 
gonne National Laboratory for the development of highly loaded 
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uranium fuels, which provide the means for enrichment reduction, 
has been briefly described. The objectives of > 60 wt % uranium in 
ag type fuels and = 45 wt % uranium in U—ZrH/sub x/ rod-type 
els are expected to be met. The most promising fuels will be 
further evaluated in full-size element irradiations and whole-core 
demonstrations on the route toward commercialization. 


23077 CONF-7811105—1) Monte Carlo; based validation of the 
ENDF/MC?-II/SDX cell homogenization path. Wade, D.C. (Ar- 
gonne National Lab., IL (USA)). Nov 1978. Contract W-31-109- 
ENG-38. 68p. Dep. NTIS, PC A04/MF AO1. 

From IAEA/NEACRP specialist meeting on homogenization 
methods in physics/reactor; Wurenlingen, Switzerland (13 Nov 
1978). 

The results are summarized of a program of validation of the 
unit cell homogenization prescriptions and codes used for the analy- 
sis of Zero Power Reactor (ZPR) fast breeder reactor critical 
experiments. The ZPR drawer loading patterns comprise both plate 
type and pin-calandria type unit cells. A prescription is used to 
convert the three dimensional physical geometry of the drawer 
loadings into one dimensional calculational models. The ETOE-II/ 
MC?-II/SDX code sequence is used to transform ENDF/B basic 
nuclear data into unit cell average broad group cross sections based 
on the 1D models. Cell average, broad group anisotropic diffusion 
coefficients are generated using the methods of Benoist or of Gel- 
bard. The resulting broad (~ 10 to 30) group parameters are used in 
multigroup diffusion and S/sub n/ transport calculations of full core 
XY or RZ models which employ smeared atom densities to repre- 
sent the contents of the unit cells. 


23078 (HEDL-SA—1501-FP) High temperature penetrant pro- 
cedure for liquid metal pipe welds. Hubbard, S.K.; Proudfoot, E.A. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 9 
May 1978. Contract EY-76-C-14-2170. 24p. (CONF-781008—4). 
Dep. NTIS, PC A02/MF A(C1. 

From ASNT fall conference; Denver, CO, USA (2 Oct 1978). 

A high temperature penetrant test developed for in-service 
inspection at the FFTF reactor can be performed at 400°F (205°C) 
achieving equal sensitivity to a standard test at ambient room tem- 
perature. However, the procedural control such as dwell time, 
cleaning, and development must be tightly controlled to achieve this 
result. The personnel performing the test must be well trained in the 
penetrant process and will require further special training in the high 
temperature technique. 


23079 (HEDL-SA—1521) Recent advances in feature extraction 
techniques being developed for ultrasonic examination of austenitic 
stainless steel welds. Mech, S.J.; Emmons, J.S.; Michaels, T.E. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Aug 1978. Contract EY-76-C-14-2170. 10p. (CONF-780829—1). 
Dep. NTIS, PC A02/MF A0O1. 

From 22. symposium and instrument display; San Diego, CA, 
USA (28 Aug 1978). 

Techniques are described which are being developed to char- 
acterize the features found during ultrasonic examination of stainless 
steel welds which are indicative of defects. Ultrasonic waveforms 
obtained from both defects and grain boundaries have similar time- 
domain characteristics. This phenomenon, together with variable 
signal attenuation and dispersion, is commonly encountered. The 
problem is to develop feature extraction techniques which will 
enable the examiner to discriminate realiably between weld defect 
signals and the other noise. Techniques presented use both time and 
frequency domain algorithms. The use of these techniques has dem- 
onstrated significantly better discrimination than conventional ultra- 
sonic methods. 


23080 (HEDL-SA—1554-FP) B,C absorber pin in-reactor rup- 
ture test. Pitner, A.L.; Hollenberg, G.W.; Jackson, J.L.; Basmajian, 
J.A. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Jun 1978. Contract EY-76-C-14-2170. 15p. (CONF- 
781105—89). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

The results of rupture tests on prototypic FFTF B,C absorber 
pins are presented. The test in EBR-2 involved an instrumented 
reference pin and a sealed pin. The observed behavior was compared 
with calculations by several computer models. 


23081 (HEDL-SA—1564) In-core gas release capsule develop- 
ment. Kolowith, R.; Miller, W.C. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 29 Sep 1978. Contract EY-76-C- 
14-2170. 28p. (CONF-781105—81). Dep. NTIS, PC A03/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

Tests were performed on several candidate fusible plug mate- 
rials and geometries to demonstrate the feasibility of the fusible plug 
as a reliable, low-cost gas release mechanism for the Fast Flux Test 
Facility (FFTF) Fuel Failure Monitoring System In-Core Gas Re- 





2400 ENERGY RESEARCH ABSTRACTS 


lease Test. The three materials recommended for use in the 
release capsules are eutectic solder, lead and tin. Several plug 
fabrication methods were investigated. The recommended fabrica- 
tion method includes using high purity materials, casting the plugs in 
a nickel tube, electropolishing the nickel tubing and making the 
plugs in an inert atmosphere glovebox. Sodium exposure tests were 
conducted and protective coatings were developed. 


23082 (HEDL-SA—1564-S) In-core gas release capsule develop- 
ment. Kolowith, R.; Miller, W.C. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 
Sp. (CONF-781105—98). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Acceptance tests of the FFTF Fuel Failure Monitoring 
System will use gas releases in a non-critical reactor core to simulate 
actual fuel failures. The development tests which demonstrate the 
feasibility of a fusible plug concept as a predictable and reliable in- 
core gas release mechanism are described. 


23083 (HEDL-SA—1574) Mechanical properties of transient- 
tested irradiated fast-reactor cladding. Johnson, G.D.; Hunter, C.W. 
(Westinghouse Hanford Co., Richland, WA (USA)). 9 Aug 1978. 
Contract EY-76-C-14-2170. Sp. (CONF-781105—94). Dep. NTIS, 
PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Results are presented for three _ burnup PNL-11 fuel pins 
irradiated to goal FFTF exposure levels in testing cladding stress 
and strain on fast reactor fuel pins subjected to simulated power 
transient conditions. The mixed oxide fuel with Type 316 SS clad 
were tested at heating rates of 5.5 k/s and 200 k/s with internal gas 
pressures of 17.2 to 98.6 MPa. Mechanical property data were 
obtained. Under short-term transient heating, neutron volumetric 
swelling does not change. Cladding strength does not exhibit a 
continuous degradation with increased neutron fluence, but does 
show saturation behavior or slight increase at higher fluences. (FS) 


23084 (HEDL-SA—1589-S) Integrated leak rate testing of the 
fast flux test facility reactor containment building. James, E.B.; Fara- 
bee, O.A.; Bliss, R.J. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 18p. 
(CONF-781105—92). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

The initial Integrated Leak Rate Test (ILRT) of the Fast Flux 
Test Facility containment building was performed from May 27 to 
June 2, 1978. The test was conducted in air with systems vented and 
with the containment recirculating coolers in operation. 10 psig and 
5 psig tests were run using the absolute pressure test method. The 
measured leakage rates were .033% Vol/24 hr. and -.0015% Vol/24 
hrs. respectively. Subsequent verification tests at both 10 psig and 5 
psig proved that the test equipment was operating properly and it 
was sensitive enough to detect leaks at low pressures. This ILRT 
was performed at a lower pressure than any previous ILRT on a 
reactor containment structure in the United States. While the initial 
design requirements for ice condenser containments called for a part 
pressure test at 6 psig, the tests were waived due to the apparent 
statistical problems of data analysis and the repeatability of the data 
itself at such low pressure. In contrast to this belief, both the 5 and 
10 psig ILRT’s were performed in a successful manner at FFTF. 


23085 (HEDL-TME—77-98) MgO insulated coaxial instrument 
cable development for FFTF in-vessel temperature and voltage condi- 
tions. Chan, A.I-Y.; Cannon, C.P. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Oct 1978. Contract EY-76-C-14- 
2170. 33p. Dep. NTIS, PC A03/MF AO1. 

MgO insulated nuclear instrument cable designed for use in 
the Fast Flux Test Facility or breeder reactor in-vessel service 
environments were successfully tested to temperatures to 650°C. 
Breakdown Pulse Noise (BPN) thresholds in excess of 800 Vdc at 
650°C were achieved on the bulk cable; cable resistivities at 650°C 
were 10° ft. The effect of 1000°C annealing was a minimal reduction 
of cable resistivity with no observed effect on BPN threshold. No 
differences in insulation resistance and BPN thresholds were detect- 
ed between cables containing copper electrical conductors and 
cables containing Inconel 600 conductors. Thus a copper conductor 
cable type was established to be suitable for both signal transmission 
and high voltage bias applications. The tested bulk cables exceeded 
final cable development program objectives: no BPN at 650°C, 800 
Vdc continuous, and 10° ft resistivity at 550°C in copper conductor 
MgO insulated bulk cables. 


23086 (HEDL-TME—78-78) Gas cooling test with a full-scale 
217-pin bundle assembly. Boasso, C.J.; Madson, A.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Nov 1978. Con- 
tract EY-76-C-14-2170. 203p. AT. 

In forced-convection argon gas, the heat-transfer characteris- 
tics of a modified, electrically-heated, 217-pin Fast Flux Test Facility 
(FFTF) fuel bundle are investigated. Test data is presented to 
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supplement analytical productions of heat transfer in a forced argon 
convection mode for expended FFTF and Clinch River Breeder 
Reactor fuel assemblies. The test assembly is described in detail, with 
attention focused on the 217-pin electrically-heated fuel bundle. Test 
variables, including assembly power, argon flow rate, and fuel 
assembly pressure drop are presented and discussed. 


23087 (LTR—10-63) Setpoints for LOCE control timer settings 
and L2-2 specific calculations. Samuels, T.K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 4 Dec 1978. Contract EY-76-C- 
07-1570. 24p. Dep. NTIS, PC A02/MF AOl1. 

The basis for setpoints for accumulator A flow check and 
LPIS-A flow check is presented. 


23088 (LTR—141-88) LOFT cladding surface thermocouple cali- 
bration test results for zircaloy clad rod IH-8029-2. Eaton, A.M.; 
Tolman, B.L.; Hedquist, K.A.; Solrig, C.W. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 17 Nov 1978. Contract EY-76-C- 
07-1570. 59p. Dep. NTIS, PC A04/MF AO1. 

LOFT thermocouple response data are presented from the 
second zircaloy clad heater rod tests conducted in the LTSF Blow- 
down Facility which simulated conditions expected during the 
LOFT loss-of-coolant experiments. Comparison is made with previ- 
ous zircaloy clad heater rod tests and discussion of the application of 
these results for correcting LOFT cladding temperature measure- 
ments is presented. 


23089 (STUDSVIK-BR—78-1) Measurement of fast neutron 
spectrum in fuel irradiation rig in R2 reactor using activation detectors 
and unfolding techniques. Engineering research project performed in 
Studsvik. R2 reactor. Etemad, B. (Aktiebolaget Atomenergi, Studs- 
ee Feb 1978. 40p. Dep. NTIS (Us Sales Only), PC A03/ 
MF AOl. 

The application of unfolding codes to fast neutron spectrum 
measurement with threshold activation detectors has been studied. 
Possible improvements for application to fuel irradiations in R2 are 
discussed. 


23090 (WARD-OX—3045-36) Hydraulic and vibration charac- 
terization results of prototypic water flow tests of a 217-rod grid 
spaced river assembly. Akey, J.G.; Schwallie, A.L. (Westinghouse 
Electric Corp., Madison, PA (USA). Advanced Reactors Div.). Nov 
1977. Contract EY-76-C-02-3045-008. 420p. AT. 

The detailed results are presented of the data reduction for 
the flow induced vibration and mechanical response tests. The 
validity of these results are evaluated, and the application of these 
results and their conclusions to FFTF operation is discussed. These 
objectives are compatible with the original test objectives of defining 
the dynamic characteristics of the fuel assembly in air and stagnant 
water, of measuring the induced vibration of the model fuel rods, 
and of predicting the vibration characteristics of the driver fuel 
assembly based upon analysis of the model flow test data. 


23091 Recent improvements in identifying fisson product sources 
in the Experimental Breeder Reactor II. Lambert, J.D.B. (Argonne 
National Lab., IL); So, B.Y.C.; Kirn, F.S.; Armstrong, J.R.; Eber- 
sole, E.R.; Laug, M.T. Nucl. Technol.; 39: No. 3, 275-282(Aug 1978). 

The detection of a xenon tag released from an element with 
breached cladding has proved to be the best method of identifying a 
source of fission product release in the Experimental Breeder Reac- 
tor II. From experience gained from December 1974 to September 
1977 in identifying the sources of 25 major releases, allowance can 
now be made for the composition changes in xenon tags brought 
about by irradiation and for the presence of more than one tag in the 
cover gas. This experience has also shown that calculated ratios of 
fission gas to tag gas in subassemblies can be used in identifying a 
source of release. An ancillary method, which uses the measured 
131Xe/'4Xe ratio in the cover gas, can also determine whether or 
not the source is uranium. The success of these recent improvements 
is reflected in the short time to identify a source and in the small 
number of other sources, frequently none, that are suspect. 


23092 LOFT fuel design and operating experience. Russell, M.L. 
(EG and G Idaho, Idaho Falls). Trans. Am. Nucl. Soc.; 30: 392- 
393(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23093 LOFT LOCE fuel module structural response. Selcho, 
H.S. (EG and G Idaho, Idaho Falls). Trans. Am. Nucl. Soc.; 30: 393- 
395(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23094 Prediction of LOFT core fluid conditions during blowdown 
and refill, Grush, W.H.; White, J.R. (EG and G Idaho, Idaho Falls). 
Trans. Am. Nucl. Soc.; 30: 395-396(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23095 Safety analysis of the MARK-IICB loop for TREAT test 
AX-1. Zeuch, W.R.; A-Moneim, M.T. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 30: 429-430(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23096 Calculated advanced operating mode capabilities in the 
ACPR. Hitchcock, J.T.; Pickard, P.S. (Sandia Labs., Albuquerque, 
NM). Trans. Am. Nucl. Soc.; 30: 460-461(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23097 Mechanical properties of transient-tested irradiated fast 
reactor cladding. Johnson, G.D.; Hunter, C.W. (Hanford Engineer- 
ing Development Lab., Richland, WA). Trans. Am. Nucl. Soc.; 30: 
195-196(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23098 Critical experiments with fast test reactor fuel pins in 
water. Durst, B.M.; Bierman, S.R.; Clayton, E.D. (Battelle North- 
west Labs., Richland, WA). Trans. Am. Nucl. Soc.; 30: 261- 
262(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23099 Influence of thermocouples in the wall of directly heated 
test rods, Baxi, C.B. (General Atomic Co., San Diego, CA); Meyer, 
L.; Dalle Donne, M. Trans. Am. Nucl. Soc.; 30: 505-506(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23100 Comparative studies of FFTF upper-plenum mixing and 
stratification. Yang, J.W. (Brookhaven National Lab., Upton, NY). 
Trans. Am. Nucl. Soc.; 30: 535-536(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23101 Control of oxygen, hydrogen, and tritium in EBR-II 
sodium systems. Osterhout, M.M. (Argonne National Lab., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 30: 159-160(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23102 Radiation protection in decommissioning the sodium reac- 
tor experiment. Tuttle, R.J. (Rockwell International, Canoga Park, 
CA). Trans. Am. Nucl. Soc.; 30: 608-609(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 22937, 23172, 23173, 23174, 
23175, 23176, 23177, 23178, 23179 


23103 (UNI—667) Accident confinement response and dose cal- 
culations of single pressure tube events for NUSAR. Roblyer, S.P. 
(United Nuclear Industries, Inc., Richland, WA (USA)). 31 Aug 
1978. Contract EY-76-C-06-1857. 46p. Dep. NTIS, PC A03/MF 
AOl. 


The assumptions, methods of analysis and results of the 
analysis of single tube accidents which have significant offsite radio- 
logical consequences are described. Those accidents described in- 
oe pressure tube flow blockage; fuel ejection; and pressure tube 
break. 


PROPULSION REACTORS 


REFER ALSO TO CITATION(S) 23309 


NUCLEAR REACTOR TECHNOLOGY 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 21721, 22934, 24287, 24415, 24506 


23104 (ANL—78-73) Failure of a high-power pin in a simulated 
$3/s TOP accident: Test E6 final report. Doerner, R.C.; Murphy, 
W.F.; Stahl, D.; Stanford, G.S. (Argonne National Lab., IL (USA)). 
Aug 1978. Contract W-31-109-ENG-38. 147p. AT. 

This report describes the Fuel Dynamics Test E6 and ana- 
lyzes the test data. A cluster of six fresh FTR-type fuel pins 
surrounding a previously irradiated pin was tested to failure in a 
simulated $3/s FFTF accident. It is shown that: (1) the central 34.3- 
cm-long test pin is thermodynamically equivalent to a one-third scale 
model of the 91.4-cm-long FFTF pins; (2) failure occurred 70 ms 
earlier than predicted in the PSAR; (3) postfailure fuel motion was 
principally upward in direction and from the center of the cluster, 
with no more than 10 g of total fuel loss; (4) the outlet blockage was 
formed in stages; (5) the irradiated fuel is more mobile than fresh 
fuel; (6) there were no significant fuel-coolant interactions; and (7) 
the lower one-third of the test pin suffered only minor cladding 
damage and no inlet blockage was formed. It is concluded that the 
mechanisms that led to initial failure can be reliably applied to the 
FTR. Characterization of the initial fuel release in amount, location, 
structure (solid, liquid or foam), and rate were reasonably prototyp- 
ic. Postfailure coolant dynamics, however, were not very prototyp- 
ic. Although the amount of fuel swept out is probably realistic, the 
formation of an outlet blockage and its impact on adjacent channel 
hydraulics is clearly nonprototypic. 


23105 (ANL-AFP—51) Advanced fuels development program. 
Quarterly progress report, January—March 1978. Kittel, J.H. 
(comp.). (Argonne National Lab., IL (USA)). 1978. Contract W-31- 
109-ENG-38. 252p. AT. 

Progress is summarized in the following tasks on mixed 
carbide and nitride fuel development for LMFBRs: steady-state 
irradiation performance, transient irradiation performance, fabrica- 
tion, design and modeling, fuels properties, safety, and environmen- 
tal assessments for mining and milling. 


23106 (ANL-RDP—76) Reactor development program. Progress 
report, October 1978. Sachs, R.G.; Kyger, J.A. (Argonne National 
Lab., IL (USA)). 15 Dec 1978. Contract W-31-109-ENG-38. 131p. 
AT. 


Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II (EBR-ID, 
Breeder-reactor Design Support, Instrumentation and Control, Fuels 
and Materials Development, Reactor Physics, and Reactor Safety. 


23107 (ANL-RDP—77) Reactor development program progress 
report, November 1978. Sachs, R.G.; Kyger, J.A. Ney re National 
Lab., IL (USA)). 16 Jan 1979. Contract W-31-109-ENG-38. 116p. 
AT. 


Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II (EBR-ID), 
breeder-reactor design support, instrumentation and control, reactor 
physics, and reactor safety. 


23108 (BNL-NUREG—24946) Assessment of the loss-of-heat- 
sink accident with scram in the LMFBR. Bari, R.A.; Ludewig, H.; 
Pratt, W.T.; Sun, Y.H. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 12p. (CONF-781022—37). 
Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

A description of a slow core meltdown in a liquid metal fast 
breeder reactor is presented for the conditions of loss-of-heat-sink 
following neutronic shutdown. Simple models are developed for the 
prediction of phase changes and/or relocation of the core materials 
including fuel, clad, ducts, control rod absorber material (B,C), and 
plenum gases. The sequence of events is accounted for and the 
accident progression is described up to the point of recriticality. The 
neutronic behavior of the disrupted core is analyzed in R-Z geome- 
try with a static transport theory code. For most scenarios assessed, 
the reactor is expected to become recritical although large ramp 
rates are not anticipated. 


23109 (BNL-NUREG—24984) Volume-heated boiling pool flow 
behavior and application to transition phase accident conditions. Gins- 
berg, T.; Jones, O.C. Jr.; Chen, J.C. (Brookhaven National Lab., 
Upton, NY (USA); Lehigh Univ., Bethlehem, PA (USA). Dept. of 
Mechanical Engineering and Mechanics). 1978. Contract EY-76-C- 
02-0016. 20p. (CONF-781022—39). Dep. NTIS, PC A02/MF AOl. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Observations of two-phase flow fields in volume-heated boil- 
ing pools are reported. Photographic observations, together with 
pool-average void fraction measurements are presented. Flow 
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regime transition criteria derived from the measurements are dis- 
cussed. The churn-turbulent flow regime was the dominant regime 
for superficial vapor velocities up to nearly five times the Kutate- 
ladze dispersal velocity. Within this range of conditions, a churn- 
turbulent drift flux model provides a reasonable prediction of the 
pool-average void fraction data. The results of the experiment and 
analyses are extrapolated to transition phase conditions. It is shown 
that intense pool boil-up could occur where the pool-average void 
fraction would be greater than 0.6 for steel vaporization rates 
— to power levels greater than one percent of nominal 
LMFBR power density. 


23110 (BNL-NUREG—24988) Confirmatory simulation of 
safety and operational transients in LMFBR systems. Guppy, J.G.; 
Agrawal, A.K. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 12p. (CONF-781022—40). Dep. 
NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Operational and safety transients (anticipated, unlikely, or 
extremely unlikely) that may originate anywhere in a liquid-metal 
fast breeder reactor (LMFBR) system must be adequately simulated 
to assist in safety evaluation and plant design efforts. An advanced 
thermohydraulic transient code, the Super System Code (SSC), is 
described that may be used for confirmatory safety evaluations of 
plant-wide events, such as assurance of adequate decay heat removal 
capability under natural circulation conditions. Results obtained with 
SSC illustrating the degree of modeling detail present in the code as 
well as the computing efficiency are presented. A version of the SSC 
code, SSC-L, applicable to any loop-type LMFBR design, has been 
developed at Brookhaven. The scope of SSC-L is to enable the 
simulation of all plant-wide transients covered by Plant Protection 
System (PPS) action, including sodium pipe rupture and coastdown 
to natural circulation conditions. The computations are stopped 
when loss of core integrity (i.e., clad melting temperature exceeded) 
is indicated. 


23111 (BNL-NUREG—24994) Radioactivity release vs prob- 
ability for a steam generator tube rupture accident. Buslik, A.J.; Hall, 
R.E. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 12p. (CONF-781022—36). Dep. NTIS, PC 
A02/MF AOl. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

A calculation of the probability of obtaining various radioac- 
tivity releases from a steam generator tube rupture (SGTR) is 
presented. The only radioactive isotopes considered are Iodine-131 
and Xe-133. The particular accident path considered consists of a 
double-ended guillotine SGTR followed by loss of offsite power 
(LOSP). If there is no loss of offsite power, and no system fault 
other than the SGTR, it is judged that the consequences will be 
minimal, since the amount of iodine released through the condenser 
air ejector is expected to be quite small; this is a consequence of the 
fact that the concentration of iodine in the vapor released from the 
condenser air ejector is very small compared to that dissolved in the 
condensate water. In addition, in some plants the condenser air 
ejector flow is automatically diverted to containment or a high- 
activity alarm. The analysis presented here is for a typical Westing- 
house PWR such as described in RESAR-3S. 


23112 (BNL-NUREG—25140) State-of-the-art review of sodium 
fire analysis and current notions for improvements. Tasi, S.S. (Brook- 
haven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C- 
02-0016. 13p. (CONF-781173—1). Dep. NTIS, PC A02/MF AOI1. 

From Specialists’ meeting on sodium fires and prevention; 
Aix-en-Provence, France (20 Nov 1978). 

Sodium releases from postulated pipe ruptures, as well as 
failures of sodium handling equipment in liquid metal fast breeder 
reactors, may lead to substantial pressure-temperature transients in 
the sodium system cells, as well as in the reactor containment 
building. Sodium fire analyses are currently performed with analyt- 
ical tools, such as the SPRAY, SOMIX, SPOOL-FIRE and 
SOFIRE-II codes. A review and evaluation of the state-of-the-art in 
sodium fire analysis is presented, and suggestions for further im- 

rovements are made. This work is based, in part, on studies made at 

rookhaven National Laboratory during the past several years in the 
areas of model development and improvement associated with the 
accident analyses of LMFBRs. 


23113 (BNL-NUREG—25330) Aerosol formation from core 
graphite heated in dry and moist helium. Tang, I.N.; Munkelwitz, 
H.R.; Nicolosi, S.L. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 12p. (CONF-781144—7). 
Dep. NTIS, PC A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Portions of document are illegible. 
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The production of aerosols in postulated HTGR accidents is 
an important safety problem to be considered. The results are 
presented of an investigation concerning the rate and extent of 
aerosol formation from core graphite during degassing in dry helium 
and oxidation in moist helium at temperatures up to 1600°C. Experi- 
ments were carried out in a continuous flow apparatus where a 
specimen of Type H451 graphite was inductively heated and the 
evolved aerosol was monitored with a condensation nucleus counter. 
It is shown for the first time that particulates in the Aitken nuclei 
size range are emitted from graphite and that the initial particle 
concentration exceeds 107 CN/cm*. Admission of water vapor into 
the carrier ” produces an initial burst of particle concentration, 
which quickly tapers off to much lower levels. Electron microscopic 
examinations of the collected particles show that, while the particles 
formed during degassing are unstable in the electron beam, those 
formed during oxidation are stable, solid matter resulting from 
physical degradation of the graphite sample. 


23114 (CDAP-TR—045) Code Development and Analysis Pro- 
gram: developmental checkout of the BEACON/MOD2A code. 
Ramsthaler, J.A.; Lime, J.F.; Sahota, M.S. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07- 
1570. 62p. Dep. NTIS, PC A04/MF AOl1. 

A best-estimate transient containment code, BEACON, is 
being developed by EG and G Idaho, Inc. for the Nuclear Regula- 
tory Commission's reactor safety research program. This is an ad- 
vanced, two-dimensional fluid flow code designed to predict tem- 
peratures and pressures in a dry PWR containment during a hypo- 
thetical loss-of-coolant accident. The most recent version of the 
code, MOD2A, is eyed in the final stages of production prior to 
being released to the National Energy Software Center. As part of 
the final code checkout, seven sample problems were selected to be 
run with BEACON/MOD2A. 


23115 (CDAP-TR—048) LOCA verification and data bank. 
Varacalle, D.J. Jr.; Cox, N.D.; Atwood, C.L.; Madden, S.C.; 
Condie, K.G. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1979. Contract EY-76-C-07-1570. 271p. Dep. NTIS, PC 
A08/MF AOl. 

Portions of document are illegible. 

The purpose of this task was to derive local conditions heat 
transfer parameters and their uncertainties using computer codes and 
experimentally derived boundary conditions. To accomplish this 
objective, Semiscale S-02-9 blowdown experiment was used along 
with the INVERT (an inverse heat conduction code) and RELAP4 
(a thermal hydraulic code) codes as the analytical tools. The uncer- 
tainties calculated for the local conditions were limited to those 
introduced by inaccuracies in the experimentally measured boundary 
conditions. The propagation of the measurement uncertainties 
through the codes was investigated by varying the code input using 
statistical methods and a response surface technique. 


23116 (CONF-781079—3) Growth of internally-heated core 
debris pools into soluble and insoluble structures. Baker, L. Jr.; 
Cheung, F.B.; Bingle, J.D. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF 
AOl. 

From Postaccident heat removal information exchange; Ispra, 
Italy (10 Oct 1978). 

The calculations have demonstrated the method and the ty 
of results that can be obtained; however, they are preliminary. The 
upward heat transfer has not been treated in detail. The upper- 
surface 4 oe of the upper frozen crust was assumed to remain 
at 1500°C. This is consistent with a previous one-dimensional analy- 
sis of transient layer behavior. Future development of the method is 
expected to result in a detailed treatment of the molten-steel pool 
above the fuel mass. Also, the 1 heat-transfer correlations were 
not varied in the calculations. The sideward heat flux was based on a 
conservative minimum estimate, whereas the downard heat flux used 
a conduction formulation. Heat transfer by gamma-ray penetration 
of the interface and effects of internal radiation will be taken into 
account in future developments of the method. Another factor that 
= be considered is the partial dissolution of graphite by molten 
steel. 


23117 (CONF-781105—57) Location dependent common cause 
analysis with an application to fires. Leaver, D.; vonHerrmann, J.; 


Olmos, J.; Boardman, R. (Science oy, Inc., Palo Alto, CA 
ae 1978. Contract EY-77-C-15-0005. 6p. Dep. NTIS, PC A02/ 


From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

The purpose of the work described is to develop a method- 
ology by which the public risk arising from localized common cause 
events (e.g., fires) in nuclear plants can be assessed. Attention was 
paid to maximizing both the completeness and efficiency of the 
analysis. This methodology was then applied to the analysis of fire 
events in the Clinch River Breeder Reactor Plant (CRBRP). 
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23118 (CONF-781144—3) Investigations of postulated accident 
sequences for the Fort St. Vrain HTGR. Ball, S.J.; Cleveland, J.C.; 
Conklin, J.C.; Hatta, M.; Sanders, J.P. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

The systems analysis capability of the ORNL HTGR Safety 
analysis research program includes a family of computer codes: an 
overall plant NSSS S simulation (ORTAP), and detailed component 
codes for investigating core neutronic accidents (CORTAP), shut- 
down emergency-cooling accidents via a 3-dimensional core model 
(ORECA), and once-through steam generator transients (BLAST). 
The component codes can either be run independently or in the 
overall NSSS code. Verification efforts have consisted primarily of 
using existing Fort St. Vrain reactor dynamics data to compare 
against code predictions. Comparisons of core thermal conditions 
made for reactor scrams from power levels between 30 and 50% 
showed good agreement. An optimization program was used to 
rationalize the difference between the predicted and measured refu- 
eling region outlet temperatures, and, in general, excellent agreement 
was attained by adjustment of models and parameters within their 
uncertainty ranges. However, more work is required to establish a 
unique and valid set of models. 


23119 (CONF-781146—8) ORNL-PWR BDHT analysis proce- 
dure: an overview. Cliff, S.B. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The key computer programs currently used by the analysis 
procedure of the ORNL-PWR Blowdown Heat Transfer Separate 
Effects Program are overviewed with particular emphasis placed on 
their interrelationships. The major modeling and calculational pro- 
grams, COBRA, ORINC, ORTCAL, PINSIM, and various versions 
of RELAP4, are summarized and placed into the perspective of the 

rocedure. The supportive programs, REDPLT, ORCPLT, 
DHTPLOT, OXREPT, and OTOCI, and their uses are described. 


23120 (CONF-781146—10) Electric pin analysis. Ott, L.J. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
26p. Dep. NTIS, PC A03/MF AOl. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

Specific objectives of the ORNL PWR-BDHT Separate- 
Effects Program include the determination of the time to CHF and 
the pre- and post-CHF variables of surface heat fluxes, AT (tempera- 
ture difference between pin surface and fluid), heat transfer coeffi- 
cients, and local fluid properties. The topics for this presentation are: 
first, a brief description of the THTF bundle 1 fuel pin simulators; 
secondly, an experimental thermocouple calibration procedure and 
computer program; and last, an investigation of multi-dimensional 
effects in bundle | heaters. 


23121 (CONF-781202—26) Acoustics and voiding dynamics 
during SLSF simulations of LMFBR undercooling transients, Ander- 
son, T.T.; Kuzay, T.M.; Marr, W.W.; Miles, K.J.; Pedersen, D.R.; 
Thompson, D.H.; Wilson, R.E. (Argonne National Lab., IL (USA)). 
oy Contract W-31-109-ENG-38. 26p. Dep. NTIS, PC A03/MF 


1978) 


From ASME meeting; San Francisco, CA, USA (10 Dec 


The SLSF is the largest U.S. in-reactor test vehicle for 
steady-state and transient experiments in an environment typical of a 
LMFBR core. The SLSF experiment program, sponsored by the 
Department of Energy, contributes to the LMFBR safety assurance 
program by providing data on key phenomena that occur durin 
postulated reactor accidents. This paper describes completed SLSF 
experiments, in-core instrumentation used, and methods of data 
interpretation to determine sodium boiling and voiding dynamics. 
Boiling inception is shown to be identifiable from several types of in- 
core instruments. Location of the boiling front and void growth 
derived from experimental data are compared with analytical predic- 
tions. These and other data form the basis to improve understanding 
of accidents and to validate or guide the Soodieenent of accident 
analysis methods. 


23122 (CONF-790402—2) Experiment predictions of LOFT re- 
flood behavior using the RELAP4/MOD6 code. Lin, J.C.; Kee, E.J.; 
Grush, W.H.; White, J.R. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 16 Oct 1978. Contract EY-76-C-07-1570. 8p. Dep. 

NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

The RELAP4/MOD6 computer code was used to predict the 
thermal-hydraulic transient for Loss-of-Fluid Test (LOFT) Loss-of- 
Coolant Accident (LOCA) experiments L2-2, L2-3, and L2-4. This 
analysis will aid in the development and assessment of analytical 
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models used to analyze the LOCA performance of commercial 
power reactors. Prior to performing experiments in the LOFT 
facility, the experiments are modeled in counterpart tests performed 
in the nonnuclear Semiscale MOD 1 facility. A comparison of the 
analytical results with Semiscale data will verify the analytical 
capability of the RELAP4 code to predict the thermal-hydraulic 
behavior of the Semiscale LOFT counterpart tests. The analytical 
model and the results of analyses for the reflood portion of the 
LOFT LOCA experiments are described. These results are com- 
pared with the data from Semiscale. 


23123 (COO—2781-15FR) Final report on MIT contract on fuel- 
coolant interactions. Todreas, N.E. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). Oct 1978. Con- 
tract EY-76-S-02-2781. 20p. Dep. NTIS, PC A02/MF AOI. 

The work of this contract has yielded results in three areas 
which can be summarized as follows. The existing body of molten 
metal/water interaction data appears consistent with the criteria of 
the spontaneous nucleation theory. The observed fragmentation of 
UO) can be satisfactorily predicted using the proposed thermal stress 
initiated fracture model. The work potential of a hypothetical fuel 
vapor source acting on a sodium slug can be reduced by about a 
factor of two by considering entrainment due to Taylor instabilities 
at the vapor-liquid interface. 


23124 (COO—2801-9) Acoustic and turbulent agglomeration of 
sodium aerosols, Final report, October 1, 1975—July 31, 1978. Hinds, 
W.; Price, J.; First, M.W. (Harvard School of Public Health, Boston, 
MA (USA)). Nov 1978. Contract EY-76-S-02-2801. 15p. Dep. NTIS, 
PC A02/MF AOl. 

A suitability of 6 packing materials for removal of sodium fire 
aerosols in a wet cell scrubber was evaluated experimentally by 
measuring the efficiency and flow resistance of two 10.2 cm deep 
cells in series at air face velocities of 185 and 289 cm/sec, water flow 
rates of 0.210 ad 0.387 cm*/sec/cm?, with and without aerosol 
prehumidification. The most satisfactory material was found to be 50 
jum diameter stainless steel fibers at a packing density of 30 kg/m* 
(porosity = 0.99). Two 10.2 cm deep cells in series gave a removal 
efficiency of 85% for typical sodium fire aerosols at a face velocity 
of 289 cm/sec. Measurement of efficency as a function of particle 
size indicated a reduction in efficiency in the 0.4 to 1.1 um size range 
for all packing materials. 


23125 (COO—3536-13) Separation of krypton and xenon from 
reactor atmospheres by selective permeation. Final report. Stern, S.A.; 
Leone, S.M.; Onorato, F.J.; Wang, S.C. (Syracuse Univ., NY (USA). 
Dept. of Chemical Engineering and Materials Science). Mar 1978. 
Contract EY-76-S-02-3536. 110p. Dep. NTIS, PC A06/MF AO0Ol. 

The removal of krypton and xenon from nuclear reactor 
atmospheres by permeation through silicone rubber capillaries has 
been studied theoretically and experimentally. Permeator modules 
resembling shell-and-tube heat exchangers have been constructed 
and tested. Permeation cascades were designed for the removal of 
krypton and xenon from the following nuclear atmospheres: (a) the 
atmosphere of a reactor containment building a nuclear acci- 
dent; (b) the off-gas of a nuclear fuel reprocessing plant; and (c) the 
cover gas of a liquid-metal-cooled fast breeder reactor. Design 
criteria are presented for the —_ of multicom mponent mixtures 
with large separation factors. performance of “ideal” cascades, 
in which the concentrations of a key component are matched in 
mixing interstage streams, is compared with that of cascades with 
constant stage cuts. The removal of krypton and xenon from reactor 
atmospheres in permeation cascades with silicone rubber —— 
is a potentially attractive process because of its safety and re! ity 
Permeator modules are —. and sturdy and a permeation plant 
could be easily transported to the scene of a nuclear accident. 


23126 (COO—4057-5) Nonproliferation and safeguard consider- 
ations: Pebble Bed reactor fuel cycle evaluation. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems t.). 
Ang Contract EN-77-C-02-4057. 60p. Dep. NTIS, PC A04, 
AOl. 


Nuclear fuel cycles were evaluated for the Pebble Bed Gas 
Cooled Reactor under development in the Federal Republic of 
Germany. The basic fuel cycle specified for the HTR-K and PNP is 
well qualified and will meet the requirements of these reactors. 
Twenty alternate fuel cycles are described, including high-conver- 
sion cycles, net-breeding cycles, and proliferation-resistant cycles. 
High-conversion cycles, which have a high probability of being 
successfully gy — a significant improvement in re- 
source utilization. Proliferation-resistant cycles, also with a high 
probability of successful development, conpare very favorably with 
those for other types of reactors. Most of the advanced cycles could 
be adapted to first-generation pebble bed reactors with no significant 
modifications. 


23127 (EPRI-NP—906) Three dimensional pool swell modeling 
of a Mark I suppression system. Final report. Kiang, R.L.; Grossi, 
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B.J. (SRI International, Menlo Park, CA (USA)). Oct 1978. 344p. 
Dep. NTIS, PC A15/MF AOl. 

The dynamic response of a Mark I pressure-suppression 
system during the early air discharging phase of a postulated loss-of- 
coolant accident (LOCA) was studied via scale model experiments. 
Tests using a 11.7-scale model yielded quantitative information on 
the vent-clearing process, the pool swell, the loads on the torus and 
the ringheader, and many other dynamic responses of interest. 
Corresponding information for the reference plant from which the 
model is scaled can be obtained from the test results and the scaling 
laws which are given in the report. 


23128 (GEFR—00411) Compendium of core debris retention 
technology. Gluekler, E.L. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). 29 Sep 1978. Contract 
EY-76-C-03-0893-032. 108p. AT. 

A summary is presented of core debris retention technology 
pertinent to demonstration of successful control of accident progres- 
sion for postulated core melting events in liquid metal fast breeder 
reactors. Data and models in key areas of in-vessel and ex-vessel 
debris retention are reviewed, including decay heating rates, heat 
source distribution, potential for secondary criticality, debris frag- 
mentation and settling characteristics, coolability of particle beds, 
molten layers and boiling layers, primary system integrity, ex-vessel 
material interactions, debris penetration into concrete, and contain- 
ment responses. Some concepts applied to early liquid metal fast 
breeder reactors for consequence mitigation are described, and rec- 
ommendations are made for future work needed to support demon- 
stration of successful debris retention. 


23129 (GEFR—13923-24) Fuel rod mechanics and failure analy- 
sis. Twenty-fourth quarterly report, May—July 1978. (General Elec- 
tric Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Aug 1978. Contract EY-76-C-03-0893-032. 43p. AT. 

The objective of the work reported is to model fuel rod 
performance and cladding failure under hypothetical transient condi- 
tions, and to validate these models using data from both integral fuel 
rod experiments and differential in-reactor and out-of-reactor experi- 
ments. Tensile data are presented for 20% CW, type-316 stainless 
steel. 


23130 (HEDL-SA—1500-FP) Fuel pins and core response under 
LMFBR top accident conditions. Wilburn, N.P.; Smith, D.E.; Baars, 
R.E.; Atcheson, D.B.; Spencer, B.W. (Hanford Engineering Devel- 


opment Lab., Richland, WA (USA); General Electric Co., Sunny- 
vale, CA (USA); Argonne National Lab., IL (USA)). 1978. Contract 
EY-76-C-14-2170. 18p. (CONF-781022—38). Dep. NTIS, PC A02/ 
MF AOI. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Out-of-reactor experiments are currently being performed at 
Argonne National Laboratory to examine fuel sweepout and related 
post-failure phenomena under hypothetical TOP accident condi- 
tions. These tests are supplementing the TREAT MARK-II loop 
data base by keying on effects of important parameter variations 
such as system hydraulics and intrabundle coherency. In these tests, 
molten UO2, generated by a thermite reaction at 3470°K, is injected 
over approximately 40 msec into flowing sodium in a bundle of 
simulated LMFBR-type fuel pins. Hydraulic conditions in the bundle 
are selected to match conditions in either the MARK-II loop 
(HUMP-series) or the current design LMFBR subassembly 
(CAMEL -series). To date, four tests have been performed in both 
single-pin and seven-pin configurations representing coherent and 
incoherent subassembly power-to-flow cases, respectively. Details of 
the fuel motion were observed using a flash x-ray cine system. A 
compilation of significant findings from the four sweepout tests is 
presented. 


23131 (HEDL-TME—77-68) Fast reactor safety. Quarterly 
technical progress report, July—September 1977. Simpson, D.E. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Nov 1978. Contract EY-76-C-14-2170. 175p. AT. 

The report describes technical progress on fast reactor safety 
programs. These programs include reactor safety activities (a) sup- 
portive of the Fast Flux Test Facility and (b) associated with 
development of base FBR technology. 


23132 (K/CSD/INF—78/36) Validation and sensitivity analysis 
of ORINC. Textor, R.E. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 1978. Contract W-7405-ENG-26. 47p. 
(CONF-781146—6). Dep. NTIS, PC A03/MF AO1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The Oak Ridge INverse Code (ORINC) is used to calculate 
temperature and heat flux at the surface of the electric heater rods 
used in the PWR-Blowdown Heat Transfer Separate Effects Pro- 
gram. Because heat flux cannot be measured and surface tempera- 
tures are not directly measured in the Thermal Hydraulics Test 
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Facility (THTF), which provides experimental data to ORINC, 
efforts have been undertaken to validate the program’s results to 
variations in key input variables. ORINC makes use of a one 
dimensional, lumped parameter, implicit finite difference model of 
the heat conduction equation. 


23133 (LTR—10-45) LOFT L2-3 scoping blowdown experiment 
safety analyses A, B, C, CD, CE, and CF. Perryman, J.L.; Keeler, 
C.D.; Good, E.G.; Saukkoriipi, L.O. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 30 Nov 1978. Contract EY-76-C-07-1570. 
131p. Dep. NTIS, PC A07/MF AO1. 

The consequences of various postulated single failures during 
loss-of-fluid test (LOFT) Loss-of-Coolant Experiment (LOCE) L2-3 
were analyzed for the LOCE L2-3 blowdown scoping experiment 
safety analysis (ESA). The following six of the LOCE L2-3 blow- 
down scoping ESA were performed: (1) Analysis A—failure of 
high-pressure injection system (HPIS) A; (2) Analysis B—failure of 
accumulator A; (3) Analysis C—failure of low-pressure injection 
system (LPIS) A, assuming accumulator A initial conditions of 550 
psig and 84°F; (4) Analysis CD—failure of LPIS A, assuming 
accumulator A initial conditions of 550 psig and 150°F; (5) Analysis 
CE—failure of LPIS A, assuming accumulator A initial conditions 
of 650 psig and 150°F; and (6) Analysis CF—failure of LPIS A, 
assuming accumulator A initial conditions of 650 psig and 115°F. 
RELAP4/MODS models with conservative off-nominal initial con- 
ditions, and evaluation model (EM) options were used during the 
blowdown-refill phase of the analyses. RELAP4/MOD6 models 
with conservative input parameters and code options selected were 
used for the reflood phase of the analyses. 


23134 (LTR—111-89) LOFT-I shutdown margin during initial 
fuel load: an independent Monte Carlo analysis. Fast, E.; Wheeler, 
F.J. (Idaho National Engineering Lab., Idaho Falls (USA)). 30 Jan 
1978. Contract EY-76-C-07-1570. 48p. Dep. NTIS, PC A03/MF 
AOl. 

KENO Monte Carlo calculations have been performed to 
provide an independent assessment of the criticality safety of the 
LOFT reactor during initial loading operations. The Monte Carlo 
model representation, with some minor exceptions, describes the 
geometry of the reactor internals exactly, i.e., each fuel pin, poison 
pin, guide tube, etc., is explicitly described. All nuclear data used in 
the calculations were from the ENDF/B libraries (all data was 
Version IV with the exception of the stainless steel which was 
Version III). Groupwise averaged cross sections, required by 
KENO were derived using integral transport theory for resonance 
shielding and S/sub n/ transport theory to collapse to the sixteen- 
group structure used in the Monte Carlo model. Results of the 
calculations show that the criticality-safety margin is very high for 
the planned operations, i.e., the normalized k/sub eff/ for the fully- 
loaded reactor with rods in at cold 3000 ppM coolant conditions is 
0.807 +- 0.0095. The results also show that shutdown margins are 
not decreased significantly if for some unforeseen reason, loss of 
borated water occurs in any region inside the vessel. Additional 
calculations show that the reactor is criticality safe if it becomes 
necessary to remove any (or even all) control rods from the core. 
The normalized k/sub eff/ for the unrodded core at cold 3000 ppM 
coolant conditions was computed to be 0.898 +- 0.016. 


23135 (LTR—1111-53) Potential influence of crossflow and radi- 
ation heat transfer on LOFT LOCA behavior. Chang, S.C. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 4 Aug 1978. Con- 
tract EY-76-C-07-1570. 75p. Dep. NTIS, PC A04/MF AO1. 

The MOXY/SCORE computer program has been used to 
evaluate the influence of crossflow and radiation heat transfer on 
LOFT cladding temperatures during the blowdown phase of L2-4. 
The results of this study indicate that the radiation heat flux is 
responsible for 100 K reduction of peak cladding temperature during 
blowdown. They also indicate that, if the boundary conditions are 
specified uniformly over upper and lower plenums, the crossflow 
will be responsible for another 25 K reduction of peak cladding 
temperature during blowdown. 


23136 (LTR—1334-2) Loft CIS analysis - 1''-IA-IG-II-57-B out- 
side penetration S-5F, Condie, C.G. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 19 Sep 1978. Contract EY-76-C-07-1570. 
62p. (RE-A—78-051). Dep. NTIS, PC A04/MF AOI. 

Line 1"-IA-IG-II-57-B and related piping outside the LOFT 
containment and connected to containment penetration S-5F was 
analyzed to ASME Code, Subsection NC (Class 2) criteria. This line 
is part of the Containment Isolation System. The model considered 
the line from the containment O.D. outward to the first support past 
the first isolation valve. Results of this analysis show that this section 
of line will meet Class 2 requirements without modification. There is, 
however, a 1” line, which rests on the analyzed line at its third 
elbow from the penetration, that must be moved so that the two lines 
are not touching. 
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23137 (NUREG—0471) Generic task problem descriptions: Cat- 
egory B, C, and D tasks. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Jun 1978. 
133p. NTIS, PC A07/MF AOl1. 

This document contains information relating to Category B, 
C, and D generic technical activities. The specific information 
provided for each task includes the reactor type to which the 
generic issue applies, the NRC division with lead responsibility and a 
description of the problem to be addressed by the task. Also pro- 
vided in this document is a listing of Category A generic technical 
activities and definitions of Priority Categories A, B, C, and D. 


23138 (NUREG—0491) Safety evaluation report related to the 
preliminary design of the Standard Reference System, RESAR-414, 
(Nuclear Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Reactor Regulation). Nov 1978. 300p. NTIS, PC A13/ 
MF AOl. 


The safety evaluation for the Westinghouse Standard Reactor 
includes information on general reactor characteristics; design crite- 
ria for systems and components; reactor coolant system; engineered 
safety systems; instrumentation and controls; electric power systems; 
auxiliary systems; steam and power conversion system; radioactive 
waste management; radiation protection; conduct of operations; acci- 
dent analyses; and quality assurance. 


23139 (NUREG—0496) 1978 review and evaluation of the Nu- 
clear Regulator Commission Safety Research Program. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Advisory Committee 
on Reactor Safeguards). Dec 1978. 89p. Dep. NTIS, PC A0S/MF 
AOl. 


A report to the Congress of the United States of America. 

The scope and cost of the current reactor safety research 
programs are reviewed and broadened research on improved safety 
concepts is discussed. 


23140 (NUREG—0510) Identification of unresolved safety 
issues relating to nuclear power plants. Report to Congress. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jan 1979. 97p. Dep. NTIS, PC AO5/MF AOl1. 

The report describes the review undertaken over the last year 
that resulted in identifying 17 issues as Unresolved Safety Issues. In 
addition, the report provides specific discussions of why certain 
issues were not included. The report also provides a brief back- 
ground discussion describing Section 210 of the Energy Reorganiza- 
tion Act and the NRC program for the resolution of generic issues 
described in NUREG-0410. 


23141 (NUREG/CR—0341) Reactor safety research programs. 
Quarterly report, April 1—June 30, 1978. Hooper, J.L. (ed.). (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-06-1830. 158p. (PNL—2653-2). Dep. NTIS, PC 
A08/MF AOl. 

Progress is summarized in the following LWR safety-related 
studies: ultimate heat sink performance measurements; steam gener- 
ator tube integrity; acoustic emission; irradiation results of experi- 
mental verification of steady state codes; ex-reactor verification of 
steady state codes; determination of thermal gap and contact con- 
ductance; code development; fuel subassembly procurement and 
irradiation test program; LOCA simulation in NRU; and core ther- 
mal model development; non-destructive testing for oxidation of 
graphite samples is described. 


23142 (NUREG/CR—0359) Methodology for value/impact as- 
sessment of nuclear regulatory research programs. Carlson, D.D. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 72p. (SAND—78-1707). Dep. NTIS, PC A04/MF 
AOl. 

A methodology for conducting a value/impact assessment of 
research programs has been developed to provide the Nuclear 
Regulatory Commission (NRC) an improved capability for allocat- 
ing resources for confirmatory research. This report presents a 
seven-step evaluation process and applies it to selected units of 
research. The methodology is intended to provide insight into the 
technical merits of the programs, one dimension of the complex 
problem of resource allocation for confirmatory research. 


23143 (NUREG/CR—0377) Two-dimensional fluid finite ele- 
ment. Final report. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Mechanical Engineering). Jan 1978. 82p. NTIS, PC A05/ 
MF AOl. 

A two-dimensional fluid finite element compatible with the 
solid elements in the ADINA finite element program has been 
developed for the analysis of wave propagation in fluid and fluid- 
structural systems. The fluid element can model inviscid compress- 
ible fluids with constant bulk modulus. Although the final discretized 
equation of motion is valid for general loading and displacement 
conditions, the numerical computations only admit relatively small 
fluid displacements unless mesh rezoning would be used. The fluid 
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element is developed in the first part of the report. The second part 
contains a selected number of sample analyses to show some of the 
current solution capabilities. A copy of the user’s manual is also 
included. 


23144 (NUREG/CR—0401) Qualification Testing Evaluation 
Program: light water reactor safety research. Quarterly report, 
April—June 1978. Bonzon, L.L.; Gillen, K.T.; Jones, L.H.; Salazar, 
E.A. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. Contract 
EY-76-C-04-0789. 89p. (SAND—78-1452). Dep. NTIS, PC A0S/MF 
AOl. 

The objectives of the Qualification Testing Evaluation (QTE) 
program are to obtain data needed for confirmation of the suitability 
of current standards and regulatory guides for Class 1E safety- 
related equipment and to obtain data that will provide an improved 
technical basis for modifications of these standards and guides where 
appropriate. Specific major objectives of the research are as follows: 
to provide assessments of post-LOCA qualification testing method- 
ologies, including a qualitative assessment of the synergistic effects 
resulting from the combined environmental testing of representative 
Class 1E equipment; to determine the radiation environment from 
the nuclear source term for a design basis LOCA and evaluate the 
adequacy of radiation simulators; and to provide methods that can be 
used to simulate the natural aging process of representative Class 1E 
materials by accelerated aging methods. 


23145 (NUREG/CR—0410) Comparisons of thermal-hydraulic 
phenomena during isothermal loss-of-coolant experiments and effect of 
scale in LOFT and Semiscale Mod-1i. Peterson, A.C. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Dec 1978. Contract EY-76- 
C-07-1570. 6lp. (TREE—1243). Dep. NTIS, PC A04/MF AO1. 

The thermal-hydraulic phenomena in the Loss-of-Fluid Test 
(LOFT) and Semiscale Mod-1 facilities during isothermal loss-of- 
coolant experiments are examined and compared. From these com- 
parisons the effect of scale on the thermal-hydraulic phenomena 
during isothermal loss-of-coolant experiment transients is assessed. 


23146 (NUREG/CR—0421) Postaccident heat removal: debris- 
bed experiments D-2 and D-3. Rivard, J.B. (Sandia Labs., Albuquer- 
que, NM (USA)). Aug 1978. Contract EY-76-C-04-0789. 57p. 
(SAND—78-1238). Dep. NTIS, PC A04/MF AO1. 

The second and third of the fission-heated experiments simu- 
lating fast-reactor debris in liquid sodium have been performed in the 
Annular Core Pulse Reactor (ACPR). These experiments were 
designed to assess the natural cooling capability that liquid sodium 
may provide for particulate debris which might be produced by a 
severe core-disruptive accident. Enriched UO: particles submersed 
in liquid sodium were used and were subjected to power levels 
ranging up to 1.28 kW/kg of oxide while the bulk sodium tempera- 
tures varied from 673 to 873 K. The particles were irregular in shape 
and ranged in size from about 100 to 1,000 ym. The D-2 bed loading 
was 600 kg/m? of oxide and the D-3 loading was 900 kg/m? 


23147 (NUREG/CR—0425) Aerosol measurements and model- 
ing for fast reactor safety. Quarterly progress report, January—March 
1978. Gieseke, J.A.; Jordan, H.; Lee, K.W.; Vaishnavi, B. (Battelle 
Columbus Labs., OH (USA)). Sep 1978. 28p. (BMI—2005). Dep. 
NTIS, PC A03/MF AO1. 

Technical progress during the quarter was made on the 
comparison of the HAARM-3 computer code with aerosol measure- 
ments, experimental measurements of uranium oxide aerosol charac- 
teristics, determinations of humidity effects on sodium aerosol forma- 
tion, and development of the reference code. In addition, a mid-year 
review was presented to NRC staff on February 16, 1978. Technical 
progress on each of the above topics is discussed in the report. 


23148 (NUREG/CR—0427) Accident progression for a loss of 
heat sink with scram in a LMFBR. Bari, R.A.; Ludewig, H.; Pratt, 
W.T.; Sun, Y.H. (Brookhaven National Lab., Upton, NY (USA)). 
Oct 1978. Contract EY-76-C-02-0016. 74p. (BNL-NUREG—S50910). 
Dep. NTIS, PC A04/MF AO1. 

A description of a slow core meltdown in a liquid metal fast 
breeder reactor is presented for the conditions of loss-of-heat-sink 
following neutronic shutdown. Simple models are developed for the 
prediction of phase changes and/or relocation of the core materials 
including fuel, clad, ducts, control rod absorber material (B,C), and 
plenum gases. The sequence of events is accounted for and the 
accident progression is described up to the point of recriticality. The 
neutronic behavior of the disrupted core is analyzed in R-Z geome- 
try with a static transport theory code (TWOTRAN). For most 
scenarios assessed, the reactor is expected to become recritical 
although large ramp rates are not anticipated. 


23149 (NUREG/CR—0467) Experiment data report for semis- 
cale Mod-3 integral blowdown and reflood heat transfer test S-07-6 
(Baseline Test Series). Esparza, V.; Sackett, K.E.; Stanger, K. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jan 1979. Contract 
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EY-76-C-07-1570. 295p. (TREE—1226). Dep. NTIS, PC Al3/MF 
AOl. 

Recorded test data are presented for Test S-07-6 of the 
Semiscale Mod-3 baseline test series. This test is one of several 
Semiscale Mod-3 experiments conducted to investigate the thermal 
and hydraulic phenomena accompanying a hypothesized loss-of- 
coolant accident in a pressurized water reactor (PWR) system. Test 
S-07-6 was conducted from initial conditions of 15.21 MPa and 559 
K to investigate the response of the Semiscale Mod-3 system to a 
blowdown transient following a simulated double-ended offset shear 
of the broken loop cold leg piping. The specific objective of this test 
was to provide reference data to evaluate integral blowdown and 
reflood behavior during a 200% cold leg break with emergency core 
coolant (ECC) injection into the intact loop cold leg of the Mod-3 
system. The purpose of this report is to make available the uninter- 
preted data from Test S-07-6 for future data analysis. The data, 
presented in the form of graphs in engineering units, have been 
analyzed only to the extent necessary to ensure that they are 
reasonable and consistent. 


23150 (NUREG/CR—0477) Physics of reactor safety. Quarter- 
ly report, April—June 1978. (Argonne National Lab., IL (USA)). 
Aug 1978. Contract W-31-109-ENG-38. 91p. (ANL—78-85). 

Work on LMFBR reactor safety programs, Monte Carlo 
analysis of safety-related critical assembly experiments, and reactor 
core thermal-hydraulic code development is summarized. 


23151 (NUREG/CR—0489) Characterization of agglomerates 
of UO, aerosol particles. Gordon, H.; Gieseke, J.A. (Battelle Colum- 
bus Labs., OH (USA)). Oct 1978. 29p. (BMI—2009). NTIS, PC 
A03/MF AOl1. 

The report is the second report on a series of experiments 
designed to measure microscopic characteristics of aerosol particles 
that might be produced in core disruptive accidents of sodium 
cooled breeder reactors. The report covers experiments on UO: as a 
simulant of the radiotoxically most important aerosol species—the 
various isotopes of plutonium. Future experiments will be concerned 
with mixtures of these two species and with mixtures of fuel, 
coolant, and representative structural material. For the branched 
chain-like particles characteristic of condensation aerosols of metal- 
lic oxides, two parameters have been found to be useful in describing 
deviation of particle conformation from the compact spherical: /sub 
chi/, a correction factor to the modified Stokes expression for fluid 
drag on a sphere and y, a correction factor to the collision frequency 
for spherical particles undergoing coagulation. Results of experi- 
ments designed to measure the fluid drag correction factor /sub chi/ 
are reported. 


23152 (NUREG/CR—0501) Advanced two-phase instrumenta- 
tion program. quarterly progress report, April—June 1978. Turnage, 
K.G.; Jallouk, P.A. (Oak Ridge National Lab., TN (USA)). Jan 
1979. Contract W-7405-ENG-26. 43p. (ORNL/NUREG/TM—279). 
Dep. NTIS, PC A03/MF AOl1. 

Testing of advanced spool piece I is in progress. Two-phase 
air-water tests have been performed with several experimental drag 
targets. Results in this report are from one of the experiments 
performed with the spool piece oriented horizontally and with the 
drag flowmeter transducer fittings on top of the pipe. In an effort to 
better understand the capabilities of current spool piece instrumenta- 
tion, several two-phase models have been used to analyze the data. 


23153 (NUREG/CR—0526) Steam—Water Mixing and System 
Hydrodynamics Program: Task 4. Quarterly progress report, April 1, 
1978—June 30, 1978. Collier, R.P.; Dworak, J.A.; Dykhuizen, R.C.; 
Flanigan, L.J.; Liu, J.S.; Segev, A. (Battelle Columbus Labs., OH 
(USA)). Nov 1978. 91p. (BMI—2011). NTIS, PC AO5/MF AOl1. 

Work during the quarter included improvement of the corre- 
lation-based continuous plenum filling model, development of a 
preliminary discontinuous plenum filling model, and initiation of a 
preliminary theoretical treatment of condensation and vaporization 
in countercurrent flow. Comparison of the improved continuous 
plenum filling model with data from hot wall tests shows generally 
good agreement, with a definite improvement in prediction of hot 
wall delay time. Limited comparison of the preliminary discontinu- 
ous plenum filling model with experimental data shows that the 
frequency and amplitude of the measured lower plenum pressure are 
predicted reasonably well, as is the frequency of liquid dumping to 
the lower plenum. Steam condensation plays an important role in the 
oscillatory behavior. Experimental studies carried out include com- 
pletion of the 2/15-scale model development tests, 1/15-scale model 
development tests, and initiation of tests in the 2/15-scale model with 
a scaled lower plenum. The 2/15-scale model development tests 
included quasi-steady penetration tests with air/water, and plenum 
filling tests with hot walls and steady or ramped core steam flow. 
Model development tests at 1/15-scale were composed of quasi- 
steady penetration tests with air/water and steam/water. Scaled 
lower plenum filling tests were done with hot and neutral walls, and 
with fixed and ramped core steam flow. 
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23154 (NUREG/CR—0527) Sensitivity analysis of the 
HAARM-3 code. Lee, K.W.; Gieseke, J.A.; Reed, L.D. (Battelle 
Columbus Labs., OH (USA)). Oct 1978. 92p. (BMI—2008). Dep. 
NTIS, PC A05/MF AOl1. 

Battelle’s Columbus Laboratories has recently developed and 
completed an improved computer model for predicting LMFBR 
aerosol behavior within the containment. This model is designated 
HAARM-3 (Heterogeneous Aerosol Agglomeration Revised Model- 
3). One of the important improvements incorporated in the 
HAARM-3 code compared to the previous models is that the effects 
of morphological properties of agglomerates (density, size, and 
shape) have been comprehensively corrected. Aerosol agglomer- 
ation mechanisms due to gas turbulence which had not been includ- 
ed previously has also been added into the HAARM-3 code. These 
HAARM-3 calculations have been compared with available experi- 
mental data and found to predict aerosol behavior more realistically. 
The report develops a methodology to perform sensitivity analysis 
of the HAARM-3 computer code and studies quantitatively the 
effects of various independent variables of the code such as initial 
aerosol properties and containment geometry upon aerosol behavior. 


23155 (NUREG/CR—0583) Critical experiments, measure- 
ments, and analyses to establish a crack arrest methodology for 
nuclear pressure vessel steels. Quarterly progress report, January— 
March 1978. Hahn, G.T.; Gehlen, P.C.; Hoagland, R.G.; Lereim, J.; 
Kanninen, M.W.; Popelar, C.; Marschall, C.W.; Rosenfield, A.R. 
(Battelle Columbus Labs., OH (USA)). Dec 1978. 88p. (BMI—2014). 
Dep. NTIS, PC A05/MF AO1. 

Results of a program seeking (i) dynamic analyses of crack 
arrest in thermally stressed nuclear pressure vessels, (ii) standardiza- 
tion of a laboratory test method for measuring the crack arrest 
toughness, and (iii) a crack arrest toughness data base for unirradiat- 
ed and irradiated nuclear steels and weldments are described. The 
governing equations are developed for the solution of the problem of 
the dynamic propagation and arrest of a continuous circumferential 
crack emanating from the inner surface of a hollow cylinder and 
advancing through the wall toward the outer surface. Fractographic 
studies are reported which show that crack arrest toughness values 
are connected with the fracture appearance, specifically the forma- 
tion of ligaments, the fibrous (ductile) failure of the ligaments and 
the amounts of cleavage and fibrous fracture area visible on the 
surface. Finally, preparations for irradiating crack arrest specimens 
are described. The dosimetry results obtained from the mockup 
experiment are analyzed and a layout pattern for the 4 crack arrest 
specimens and 16 tensile, 20 compact-tension, and 28 Charpy speci- 
mens, to be included in the capsule is developed. In addition, an 
improved electron-beam weld technique for attaching the starter 
section to the test section is described. 


23156 (NUREG/CR—0594) Numerical thermal mixing in Eu- 
lerian calculations of coupled thermo/hydrodynamic motions. Sienicki, 
J.J.; Abramson, P.B. (Argonne National Lab., IL (USA)). Nov 1978. 
Contract W-31-109-ENG-38. 56p. (ANL—78-101). Dep. NTIS, PC 
A04/MF AO1. 

A great deal of effort has been devoted in the last five years 
by the reactor safety analysis community to the development of 
Eulerian computer codes for the combined thermodynamic and 
hydrodynamic analysis of accident progression. The systems to be 
analyzed have rather violent hydrodynamic motions initiated by 
strong pressure gradients which result from strong thermal gradi- 
ents. Since hydrodynamic calculations in more tha: one dimension 
are easier to carry out in an Eulerian framework than in a Lagran- 
gian framework, there has been strong motiviation to develop these 
new codes using Eulerian numerical schemes. Such schemes have a 
major drawback: they do not conserve thermodynamic potential 
energy. Eulerian schemes allow mass and energy to flow through 
calculational cells which are fixed in space. Pressures that drive the 
hydrodynamics are calculated from the average energy contents of 
the cells. Since mass and energy convect from cell to cell, at any 
time step the pressure of any cell represents the mass weighted 
average energy of that cell. Thus mass at higher specific energy is 
assumed by the nature of an Eulerian scheme to come instantaneous- 
ly at each time step to thermal equilibrium with other mass in the 
cell at lower specific energy. It is shown that such numerical thermal 
mixing is unavoidable with pure Eulerian schemes and is a significant 
source of error in accident calculations. 


23157 (ORNL—5477/V 1) SACRD: a data base for fast reactor 
safety computer codes, general description. Greene, N.M.; Forsberg, 
V.M.; Raiford, G.B.; Arwood, J.W.; Simpson, D.B.; Flanagan, G.F. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 29p. Dep. NTIS, PC A03/MF AO1. 

SACRD is a data base of material properties and other 
handbook data needed in computer codes used for fast reactor safety 
studies. Data are available in the thermodynamics, heat transfer, 
fluid mechanics, structural mechanics, aerosol transport, meteorol- 
Ogy, neutronics, and dosimetry areas. Tabular, graphical and para- 
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meterized data are provided in many cases. A general description of 
the SACRD system is presented in the report. 


23158 (ORNL—5477/V2) SACRD: a data base for fast reactor 
safety computer codes, contents and glossary of Version 1 of the 
system. Greene, N.M.; Forsberg, V.M.; Raiford, G.B.; Arwood, 
J.W.; Flanagan, G.F. (Oak Ridge National Lab., TN (USA)). Jan 
1979. Contract W-7405-ENG-26. 80p. Dep. NTIS, PC A05/MF 
AOl. 

SACRD is a data base of material properties and other 
handbook data needed in computer codes used for fast reactor safety 
studies. This document lists the contents of Version 1 and also serves 
as a glossary of terminology used in the data base. Data are available 
in the thermodynamics, heat transfer, fluid mechanics, structural 
mechanics, aerosol transport, meteorology, neutronics and dosimetry 
areas. Tabular, graphical and parameterized data are provided in 
many cases. 


23159 (ORNL/TM—6553) Sodium boiling in a full-length 19-pin 
simulated fuel assembly (THORS Bundle 6A). Ribando, R.J.; Clapp, 
N.E.; Fontana, M.H. (Oak Ridge National Lab., TN (USA)). Jan 
1979. Contract W-7405-ENG-26. 117p. AT. 

Sodium boiling in liquid—metal fast breeder reactor 
(LMFBR) fuel subassemblies was investigated using an electrically 
heated 19-pin bundle in the Thermal-Hydraulic Out-of-Reactor 
Safety (THORS) Facility. Results of 6 of some 60 tests are presented 
in detail. From these results and from analytical results also dis- 
cussed, it appears that increased thermal inertia due to sodium in the 
insulation surrounding the pin assembly contributed to incoherent 
(i.e., non-one-dimensional) boiling and delayed dryout. 


23160 (PB—272498) Interim safety evaluation report related to 
operation of Enrico Fermi Atomic Power Plant, Unit 2, Detroit Edison 
Company. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Sep 1977. 193p. 
(NUREG—0314). NTIS, PC A09. 

This interim report summarizes the scope and results of the 
radiological safety review performed to date by the NRC staff with 
respect to the operating license phase for the Enrico Fermi Atomic 
Power Plant, Unit 2. The major effort was the review of the facility 
design and proposed operating procedures described in applicant's 
Final Safety Analysis Report. In the course of the review, several 
meetings were held with representatives of the applicant to discuss 
plant design, construction and proposed operation. Additional infor- 
mation was requested, which the applicant provided through 
Amendment 7 to the Final Safety Analysis Report. A chronology of 
the principal actions relating to the review of the application is 
attached as Appendix A to the report. The Final Safety Analysis 
Report and amendments thereto are available for public inspection at 
the Nuclear Regulatory Commission Public Document Room, 1717 
H Street, N. W., Washington, D.C. and at Monroe County Library 
System, 3700 South Custer Road, Monroe, Michigan 48161. 


23161 (SAND—78-1754C) Cooling of particulate debris beds: 
analysis of the initial D-series experiments. Rivard, J.B. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
1lp. (CONF-781079—1). Dep. NTIS, PC A02/MF AOI. 

From Postaccident heat removal information exchange; Ispra, 
Italy (10 Oct 1978). 

In an effort to provide basic data on the cooling of fast 
reactor debris, three in-pile experiments employing oxide fuel partic- 
ulate in liquid sodium were completed in late 1977. Preliminary 
results from these experiments were reported shortly after their 
completion at the Third Post-Accident Heat Removal Information 
Exchange, at Argonne National Laboratory. In these experiments, a 
distribution of 100 xm to 1000 um-sized particles of enriched UO, 
was fission-heated to simulate decay-heated debris. In each experi- 
ment, the UO: particles were contained in a closed, flat-bottomed 
vessel 012 mm in diameter which was insulated on the diameter and 
bottom. Sufficient sodium was included to saturate the bed of 
particles and to provide a volume of bulk sodium above the bed at a 
controlled temperature. Parameters of interest in the experiments are 
given. 


23162 (SAND—78-1907A) Experimental verification of a com- 
bined environment accelerated aging method applied to electrical cable 
material. Gillen, K.T. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 16p. (CONF-781146—16). Dep. 
NTIS, PC A02/MF AO1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

Since one requirement for the qualification of safety-related 
components for the nuclear power industry is that consideration be 
given to aging of the component prior to any tests in a simulated 
accident environment, there is considerable interest in accelerated 
aging techniques. One of the more difficult areas of accelerated 
aging occurs in simulating the ambient deterioration of a component 
which degrades due to a combination of two or more environmental 
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stresses. Inside the containment of a nuclear power plant many 
components exist in combined radiation, thermal, and humidity 
environments. In such situations, the deteriorating effects of the 
various environments may not be additive; in other words synergism 
is potentially important. This can greatly complicate accelerated 
aging. The results of a continuing program whose main goal is the 
development of reliable accelerated aging techniques are described. 
One result of these studies was the development of an approach or 
method potentially applicable to combined environment aging when 
synergism is important. A brief review of this suggested approach is 
given, followed by an extensive discussion of aging data on a 
neoprene cable jacketing material. 


23163 (STUDSVIK-RL—78-25) Emergency cooling experiment, 
for BWR-type reactors, with modified fuel element clusters (8 x 8 rods 
including 1 passive). Eriksson, S.O.; Harju, R. (Aktiebolaget Atomen- 
ergi, Studsvik (Sweden)). Mar 1978. 22p. (In Swedish). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

Core spray experiments were performed with a 64-rod cluster 
containing a passive (not power generating) spary rod for two 
different interval power distributions. The measured temperature 
transients of the rods were compared to the results of experiments 
with all 64 rods powered. The comparison shows that for equal 
cluster effects and almost identical conditions, a lower temperature 
was maintained in the cluster with a passive spray rod. 


23164 (STUDSVIK-SM—78-3) Barsebaeck 2, nuclear shut- 
down. Tuxen-Meyer, H.; Norinder, O. (Aktiebolaget Atomenergi, 
Studsvik (Sweden)). Feb 1978. 20p. (In Swedish). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

The reliability of the reactor emergency shutdown system of 
the Barsebaeck 2 BWR reactor has been examined. The probability 
of failure is dominated by the risk of misfunction of measuring 
gauges. 


23165 (TFBP-TR—300) Reactivity initiated accident test series, 
test RIA 1-1. Quick look report. Martinson, Z.R.; Semken, R.S.; 
Inabe, T.; Smith, R.H.; White, C.E.; Osetek, D.J.; Mehner, A.S. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Oct 1978. 
Contract EY-76-C-07-1570. 50p. Dep. NTIS, PC A03/MF AO1. 

The Reactivity Initiated Accident Test RIA 1-1 was success- 
fully completed October 7, 1978. Test RIA 1-1 was the first of five 
planned tests of RIA Series 1. The primary objectives of Test RIA 1- 
1 were to: (a) characterize the response of unirradiated and preirra- 
diated fuel rods during an RIA event conducted at BWR hot-startup 
coolant conditions and (b) evaluate test instrumentation response 
during a power burst. The test consisted of four individually shroud- 
ed pressurized water reactor-type fuel rods. Two rods were preirra- 
diated to burnups of approximately 4600 MWd/t and the other two 
were unirradiated fuel rods. The fuel rods were subjected to a single 
power burst that deposited a total pellet surface energy of approxi- 
mately 250 cal/g UOz: at the axial peak power location (estimated 
using the core power chambers to relate steady state and transient 
powers.) 


23166 (TFBP-TR—307) PBF/LOFT Lead Rod Test Program 
experiment predictions document. Varacalle, D.J.; Cox, W.R.; Nie- 
bruegge, D.A.; Seiber, S.J.; Brake, T.E.; Driskell, W.E.; Nigg, D.W.; 
Tolman, E.L. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Dec 1978. Contract EY-76-C-07-1570. 240p. Dep. NTIS, 
PC All/MF AOl. 

The PBF/LOFT Lead Rod (LLR) Test Program is being 
conducted to provide experimental information on the behavior of 
nuclear fuel under normal and accident conditions in the Power 
Burst Facility (PBF) at the Idaho National Engineering Laboratory. 
The PBF/LLR tests are designed to simulate the test conditions for 
the LOFT Power Ascension Tests L2-3 through L2-5. The test 
program has been designed to provide a parametric evaluation of the 
LOFT fuel (center and peripheral modules) over a wide range of 
power. This report presents the experiment predictions for the three 
four-rod LOCA tests. 


23167 (TFBP-TR—308) Experiment requirements for the study 
of anticipated transients with and without scram. Croucher, D.W.; 
Charyulu, M.K. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1979. Contract EY-76-C-07-1570. 89p. Dep. NTIS, PC 
A05/MF AO1. 

Characteristics of anticipated transients with and without 
scram in light water reactors are reviewed. Fuel rod behavior during 
the most significant events is typified by pellet-cladding-interaction 
and cladding collapse. A program to simulate selected transients in 
the Power Burst Facility (PBF) so as to evaluate and understand the 
fuel behavior in light water reactors is proposed. Experiment re- 
quirements are set forth and the capabilities and limitations of the 
PBF to perform these tests are outlined. 
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23168 New fire and security rules change USA nuclear power 
plant emergency plans. Garrou, x. L. (Fluor Pioneer, Inc., Chicago, 
Til. (USA)). Nucl Eng. Int.; 23: No. 271, 43-46(May 1978). 

New safety and security rules for nuclear power plants have 
resulted from the a Reorganisation Act and also from a review 
following the Browns Ferry fire. The content of the emergency plan 
which covers personnel, plant, site, as well as a general emergency, 
is outlined. New fire protection rules, the plan for security, local and 
state government assistance are also discussed, with a brief reference 
to the impact of the new rules on continuity of operations. 


23169 (TID—29350) Distribution of revisions to FFTF FSAR. 
Schade, A.R. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 9 Nov 1978. Contract EY-76-C-14-2170. 137p. AT. 

An amendment dealing with environmental design of me- 
chanical and electrical equipment is presented for inclusion in the 
FFTF Final Safety Analysis Report 


23170 (UCID—18020-1) Error analysis of the hydrodynamic ver- 
tical load function, 1/5-scale MKI BWR pressure suppression experi- 
ment and analysis program. Progress report. McCauley, E.; Lai, W.; 
Carr, E.; Holman, G. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 85p. 
Dep. NTIS, PC A0S5/MF AOI. 

Because of time constraints, the final report for the 1/5-scale 
Mark I boiling water reactor pressure suppression experiment pre- 
sented results without critical analysis of the data. In particular, 
error bounds were not determined for the hydrodynamic vertical 
load function (HVLF). The objective of this study is to calculate the 
HVLF and the maximum download and maximum upload ratios for 
the 90° sector to 7.5° sector (i.e., the 3D to 2D ratios) together with 
their associated error bounds. Methodologies used to compute the 
HVLF, the 3D to 2D ratios, and error propagation for Test 1.3.1 are 
presented. 


23171 (UCID—18020-2) Progress report: qualitative differences 
between first and second order fit of pressure data - 1/5 scale Mk I 
BWR pressure suppression experiment and analysis program. Carr, E.; 
Lai, W.; McCauley, E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Jan 1979. Contract W-7405-ENG-48. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

Results are presented for the 1/5-scale Mark I boiling water 
reactor pressure suppression experiment. The objective of this study 
is to calculate the hydrodynamic vertical load function (HVLF) and 
the maximum download and maximum upload ratios for the 90° 
sector to 7.5° section (i.e., the 3D to 2D ratios) together with their 
associated error bounds. Special graphs are presented of the pressure 
data that are useful in diagnostic studies of the HVLF. These graphs 
are three dimensional plots which depict the spatially dependent 
pressure as a function of time. These plots are qualitative but present 
an overview, not available by other means, which permits grasp of 
the subtle complex pattern of transient spatial changes in pressure 
excited by the dynamics in‘ the pool. Sufficient text is included to 
describe the general feature of each plot. 


23172 (UNI—841) Nusar backup calculations for SECR events. 

Dodd, L.R. (United Nuclear Industries, Inc., Richland, WA (USA)). 

Rog 1978. Contract EY-76-C-06-1857. 20p. Dep. NTIS, PC A02/ 
AOl. 

Previous analysis of postulated SECR events at N Reactor 
has been based on rather simple one or two-dimensional analysis 
which excluded temperature and xenon feedback effects. The gener- 
al procedure has been to look for the particular event which resulted 
in the highest fuel column peak-to-average power ratio. This ratio 
was then applied to the fuel column of maximum power in determin- 
ing MDNBR values. The present study was performed to determine 
more realistic peak-to-average values associated with the maximum 
power tube following a SECR event. The models used are an 
improvement over those used in previous analyses. It is recognized 
that with more sophisticated computer models additional improve- 
ments could be obtained. 


23173 (UNI-M—90(Vol.1)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 28 Feb 1978. Contract EY-76-C-06-1857. 427p. Dep. NTIS, 
PC A19/MF AOl. 

An update of the N Reactor safety analysis is presented to 
reconfirm that the continued operation does not pose undue risk to 
DOE personnel and property, the public, or the environment. A 
reanalysis of LOCA and reactivity transients utilizing current codes 
and methods is made. The principal aspects of the overall submis- 
sion, a general description, and site characteristics including geogra- 
phy and demography, nearby industrial, transportation and military 
facilities, meteorology, hydraulic engineering, and geology and seis- 
mology are described. (FS) 


23174 (UNI-M—90(Vol.2)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
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(USA)). 28 pe — Contract EY-76-C-06-1857. 430p. Dep. NTIS, 
PC A1l9/MF 

The foe of the design of structures, components, equip- 
ment, and systems of the N Reactor is presented. Data is presented 
concerning conformance with NRC design criteria; classification of 
structures, systems, and components; wind and tornado loadings; 
water level (flood) design; missile protection; protection against 
dynamic effects associated with postulated break of pipes; seismic 
design; Category I structure design; mechanical systems and compo- 
nents; seismic qualification of Category I instrumentation and electri- 
cal equipment; and environmental design of mechanical and electri- 
cal equipment. (FS) 


23175 (UNI-M—90(Vol.3)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 28 Feb 1978. Contract EY-76-C-06-1857. 610p. Dep. NTIS, 
PC A99/MF AOl. 

An update of the safety analysis of the N Reactor is presented 
concerning the reactor and the coolant systems. The fuel system; 
nuclear, thermal, and hydraulic designs; reactor materials; and the 
reactivity control system are examined. The integrity of the coolant 
boundary, pressure tubes, coolant system components, graphite and 
shield cooling, horizontal control rod cooling, and the bottom insula- 
tion layer cooling are described. (FS) 


23176 (UNI-M—90(Vol.4)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 28 Feb 1978. Contract EY-76-C-06-1857. 540p. Dep. NTIS, 
PC A23/MF AOI. 

The engineered safety features and instrumentation and con- 
trol in the updated N Reactor safety analysis are presented. Engi- 
neered safety features, confinement, ECCS, habitability, fission prod- 
uct removal and control, reactor trip system, engineered safety 
features actuation, safe shutdown, safety related display instrumenta- 
tion, other systems required for safety, and systems not required for 
safety are described. (FS) 


23177 (UNI-M—90(Vol.5)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 28 Feb 1978. Contract EY-76-C-06-1857. 617p. Dep. NTIS, 
PC A99/MF AOl1. 

The electric power system and the auxiliary systems are 
described in the updated safety analysis of the N Reactor. Informa- 
tion is presented concerning off and onsite power; fuel storage and 
handling; water systems; process auxiliaries; air conditioning, heat- 
ing, cooling, and ventilation; and other auxiliary systems‘such as fire 
protection, communication; diesel fuel and engines, exhaust systems, 
service boiler fuel system, and the shuttle system. (FS) 


23178 (UNI-M—90(Vol.6)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 28 Feb 1978. Contract EY-76-C-06-1857. 437p. Dep. NTIS, 
PC A19/MF AOl1. 

In this volume of the updated safety analysis of the N Reactor 
the heat dissipation systems, radioactive waste management, radi- 
ation protection, conduct of operation, and the initial test program 
are described. Information is presented concerning the turbogenera- 
tor; steam supply; condensers; steam generators; feedwater; liquid, 
gaseous and solid waste systems; radiation protection and control; 
training; emergency plan; review and audit; procedures; industrial 
security; preoperation; initial fuel loading, ECCS, and production 
tests. (FS 


23179 (UNI-M—90(Vol.7)) N Reactor updated safety analysis 
report, NUSAR. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 28 Feb 1978. Contract EY-76-C-06-1857. 480p. Dep. NTIS, 
PC A21/MF AOl. 

This volume of the updated safety analysis of the N Reactor 
describes the accident analysis, specifications and the QA program. 
Information is presented concerning increase and decrease of heat 
removal by the secondary system, decrease in RCS flow rate, 
reactivity power distribution anomalies, increase and decrease in 
reactor coolant inventory, radioactive release from a subsystem or 
component, and ATWS. (FS) 


23180 Fast integral modeling of hypothetical core disruptive acci- 
dents in liquid-metal fast breeder reactors. Mueller, C.J.; Vaurio, J.K. 
— National Lab., IL). Nucl. Sci. Eng.; 69: No. 2, 264-278(Feb 
1979) 

The paper describes the basic equations and solution tech- 
niques of a collection of heat transfer and coolant voiding dynamics 
models that have been developed and successfully applied to simu- 
late hypothetical accidents in liquid-metal-cooled fast breeder reac- 
tors (LMFBRs) to the point of permanent subcriticality or to the 
initiation of a prompt-critical excursion. These models emphasize 
analytic and integral solution techniques to minimize computational 
time and have been programmed into the SACO fast-running acci- 
dent analysis computer code. The comparisons of SACO results to 
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analogous SAS3D results used to qualify these models are illustrated 
and discussed. The fast-running nature of these models makes them 
an ideal sensitivity analysis tool for use in probabilistic evaluations of 
LMFBR accidents. Their use in this application is illustrated. 


23181 Network computations using a transient two-phase velocity 
difference model. Lyczkowski, R.W. (Univ. of California, Liver- 
more); Mecham, D.C.; Solbrig, C.W. Nucl. Sci. Eng.; 69: No. 2, 279- 
289(Feb 1979). 

A transient velocity difference model called the dynamic slip 
model has been integrated into the FLASH-4 numerical scheme. The 
numerical scheme resulting from combining this model with the 
general purpose RELAP4 network computer code is described. The 
result is a code that calculates slip in all junctions both vertical and 
horizontal. Results of computations are compared to U.S. Nuclear 
Regulatory Commission standard problems | and 6. 


23182 Multichannel model for relocation of molten fuel cladding 
in unprotected loss-of-flow accidents in liquid-metal fast breeder reac- 
tors. Ishii, M.; Chen, W.L.; Grolmes, M.A. (Argonne National Lab., 
IL). Nucl. Sci. Eng.; 69: No. 2, 297-318(Feb 1979). 

During an unprotected undercooling accident in a liquid- 
metal fast breeder reactor, the motion and relocation of the molten 
fuel cladding can be important because of their potentially significant 
effect on reactivity, blockage formation, and subsequent fuel motion. 
The cladding relocation problem based on a multichannel film flow 
model is analyzed in the study. The important aspects considered in 
the analysis are the nonuniform transverse cladding melting pattern 
and sodium vapor flow diversions within a subassembly. It has been 
shown that the motion of molten fuel cladding and subsequent 
blockage formations can be significantly influenced by this intercon- 
nected channel effect. Several sample calculations have been made 
to demonstrate these points. 


23183 Pressure pulses generated by gas released from a breached 
fuel element. Wu, T.S. (Argonne National Lab., IL). Nucl. Sci. Eng.; 
69: No. 2, 319-325(Feb 1979). 

In experimental measurements of liquid pressure pulses gener- 
ated by rapid release of gas from breached fuel elements in a nuclear 
reactor, different peak pressures were observed at locations equidis- 
tant from the origin of the release. Using the model of a submerged 
spherical bubble with a nonstationary center, this analysis predicts 
not only that the peak pressure would be higher at a point in front of 
the advancing bubble than that at a point the same distance behind 
the bubble origin, but also that the pressure pulse in front of the 
bubble reaches its peak later than the pulse behind the origin. 


23184 Effect of drop evaporation rate on containment pressure 
transients. Almenas, K.K.; Marchello, J.M. (Univ. of Maryland, 
College Park). Nucl. Technol.; 41: No. 3, 263-275(Dec 1978). 

The effect of a mechanistic drop evaporation model on the 
pressure-temperature transient of a containment under loss-of-cool- 
ant accident (LOCA) conditions has been investigated. To imple- 
ment the model, the traditional two-node lumped parameter (atmos- 
phere and sump) had to be expanded to encompass additional open 
thermodynamic systems. The calculations were compared against 
results obtained by a widely employed containment analysis code 
using the instantaneous evaporation model. The mechanistic drop 
evaporation model was found to produce higher peak pressures and 
substantially higher degrees of superheat for a steam line break 
LOCA. The dependence of pressure in both saturated and superheat- 
ed air-steam atmospheres was generalized in terms of normalized 
pressure-energy derivatives. For superheated atmospheres, these de- 
rivatives were found to depend on the mode of energy removal. 
Two idealized energy removal modes were defined (purely condens- 
ing and purely noncondensing). The normalized pressure-energy 
derivatives for these mechanisms were found to differ by a factor of 
2 to 3 for the parameter range of interest to containment analysis. 


23185 Assessment of the consequences of boiling in the radial 
blanket due to hypothetical major pipe leaks. Kadambi, N.P.; Til- 
brook, R.W. (Westinghouse Electric Corp., Madison, PA). Nucl. 
Technol.; 41: No. 3, 276-282(Dec 1978). 

Boiling initiation in a liquid-metal fast breeder reactor 
(LMFBR) has in the past been assumed to lead inevitably to the 
potential for loss of coolable geometry. To ensure conservatism, it 
was necessary to preclude boiling under all accident conditions. 
Limited boiling in the radial blanket of the Clinch River Breeder 
Reactor due to a hypothetical major leak in the primary heat 
transport system is not likely to lead to assembly-wide dryout and 
cladding melting. A series of scoping calculations based on applica- 
ble physical processes has shown that (a) boiling is likely to be 
limited to only six subchannels, (b) flow reversal is unlikely, (c) there 
are ample heat sinks for condensation of sodium vapor, (d) film 
dryout is unlikely, and (e) cladding melting is unlikely. The conse- 
quences listed are of continuously decreasing likehood, hence pro- 
viding confidence that coolable geometry is not threatened by 


NUCLEAR REACTOR TECHNOLOGY 2409 


limited boiling in the radial blanket. This analysis was performed for 
a conventional LMFBR core arrangement. 


23186 SAS3D analysis of unprotected loss-of-flow transients for 
1200-MW<electric) liquid-metal fast breeder reactor homogeneous and 
heterogeneous core designs. Shih, T.A.; Temme, M.I. (General Elec- 
tric Co., Sunnyvale, CA). Nucl. Technol.; 41: No. 3, 312-322(Dec 
1978). 

A safety comparison was made for two 1200-MWé¢(electric) 
liquid-metal fast breeder reactor cores with homogeneous and het- 
erogeneous fuel arrangements, respectively. The two cores were 
conceptually designed to be identical except for those parameters 
affected by different fuel arrangements. The comparison was limited 
to the issue of initiating phase energetics in the hypothetical core 
disruptive accident. Both cores were assumed to be at end-of- 
equilibrium cycle and subject to unprotected loss-of-flow transients. 
The SAS3D code was used for analy ses with four sets of phenomen- 
ological assumptions at different degrees of conservatism. Results of 
the four corresponding cases showed that the heterogeneous core 
consistently behaved more mildly than the homogeneous core due to 
its relatively much lower effective sodium voiding reactivity worth. 


23187 Response of oxide fuel to simulated thermal transients. 
Bandyopadhyay, G. (Argonne National Lab., IL). Nucl. Technol.; 
41: No. 3, 349-358(Dec 1978). 

Direct electrical heating (DEH) experiments have been ana- 
lyzed to study the fuel and fission gas response to simulated thermal 
transient conditions in unirradiated UO: and irradiated mixed-oxide 
fuels. The results indicate that both fission gas and fuel melting 
strongly influence the fuel response behavior during transients. The 
information obtained from the DEH tests has been used to draw a 
preliminary fuel response diagram that contributes to an understand- 
ing of such macroscopic fuel behavior as gross fuel swelling and fuel 
failure as functions of the transient time and heating rate. A compari- 
son of these test results and the trend depicted by the fuel response 
diagram with results obtained from experiments performed in the 
transient reactor test treat facility indicates that certain aspects of 
fuel behavior during transients can be reasonably simulated by the 
DEH technique. 


23188 Application of reactivity weighting to rod ejection accident 
analysis in a pressurized water reactor. Bian, S. (Babcock and Wilcox 
Co., Lynchburg, VA). Nucl. Technol.; 41: No. 3, 401-407(Dec 1978). 

A rod ejection accident introduces a large positive reactivity 
insertion in a core, causing a large power excursion. The point 
kinetics method is usually used to analyze this type of accident. The 
reactivity changes due to Doppler effect are usually obtained by 
static neutronics calculations with nominal (pre-ejection) core flux 
shapes for different fuel temperatures. The effect of locally peaked 
shapes due to the rod ejection is not included in the Doppler 
reactivity calculation. The resultant Doppler reactivity feedback is 
considerably understimated, while the magnitude of the power ex- 
cursion is overestimated. A simplified method that incorporates the 
local flux peaking effect on the Doppler feedback in a point kinetics 
code has been developed. The results based on this weighted Dopp- 
ler feedback compare favorably with a three-dimensional kinetics 
analysis. 


23189 Denatured fuel cycles for international safeguards. Pig- 
ford, T.H.; Yang, C.S.; Maeda, M. (Univ. of California, Berkeley). 
Nucl. Technol.; 41: No. 1, 46-59(Nov 1978). 

Fuel cycles are examined that utilize dispersed national reac- 
tors fueled with uranium denatured by diluting the fissile uranium 
with *°*U. Discharged fuel is to be stored or is to be reprocessed in 
an international center, where the recovered plutonium is to be 
consumed in a plutonium-burner reactor. Material quantities are 
calculated for national pressurized water reactors (PWRs) or heavy 
water reactors (HWRs) exchanging fissile material with international 
PWRs or liquid-metal fast breeder reactors. The national reactors 
are fueled with low-enrichment uranium or with denatured uranium 
and thorium. The plutonium-burner reactors are fueled with plutoni- 
um and natural uranium or plutonium and thorium. The greater ratio 
of power of national reactors to the power of the plutonium-burning 
reactors occurs for national HWRs fueled with uranium and thorium 
and for international reactors fueled with plutonium and thorium. 
The vulnerability of denatured uranium to further enrichment and 
the complexity of reprocessing, refabrication, and enrichment o 
ations at the international center are analyzed. PWRs and high- 
temperature gas-cooled reactors fueled with denatured uranium and 
operating without fuel reprocessing are also considered. 


23190 Reliability, reliability with repair, and availability of four 
identical element multiplex systems. Guild, R.D. (Pennsylvania State 
Univ., University Park); Tourigny, E.G. Nucl. Technol.; 41: No. 1, 
97-108(Nov 1978). 

Reliability, reliability with repair, and availability concepts 
for specific configurations of four identical element systems, includ- 
ing series, parallel, and multiplex systems, are developed using a 
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continuous time Markov process. As the number of systems compo- 
nents increases, the Markov approach leads to complex sets of 
differential equations that require computer solution. The multiplex 
system availability, reliability with repair, and reliability are superior 
to that of both the parallel and series systems. Multiplexing offers the 
opportunity for reliability improvement in the design of nuclear 
safety systems. 


23191 (BNWL-tr—348) Emission of fission products by a fuel 
rod having a high-conductance leak in the top part and subjected to 
power cycling: CYFON 2 experiment. Harrer, A.; Kurka, G.; Chene- 
bault, P.; Lasne, G.; Vivier, M. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Metallurgie). Sep 1978. Translation 
of DMG—19/78. 56p. Dep. NTIS, MF A0Ol1. 

Portions of document are illegible. 

In the CYFON 2 test, a fuel rod having a high-conductance 
leak near the upper plug was irradiated in a thermosiphon boiler 
device installed in Siloe. The irradiation conditions simulated a load- 
following. The power of the fuel rod varied between the 400 W/cm 
level and the 120 W/cm level. Three ramps of power raising and 
lowering were compared: 1-2, 3, and 5% per minute. Strong bursts 
of activity are triggered by the power raising transients. Some bursts 
of lesser magnitude, containing no iodine isotopes, are observed 
during power lowering transients. The value associated with the 
ramp has no appreciable influence on the emission or activity levels. 
The abundant emissions of fission products during power raising are 
interpreted by the probable existence of an interface of liquid water 
between the cladding and fuel under the test conditions at powers 
below 150 W/cm. 


23192 Primary pipe rupture accident analysis for the Clinch 
River Breeder Reactor. Albright, D.C.; Bari, R.A. (Brookhaven 
— Lab., Upton, NY). Nucl. Technol.; 39: No. 3, 225-257(Aug 
1978). 

Analyses of primary pipe rupture accidents in the Clinch 
River Breeder Reactor were carried out with Brookhaven National 
Laboratory-modified versions of the DEMO code. The thermal 
transient responses of the core and radial blanket were calculated for 
a large number of initial conditions and plant configurations. These 
include studies of variations of pipe break size and operating power. 
Pipe ruptures commencing from two-loop initial operating condi- 
tions are presented. The sensitivity of the thermal response to 
variations in particular parameters within the estimated ranges of 
their uncertainties has been studied. Conditions under which sodium 
boiling in the core occurs are delineated. 


23193 Use of nuclear systematics to estimate gamma spectra. 
Holter, G.D.; Binney, S.E. (Oregon State Univ., Corvallis, OR). 
Nucl. Technol,; 39: No. 3, 266-274(Aug 1978). 

Empirical data concerning fission product gamma spectra 
after reactor shutdown were examined. Data were ample for times 
long after shutdown and for long irradiation times, when long-lived 
nuclides predominate. However, the earlier times, which are critical 
to the function of the emergency core cooling system (ECCS), are 
ultimately more important. A simplified method of estimating 
gamma spectra was used, which involved sorting nuclides with 
known gamma spectra into “boxes” on the basis of simple nuclear 
systematics. A normalized spectrum for each nuclide was created 
from the relative intensity of each gamma energy. Nuclides were 
sorted by oddness or evenness of the neutron or proton number, 
distance from magic numbers, and distance from beta stability. In all 
sortings, the standard deviations of energy groups were quite large, 
mainly due to the fact that gamma spectra of most nuclides have a 
few strong lines not a series of many weak lines. Composite spectra 
were formulated from the individually sorted spectra by weighting 
the average relative intensities. An optimal combination of weights 
was derived from the composite spectra; this combination was 
relatively independent of the number of energy groups used and the 
size of the magic number “bandwidth.” The optimal width for odd- 
evenness was usually about twice that for distance from magic 
number, while the weight for distance from beta stability was 
negligible. Final spectra representative of a specific reactor model 
were obtained by applying composite spectra to those fission prod- 
ucts that contribute significant gamma activity after shutdown. For a 
fixed time after shutdown, final spectra for long irradiation times 
were smoother than for short irradiation times. The most notable 
feature was a decisive shift toward softer, but less smooth, spectra as 
time after shutdown increased. This shift is fortunate for decay heat 
removal purposes, since harder spectra are present before the ECCS 
comes into service. 


23194 (NUREG-tr—0028) Theoretical investigation of pressure 
pulse development during steam condensation in the pressure reducing 
system of boiling water reactors: computer program KONDAS., Class, 
G. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung). Jul 1978. Translation of KFK— 
2487. 115p. Nuclear Regulatory Commission, Washington, DC. 
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During condensation of steam in the BWR pressure suppres- 
sion system, pressure pulsations are generated. Model approaches are 
established and discussed which permit a theoretical description of 
the principal processes. It appears that some of the basic phenomena 
have still to be treated by relatively coarse assumptions and simplifi- 
cations. This holds in particular for the behavior of liquid surface 
and of steam bubbles, and the heat and mass transfer on free surface 
of fluids. In the recently established KONDAS computer program 
correction parameters are used for uncertain assumptions. It is 
shown how the computer program could be adapted and verified. 
The dependencies of the pressure pulsations on various influences 
are indicated. Finally, statements are made relating to the synchroni- 
zation behavior of the multi-pipe system. Global synchronization of 
the process condensation in the vent pipes will occur. The occur- 
rence of high pressure pulses will be prevented, because processes in 
the water phase lead to scattering of the individual pressure phenom- 
ena over so-called “time windows” of up to 300 ms duration. 


23195 Is solar power more dangerous than nuclear. Inhaber, H. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). New 
Sci.; 78: No. 1103, 444-446(18 May 1978). 

The system of risk accounting whereby all sources of risk are 
evaluated in terms of the deaths, injuries or diseases they cause, is 
applied to the field of energy sources. The surprising results indicate 
that most non-conventional sources (ocean thermal, solar, methanol 
and wind) fare rather badly in comparison with nuclear, oil and coal 
sources. The risks are divided into those incurred by those occupa- 
tionally employed in each energy system and those incurred by the 
public. The reasons for the unexpected results are discussed. In the 
case of nuclear power the method of risk analysis was more stringent 
than for the other energy systems because of the amount of contro- 
versy surrounding the subject. 


23196 Flooding and flow reversal of two-phase annular flow. 
Asahi, Y. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Nucl. Eng. Des.; 47: No. 2, 251- 
256(May 1978). 

The flooding and flow reversal conditions of two-phase annu- 
lar flow are mathematically defined in terms of a characteristic 
function representing a force balance. Sufficiently below the flood- 
ing point in counter-current flow, the interface is smooth and the 
characteristic equation reduces to the Nusselt relationship. Just 
below flooding point and above the flow reversal point in cocurrent 
flow, the interface is ‘wavy’, so that the interfacial shear effect plays 
an important role. The theoretical analysis is compared with experi- 
mental results by others. It is suggested that the various length 
effects which have been experimentally observed may be accounted 
for by the spatial variation of the droplet entrainment. 


23197 Reversal of laminar flow in a circular pipe. Chambre, P.L.; 
Schrock, V.E. (California Univ., Berkeley (USA)); Gopalakrishnan, 
A. (Electric Power Research Inst., Palo Alto, Calif. (USA)). Nucl. 
Eng. Des.; 47: No. 2, 239-250(May 1978). 

In the analysis of the loss of coolant accident (LOCA) in 
water reactors, the frictional resistance is treated in a one-dimension- 
al sense using the quasi-steady state approximation for evaluation of 
the friction factor. The calculation has predicted one or more flow 
reversals. The present paper examines the limits of validity of the 
quasi-steady approximation by comparing with a new exact solution 
assuming no flow separation. Radial velocity distributions, mean 
flowrate and friction coefficients are compared for the specific case 
of a ramp change in pressure gradient including the limiting step. 
For low ramp rates with transient laminar flow in circular pipes the 
quasi-steady approximation is found valid; for high ramp rates the 
time to zero bulk flow is underestimated by 22.2%. 


23198 Significance of seismic response spectrum normalization in 
nuclear power plant design. Dalal, J.S.; Perumalswami, P.R. (United 
Engineers and Constructors, Inc., Philadelphia, Pa. (USA)). Nucl. 
Eng. Des.; 47: No. 1, 145-156(May 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Peak ground acceleration has been used most commonly to 
normalize seismic response spectra. Apparently, there is a general 
consensus that this is not the best parameter for spectrum normaliza- 
tion. Several other parameters have been proposed, such as, peak 
acceleration-velocity displacement triad, peak velocity and spectrum 
intensity. This paper presents statistical studies of response spectra 
from a number of recorded earthquake motions normalized by 
several different parameters. The parameters used are peak accelera- 
tion, peak velocity, spectrum intensity, spectrum ordinate, etc. Spec- 
trum shapes are generated corresponding to 84 percentile probability 
level for different normalization parameters. These shapes are com- 
pared with the other standard spectrum shapes used in the nuclear 
power plant design to investigate significance of different normaliza- 
tion techniques. 
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23199 Assessment of fuel freezing and drainage phenomena in a 
reactor shield plug following a core disruptive accident. El-Genk, M.; 
Cronenberg, A.W. (New Mexico Univ., Albuquerque (USA). Dept. 
of Nuclear Engineering). Nucl. Eng. Des.; 47: No. 2, 195-225(May 
1978). 


An important problem related to the assessment of the recriti- 
cality potential for an LMFBR following a core disruptive accident 
is an understanding of the freezing phenomena of molten fuel on a 
cold structure which may prevent fuel dispersal and sunsequent 
shutdown. Transient analytical freezing and drainage calculations 
have been applied to molten UO: travel through the rather cold 
lower shield plug of the Clinch River Breeder Reactor (CRBR). The 
successive approximation technique is used to obtain a solution of 
the non-linear freezing problem, where such effects as heat genera- 
tion, viscous heat dissipation, temperature dependent thermophysical 
properties and a convective boundary condition at the solidification 
front have been incorporated into the present analytical formulation. 
Results indicate that previous steady-state analyses overestimated the 
rate of frozen layer build-up by about a factor of two. However, of 
primary importance is the driving force for drainage and the diame- 
ter of the shield plug flow channel. 


23200 Study of the sensitivity of LOCA heat transfer analysis for 
a water-cooled reactor system. Green, W.J.; Lawther, K.R. (Austra- 
lian Atomic Energy Commission, Sutherland, NSW, Australia). 
Nucl. Eng. Des.; 47: No. 1, 87-99(May 1978). 

Results are given of computer calculations, using the reactor 
thermal analysis code THETA1-B, to determine the significance and 
relative importance of various heat transfer regimes in predicting 
maximum fuel cladding temperature for the blowdown phase of a 
postulated loss-of-coolant accident (LOCA) in a presurized water 
reactor system. The factors considered include the choice of heat 
transfer correlation for a particular heat transfer regime, the method 
of delineating the boundaries between regimes, and core inlet cool- 
ant flow conditions. For a hot-leg rupture, the maximum surface 
temperature is sensitive to a number of factors, including choices of 
critical heat flux correlations, flow boiling transition heat transfer 
correlation, and in particular, stable film flow boiling correlation. 
However, for a LOCA resulting from a double-ended rupture of an 
inlet feeder, these factors have only marginal effects on maximum 
cladding temperature. In this case the importance of heat transfer to 
dry steam coolant at low net flow rate conditions is demonstrated, 
indicating a need for further information. 


23201 Impact load for tornado-generated missiles. Kar, A.K. 
(Consulting Engineer, 118-70 80th Road, Kew Gardens, New York, 
USA). Nucl. Eng. Des.; 47: No. 1, 107-114(May 1978). 

Nuclear power plant structures are designed to resist impact 
loads from tornado-generated missiles. The paper gives a method to 
determine the contact pressure at the interface of the missile and the 
target, and the velocity and deceleration time-histories of the missile. 
It also gives a method to obtain the design load due to impact by 
tornado-generated missiles. The calculated design load compares 
very well with the total support reaction from a full-scale dynamics 
test. The comparison between the predicted deceleration and the 
deceleration recorded in a test is excellent. The method of determin- 
ing the deceleration has also been used with very good results for 
earth-penetrating missiles. 


23202 Fire hazard in nuclear power plants. Kazarians, M.; Apos- 
tolakis, G. (California Univ., Los Angeles (USA). Dept. of Chemi- 
cal, Nuclear, and Thermal Engineering). Nucl. Eng. Des.; 47: No. 1, 
157-168(May 1978). 

This work is an investigation of fire as a potential threat to the 
safety of a nuclear power plant. A qualitative description of ignition 
mechanisms and factors affecting the growth of fire (detection 
mechanisms, extinguishing efforts, etc.) is presented and an estimate 
on the frequency of fires in nuclear power plants is given. Variations 
of the Browns Ferry fire incident are analyzed probabilistically and 
the results of different models are compared. Finally, the effect of 
using water to extinguish the fire on the probability of core damage 
is studied, based on the Brown Ferry actual sequence of events. 


23203 Modeling of slabs in seismic analysis of nuclear power 
plant buildings. Perumalswami, P.R.; Dalal, J.S. (United Engineers 
and Constructors, Inc., Philadelphia, Pa. (USA)). Nucl. Eng. Des.; 
47: No. 1, 135-143(May 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Safety related nuclear power plant buildings are commonly 
represented as lumped mass weightless elastic beam stick models to 
determine their dynamic behavior under seismic ground motions. 
Implicit in this analysis procedure is the assumption that the floor 
slabs are rigid. This paper critically evaluates the slab flexibilities in 
typical power plant buildings and presents a practical approach to 
include these in the seismic analysis. Vertical as well as horizontal 
earthquake components are considered. Results presented include 
amplified floor response spectra for equipment qualification and 
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design forces in floor slabs and the supporting walls. A satisfactory 
analysis procedure would consist of traditional stick model analysis 
to obtain overall seismic forces, force distribution by static analysis 
using suitable methods such as the finite element method and subsys- 
tem analysis to evaluate local amplification, if necessary. 


23204 Response of equipment to aircraft impact. Wolf, J.P.; 
Bucher, K.M.; Skrikerud, P.E. (Electro-Watt Engineering Services 
Ltd., Zurich (Switzerland)). Nucl. Eng. Des.; 47: No. 1, 169-193(May 
1978). 


From 4. International conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

After discussing the state of the art of the development of 
equivalent force-time relationships for aircraft impact, the results of 
the so-called Riera model and of a lumped-mass model are compared 
for rigid and deformable targets. The importance of adequate model- 
ling of structures to enable the calculation of 1.sponse spectra also in 
the high-frequency range is demonstrated using a typical reactor 
shield building and a reactor auxiliary building. For an adequate 
model, the influence of the aircraft-structure interaction, of the 
material nonlinearly, of the damping and of the mass on the response 
of equipment is examined. 


23205 Seismic response analysis of structural system subjected to 
multiple support excitation. Wu, R.W.; Hussain, F.A.; Liu, L.K. 
(General Electric Co., San Jose, Calif. (USA). Nuclear Energy 
Systems Div.). Nucl. Eng. Des.; 47: No. 2, 273-282(May 1978). 

In the seismic analysis of a multiply supported structural 
system subjected to nonuniform excitations at each support point, 
the single response spectrum, the time history, and the multiple 
response spectrum are the three commonly employed methods. In 
the present paper the three methods are developed, evaluated, and 
the limitations and advantages of each method assessed. A numerical 
example has been carried out for a typical piping system. Consider- 
ably smaller responses have been predicted by the time history 
method than that by the single response spectrum method. This is 
mainly due to the fact that the phase and amplitude relations 
between the support excitations are faithfully retained in the time 
history method. The multiple response spectrum prediction has been 
observed to compare favourably with the time history method 
prediction. Based on the present evaluation, the multiple response 
spectrum method is the most efficient method for seismic response 
analysis of structural systems subjected to multiple support excita- 
tion. 


23206 Application of mechanical snubbers for seismic restraint. 
Glauser, J. (Pacific Scientific Co. Anaheim, Calif. (USA)). Nucl. 
Eng. Int.; 23: No. 271, 56-S7(May 1978). 

Mechanical snubbers for seismic restraint in piping systems 
are uniquely suited to operate compatibly with the environ-ment and 
operating and maintenance modes of today’s nuclear power stations. 
To optimize their application, designers should take fully into ac- 
count the various tasks they perform and select snubber sizes and 
ratings consistent with each of these tasks. 


23207 National arrangements for incidents involving radioactivity 
(NAIR) - second report. Wray, E.T. (National Radiological Protec- 
tion Board, Harwell (UK)). Radiol. Prot. Bull.; No. 23, 10-12(Apr 
1978). 


There are now 88 UK organizations involved in NAIR, and 
the training of participants has been virtually completed; courses 
continue to be arranged for Police and Fire Service. There were $2 
incidents between August 1975 and December 1977, but most of 
these were found to be of trivial radiological significance. Incidents 
at Heathrow Airport no longer come under the provisions of NAIR. 
The arrangements have been shown to work well; the distribution 
and accessibility of participating organizations is of advantage. 


23208 Nuclear power and the public good. Tombs, F. (Electricity 
Council, London (UK)). Nucl. Energy; 17: No. 2, 89-94(Apr 1978). 

From British Nuclear Energy Society meeting; London, UK 
(8 Dec 1977). 

In defence of nuclear power the apprehensions of society are 
examined and compared with attitudes in other activities. The poten- 
tial contribution of nuclear energy to mankind is discussed and its 
associated problems are put into perspective. 


23209 Windscale inquiry and its impact on the national nuclear 
programme. Bolter, H.E. (British Nuclear Fuels Ltd., Windscale). J. 
Inst. Nucl. Eng.; 19: No. 2, 48-51(Mar-Apr 1978). 

This lecture by the Director of Information Services, British 
Nuclear Fuels Ltd., endeavours to convey something of the flavour 
of the recent Windscale Inquiry that lasted for 100 days and the 
results of which encompassed about four million words. It is stated 
that in at least the short term nuclear power in this country will only 
expand at a rate that is acceptable to the general public, largely as 
influenced by members of parliament and the media, including the 
press. It probably will not expand at a rate acceptable to scientists or 
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deemed necessary by them. The pressure that led to the inquiry will 
not lessen because the inquiry is over; if anything it will increase. 
Nevertheless, eventually the nuclear power industry must win and 
the public will be forced to learn to live with it since the alternative, 
a society short of energy, is intolerable. Unless the industry has a 
reasonably consistent work load and a reasonably consistent demand 
for its products it will become moribund. Comparisons are made 
with the history of the coal industry. It is believed that one of the 
main lessons to be learnt form the Windscale Inquiry is that the 
Nuclear Power Industry's immediate future lies largely in its own 
hands. An outline is included of the past and probable future work of 
British Nuclear Fuels Ltd. with emphasis on the reprocessing of 
irradiated oxide fuel. 


23210 Analysis of fission product release from HTGR core 
during transient temperature excursion. Saito, T.; Yamatoya, N.; 
Onuma, M. (Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 
(Japan)). Ishikawajima-Harima Giho; 18: No. 1, 20-28(Jan 1978). (In 
Japanese). 

The computer program “FRANC” was developed to calcu- 
late the release activity of fission products from a high-temperature 
gas cooled reactor (HTGR) core during transient temperature excur- 
sions such as a hypothetical loss of forced circulation combined with 
design basis depressurization. The program utilizes a segmented 
cylindrical core spatial model with the associated values of the prior 
fuel irradiation history and temperature conditions. The fission prod- 
uct transport and decay chain behavior is expressed by a set of 
differential equations. This set of equations describes the entire core 
inventory of fission products by means of calculated parameters 
based on the detailed spatial core conditions. The program deter- 
mines the time-dependent amounts of fission product nuclides escap- 
ing from the core into the coolant. Coded in Continuous System 
Simulation Language (CSSL) with double precision, FRANC 
showed appropriate results for both short- and long-lived fission 
product nuclides. The sample calculation conducted by applying the 

rogram to a large HTGR indicated that it would take about one 
on for noble gases and volatile nuclides to be released to the 
coolant, and several hours for metalic nuclides. 


23211 Probabilistic calculations of radioactive material release 
distributions using the GO methodology. Wood, D.E. (Kaman Sci- 
ences Corp., Colorado Springs, CO). Trans. Am. Nucl. Soc.; 30: 354- 
355(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23212 Dominant accident sequences for an ice condenser PWR 
plant. Asselin, S.V. (Sandia Lab., Albuquerque, NM); Carlson, D.D.; 
Cramond, W.R.; Hickman, J.W.; Fedele, M.A.; Taylor, M.A. Trans. 
Am. Nucl. Soc.; 30: 355-356(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23213 Releases of radioactivity reported in the LER file (1971— 
1977). Dickey, J.M. (Brookhaven National Lab., Upton, NY). Trans. 
Am. Nucl. Soc.; 30: 356-357(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23214 RADCAS-a computer-based B and W reliability /availabil- 
ity program. Paulson, A.E.; Mason, R.C.; Kelly, W.M.; Adams, W.E. 
(Babcock and Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 
30: 357-359(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23215 BIT-FRANTIC: a convenient and simple code package for 
fault tree analysis and unavailability calculations. Karimi, R.; Wolf, 
L. (Massachusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 
30: 359-360(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23216 Location-dependent common-cause analysis with an appli- 
cation to fires. Leaver, D.; vonHerrmann, J.; Olmos, J.; Boardman, 
R. (Science Applications, Inc., Palo Alto, CA). Trans. Am. Nucl. 
Soc.; 30: 360-362(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23217 Automatic reduction of complex faut trees by PL-MODT. 
Modarres, M.; Wolf, L. (Massachusetts Inst. of Tech., Cambridge). 
Trans. Am. Nucl. Soc.; 30: 362-363(1978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23218 Large-scale steam explosions. Buxton, L.D.; Benedick, 
W.B. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 30: 
364-365(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23219 Steam explosions with molten iron oxides. Nelson, L.S.; 
Buxton, L.D.; Planner, H.M. (Sandia Labs., Albuquerque, NM). 
Trans. Am. Nucl. Soc.; 30: 356-366(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23220 On the mechanism for hydrodynamic fragmentation. 
Kazimi, M.S.; Autruffe, M.I. (Massachusetts Inst. of Tech., Cam- 
bridge). Trans. Am. Nucl. Soc.; 30: 366-367(1978). (CONF-7811109— 
). 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23221 Assessment of the effects of blowdown-phase separation 
mechanics on containment pressure response to a LOCA. Vieira, A.T. 
(Bechtel National, Inc., San Francisco, CA); Almenas, K.; Ashton, 
D.H. Trans. Am. Nucl. Soc.; 30: 369-370(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23222 Creation and persistence of mist-laden post-LOCA con- 
tainment atmospheres. Almenas, K.; Marchello, J. (Univ. of Mary- 
land, College Park). Trans. Am. Nucl. Soc.; 30: 370-371(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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(Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 30: 
377-378(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23228 ECCS accumulator performance in scaled PWR experi- 
ments. Berta, V.T.; Reeder, D.L. (EG and G Idaho, Idaho Falls). 
Trans. Am. Nucl. Soc.; 30: 378-379(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23229 Two-phase level swell calculation using the drift flux corre- 
lation. Sun, B.K.; Earles, D.R. (Combustion Engineering, Inc., 
be rs CT). Trans. Am. Nucl. Soc.; 30: 379-380(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





MAY 15, 1979 


23230 Flooding phenomena with condensation. Fan, C.K.; 
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with volumetric heating. Cho, D.H. (Argonne National Lab., IL); 
Chan, S.H.; Hauser, G.M. Trans. Am. Nucl. Soc.; 30: 473-474(1978). 
(CONF- 7811 109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23292 Time-resolved penetration measurements of liquid sodium 
into limestone concrete. Smaardyk, J.E.; Sutherland, H.J.; Kent, L.A. 
(Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 30: 474- 
476(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23293 LMFBR containment performance studies with a simple 
computer code. Booth, D.L. (Nuclear Installations Inspectorate, 
London, England). Trans. Am. Nucl. Soc.; 30: 476-477(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23294 Gravitational collision efficiency of LMFBR aerosols with 
size-dependent density. Pertmer, G.A.; Loyalka, S.K. (Univ. of Mis- 
souri, Columbia). Trans. Am. Nucl. Soc.; 30: 477-478(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23295 New scheme for solving the COBRA energy equations 
during natural-circulation conditions. Masterson, R. E: Wh Wheeler, C.L. 
(Battelle Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 
30: 204-205(1978). (CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23296 Implicit compact difference method for solving linearized 
fuel sweepout equations. Hofmann, J.R. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 30: 205-206(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23297 Method of characteristics in a 3-D cylindrical coordinate 
system. Takeuchi, K. (Westinghouse Electric Corp., Pittsburgh, PA). 
Trans. Am. Nucl. Soc.; 30: 209-210(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23298 One-dimensional network for multidimensional pressure 
wave propagation with hydrostructural interactions. Takeuchi, K. 
(Westinghouse Electric Corp., Pittsburgh, PA). Trans. Am. Nucl. 
Soc.; 30: 210-212(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23299 Verification of the RETRAN computer code with meas- 
ured reactor coolant pump coastdown data. Poteralski, D.C. (Florida 
Power and Light Co., Miami). Trans. Am. Nucl. Soc.; 30: 227(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23300 Reactor vessel design-basis-accident pressure-pulse predic- 
tion using SPIRT code. Hanson, G.H.; Merrill, B.J.; Atkinson, S.A.; 
Siefken, L.J. (EG and G Idaho, Inc., Idaho Falls). Trans. Am. Nucl. 
Soc.; 30: 229-231(1978). (CONF-7811109—). 





2416 ENERGY RESEARCH ABSTRACTS 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


= Risk tree analysis in criticality control. Nertney, R.; Mor- 
fitt, J. (EG and G Idaho, Inc., Idaho Falls). Trans. Am. Nucl. Soc.; 
WO: "255-256(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


Three-dimensional numerical simulation for two-phase flow 
systems. Lee, W.H.; Shah, V.L.; Sha, W.T. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 30: 536-537(1978). S(CONF-781 1109). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23303 Experimental observations of intersubassembly heat trans- 
fer effects during natural circulation. Gillette, J.L.; Tokar, J.V.; 
Singer, R.M. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
30: 537-538(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23304 Radiation dose rates during decommissioning. Buck, P. 
(Nuclear Energy Services, Inc., Danbury, CT). Trans. Am. Nucl. 
Soc.; 30: 607(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23305 Radiological protection problems associated with removal 
of biological shields. F etcng E.C.; Levesque, R.G. (ATCOR, Inc. 
Peekskill, NY). Trans. Am. Nucl. Soc.; 30. 607-608(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23306 Study on change of parameters of medium in an air-tight 
box on depressurization of a high-pressure circuit. Gordon, B.G.; 
Mal’tsev, B.K.; Bogdan, S.N. (Vsesoyuznyj Nauchno- 
Issledovatel'skij Teplotekhnicheskij Inst., Moscow (USSR)). Te- 
ploenergetika (Moscow); No. 2, 62-64(Feb 1977). (In Russian). 
Experimental data have been obtained of a change in the 
a cama of the medium in a hermetic compartment in case of 
leakage of a cooland into it from the reactor. The parameters of the 
medium changed within the following range: initial pressure and 
temperature of the coolant 5.1-20.3MPa, 200-335 deg C, initial 
underheating of the coolant to saturation 0-80 deg C, collant con- 
sumption 1-6 kg/sec. Maximum pressure and temperature of steam- 
and-vapor mixture in the compartment achieved in experiments were 
0.4MPa and 130 deg C. The computation methods described earlier 
have been tested on experimental material and may be used for the 
calculation of processes occurring in hermetic compartment. 


23307 Nuclear power plant malfunction diagnostics by noise anal- 
ysis. Kemeny, L.G. (Univ. of New South Wales, Kensington, Aus- 
tralia). pp 1677-1683 of Proceedings of the digital equipment com- 
puter users society. Maynard, MA; Digital Equipment Corp. (1977). 

From Digital yo Computer Users Society confer- 
ence; Townsville, Quensland, Australia (29 Aug 1977). 

A theoretical and system conceptual model is outlined for the 
diagnoses and malfunction detection of an operating nuclear power 
plant. Real time, on-line computer based decisions relating to reactor 
control and safety are made on the basis of the analysis of fluctuating 
signals arising from the following noise sources in the core of the 
nuclear power plant: (1) Neutron and gamma photon population 
density, (2) Coolant temperature, (3) Coolant flow rate boiling crisis 
and void fraction, (4) Mechanical vibrations associated with pumps, 
reactor structure and fuel assemblies. Details are given of some of 
the simulated experimental measurements in a research reactor used 
to confirm the theory. The computer based algorithms for statistical 
analysis, optimal filtering and decision making are discussed. The 
data acquisition system is described. | ref. 


23308 Reactor container. Kagawa, T.; Yanai, R. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-135,990/A/. 8 May 1976. 3p. (In Japanese). 

A reactor container which is free from water shock action or 
condensing vibrations and cannot be readily broken by a missile 
from a pump impeller, pipe whipping, steam jet reaction, etc., and 
which also quickly condenses issuing steam and possesses a large 
vibration-proof strength is described. A high pressure containment 
vessel accommodating a pressure container includes a plurality of 
pressurized water tanks arranged along its inner periphery, and a 
pneumatic valve is provided in a lower portion of each of these 
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ressurized water tanks. If an accident occurs, vapor is caused to 
issue from the pressure container into the vessel. When a certain 
value is reached, the pneumatic valves are opened, whereby the gas 
within the pressurized water tanks causes pressurized water to flow 
through the pipe and be ejected from spray nozzles to cause conden- 
sation of water within the vessel. Further, water of a pool within the 
container is circulated to allow heat release to the outside. 


23309 (RISLEY-Trans—3121) Ship building research work re- 
lating to the safety of nuclear powered merchant ships. Woisin, G. 
Translated from Jahrb. Schiffbautech. Ges.; 65: 225-267(1971). 75p. 
British Library Lending Division, Boston Spa, England. 

The article deals with safety research as applied to protection 
of ship propulsion reactors from the effects of collisions. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 22680 


MAGNETIC 


23310 (LA-UR—78-2435) 30-MJ superconducting magnetic 
energy storage (SMES) unit for stabilizing an electric transmission 
system. Rogers, J.D.; Boenig, H.J.; Bronson, J.C.; Colyer, D.B.; 
Hassenzahl, W.V.; Turner, R.D.; Schermer, R.I. (Los Alamos Scien- 
tific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. Sp. 
(CONF-780952—26). Dep. NTIS, PC A02/MF AO1. 
From a superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1 
Electric power systems that have major loads and generation 

centers separated by large distances may experience low-frequency 

wer oscillations. This type of oscillation has occurred on the 

acific ac intertie that connects southern California and the Pacific 
Northwest. A separate, almost parallel, dc-transmission line also 
connects these areas. The Bonneville Power Administration, which 
operates this transmission system, has overcome the instability by 
controlling the power transmitted on the dc-transmission line. A 30- 
MJ (8.4-kWh) superconducting magnetic energy storage unit with a 
10-MW converter could also provide damping for this instability. 
The conceptual design of the 30-MJ coil and the cryogenic and 
electrical components of the system are described. The system is to 
operate at a maximum current of 5 kA and will modulate the ac 
Intertie at 0.35 Hz. Discharge will be controlled to retain a minimum 
stored energy of 20 MJ to limit cyclic strains in the coil and ac losses 
in the conductor. The conductor will be made of multistrand-copper 
and copper-matrix, multifilament NbTi superconducting wires on a 
stainless steel mandrel. 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 22602, 23337 


23311 (CONF-781046—2) Evaluation of the use of reciprocating 
engines in compressed air energy storage plants. Kartsounes, G.T.; 
Daley, J.G. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

The application of reciprocating engines to compressed air 
energy storage (CAES) plants is presented. The expected advantages 
compared to plants using turbines and compressors are reduced 
reservoir size and cost, reduced compression energy, and increased 
overall plant efficiency. The performance of possible engine and 
plant configurations is presented. One configuration uses a revers- 
ible, reciprocating expander/compressor engine. Power generation 
results from engine operation as an internal-combustion expander; 
compression is accomplished using the same engine operating as a 
reciprocating compressor. Another possible configuration results 
when an internal-combustion engine is used as a high-pressure ex- 
pander and a gas turbine is used as a low-pressure expander. Com- 
pression is accomplished using either separate turbocompressors or 
operating the high-pressure expander as a reversible-reciprocating 
compressor in series with a low-pressure turbocompressor. Capital 
and operating costs of plants using reciprocating engines are estimat- 
ed and compared with that of turbine-based CAES plant designs. It 
is shown that using reciprocating engines can reduce capital and 
operating costs by about 11 and 8%, respectively, compared to a 
plant using available turbomachinery. 


23312 (CONF-781046—5) Design optimization of aquifer reser- 
voir-based compressed air energy storage systems. Ahrens, F.W. 
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(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 12p. Dep. NTIS, PC A02/MF AOl1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

The application of a general Compressed Air Energy Storage 
(CAES) power system design optimization methodology to the class 
of CAES plants having aquifer air storage reservoirs is discussed. 
The resulting procedure incorporates performance and economic 
models for the aquifer reservoir, wells, piping, and air compression 
system. Its use allows identification of designs which minimize the 
subsystem power generation cost (mills/kWh), while satisfying con- 
straints related to the geology, equipment, and utility load curve. 
The design specification resulting from the optimization procedure 
includes: land area to be purchased, well depth, number of wells, 
well spacing, wellbore diameter, main pipeline diameter, required 
compressor system power and discharge pressure, and required 
compression time durations for each day of the week. A capital and 
operating cost summary for the optimum design is a final output of 
the procedure. The paper reviews the models and constraints incor- 
porated in the optimization procedure. Although the basic frame- 
work is well-developed, some refinements or additions to the model- 
ing may be necessary to improve the results; these possibilities are 
discussed. Results of case studies are included in order to illustrate 
the power and potential economic impact of the techniques de- 
scribed, to demonstrate some of the economic tradeoffs which occur 
in the optimal design of aquifer reservoir-based CAES systems, and 
to show the influence of certain cost parameters. 


23313 (CONF-781046—6) Evaluation of turbomachinery for 
compressed air energy storage plants. Kartsounes, G.T.; Kim, C.S. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. llp. Dep. NTIS, PC A02/MF AOl1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

A study of possible turbomachinery options for compressed 
air energy storage plants is presented. The plant is divided into four 
subsystems: a turbine system, compressor system, motor/generator, 
and an underground air storage reservoir. The turbine system com- 
prises a high-pressure turbine and combustor, a low-pressure turbine 
and combustor, and a recuperator. The compressor system com- 
prises a low-pressure compressor, booster compressor, intercoolers, 
and an aftercooler. A water-compensated mined cavern constitutes 
the underground air-storage reservoir. Plant performance is present- 
ed in terms of five parameters: specific air flow rate, specific heat 
rate, specific storage volume, specific compression rate, and overall 
plant efficiency. The capital and operating costs of the plant as a 
function of the turbomachinery options are presented. Design varia- 
bles of the turbomachinery are the reservoir pressure and inlet gas 
temperatures to the turbines. 


23314 (CONF-781202—27) Performance of a hydraulic air com- 
pressor for use in compressed air energy storage power systems. 
Berghmans, J.A.; Ahrens, F.W. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF 
AOl. 


From ASME meeting; San Francisco, CA, USA (10 Dec 
). 


1978 

A fluid mechanical analysis of a hydraulic air compression 
system for Compressed Air Energy Storage (CAES) application is 
presented. With this compression concept, air is charged into an 
underground reservoir, for later use in power generation, by entrain- 
ing bubbles into a downward flow of water from a surface reservoir. 
Upon releasing the air in the underground reservoir, the water is 
pumped back to the surface. The analytical model delineated is used 
to predict the hydraulic compressor performance characteristics 
(pumping power, pump head, compression efficiency) as a function 
of water flow rate and system geometrical parameters. The results 
indicate that, although large water pumps are needed, efficiencies as 
high as 90% (relative to ideal isothermal compression) can be 
expected. This should result in lower compression power than for 
conventional compressor systems, while eliminating the need for the 
usual intercoolers and aftercooler. 


23315 (EPRI- EM—877) Geologic assessment of compressed air 
storage sites in Kansas. Final report. Berwig, D. (Black and Veatch 
Consulting Engineers, Kansas City, MO (USA)). Aug 1978. 68p. 
Dep. NTIS, PC A04/MF AOl1. 

The work that has been completed on the geologic assessment 
for siting of compressed air energy storage (CAES) in Kansas is 
described. The work consisted of four major tasks. First, in order to 
establish the size and operational parameters of viable reference 
plants, a detailed review was made of the power generation and 
transmission requirements of the Kansas Utility System; secondly, 
based on the design and operational requirements of the CAES 
reference plants, technical, economic, and environmental site selec- 
tion criteria and a site selection procedure were established to 
facilitate the selection of candidate sites; thirdly, based on these 
criteria, candidate sites were selected and evaluated using the eco- 
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nomic criteria developed; and, fourthly, a site development schedule 
and field investigation program were developed for an air reservoir 
located in salt. 


23316 (PNL—2871) Preliminary long-term stability criteria for 
compressed air energy storage caverns in salt domes. Thoms, R.L.; 
Martinez, J.D. (Louisiana State Univ., Baton Rouge (USA). Inst. for 
Environmental Studies). Aug 1978. Contract EY-76-C-06-1830. 90p. 
Dep. NTIS, PC A05/MF AO1. 

Air storage caverns, which are an essential and integral 
component of a CAES plant, should be designed and operated so as 
to perform satisfactorily over the intended life of the overall facility. 
It follows that the long-term “stability” of air storage caverns must 
be considered as a primary concern in projecting the satisfactory 
operation of CAES facilities. As used in the report, “stability” of a 
storage cavern implies the extent to which an acceptable amount of 
cavern storage volume can be utilized with routine maintenance for 
a specified time interval, e.g., 35 years. In this context, cavern 
stability is relative to both planned utilization and time interval of 
operation. The objective of the study was to review the existing 
literature and consult knowledgeable workers in the storage indus- 
try, and then report state-of-the-art findings relative to long-term 
stability of compressed air energy storage caverns in salt domes. 
Further, preliminary cavern stability criteria were to be presented in 
a form consistent with the amount of information available on 
cavern performance in salt domes. Another objective of the study 
was to outline a methodology for determining the long-term stability 
of site-specific CAES cavern systems in salt domes. 


23317 Pollution-free power generating and peak power load shavy- 
ing system. Jacoby, C.H. (to International Salt Co.). US Patent 
4,124,805. 7 Nov 1978. Filed date 24 Feb 1975. 4p. 

An improved electric power regeneration system featuring 
reduced environmental air and thermal pollution is disclosed. The 
system employs a method and means whereby during periods of low 
load demands upon a conventional type electric power generating 
plant, the excess power then available is employed (at low cost to 
the system) to pump low temperature ambient air (or any other 
suitably heat-absorbent gas) at relatively low pressure into a subter- 
ranean Cavity in a salt deposit which is in thermal communication via 
an interconnecting spire or dome of salt with a geological mother 
bed occurring at such depths below the earth's surface as to consti- 
tute a constant high heat source. The air/gas conduit system is 
intermittently closed, whereupon the heat intake from the earth's 
center causes significant storage of heat energy in the entrapped air/ 
gas and substantial increases of the pressures under which it is 
entrapped. When load requirements upon the generating plant are 
high, the meantime developed high pressure/temperature air/gas 
supply within the subterranean cavity is released to operate any 
suitably responsive turbine, or other engine driving electrical gener- 
ating equipment so as to contribute to supply of the higher power 
demand. 


23318 Packed beds for thermal energy storage in an 

compressed air energy storage system. Hamilton, N.I. (MIT/Lincoln 
Lab., Lexington, MA). pp 676-680 of Solar diversification. Vol. 2.1. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (i978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A preliminary design study of a 200-MWe packed bed ther- 
mal energy storage unit for operating in the range 1000°F to 1500°F 
is described. This storage unit is considered for use in both conven- 
tional and solar-augmented systems. Also included is a 100-MWe 
system, part of which is compressed air and thermal energy storage, 
and part of which is a separate solar source, that feeds directly into 
the turbine. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 23532 


23319 (CONF-781046—1) Underground pumped hydro storage: 
an overview. Tam, S.W.; Blomquist, C.A.; Kartsounes, G.T. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
13p. Dep. NTIS, PC A02/MF AOI. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

The status of Underground Pumped Hydro Storage (UPHS) 
for electric utility peaking and energy storage applications is re- 
viewed. The salient features of major recent studies are reviewed. 
Turbomachinery options and advances in high-head pump/turbines 
are discussed. The effect of head, capacity, turbomachinery unit size 
and type, and other performance variables on the cost of a UPHS 
plant are presented. Market potential, siting criteria, lower reservoir 
construction, and geological related issues are addressed. The envi- 
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ronmental impact of a UPHS plant is reduced from comparable 
facilities, and these issues and other safety concerns are presented. 
UPHS is an economically viable scheme for energy storage and 
peaking applications, where considerable savings in premium fuels 
are achievable by the replacement of combusion gas turbines. The 
technology for UPHS is available, but additional research and devel- 
opment is required for high-head turbomachinery, motor/generators, 
cavern geology, and system optimization. 


23320 Dinorwic pumped-storage station (Great Britain). Energ. 
Elettr.; 55: No. 3, 142-146(Mar 1978). (In Italian). 

The Dinorwic power station is under construction in North 
Wales, Great Britain, and is equipped with six 300 MW pump- 
turbines. The Dinorwic reliability and availability are investigated 
and a brief description of hydraulic works, machine hall and pump- 
turbines/generator-motors is given. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 21962, 23793, 23797, 24024 


23321 (FE—8890) Evaluation of a flywheel-powered shuttle car. 
Final technical report as of August 25, 1978. Boucheron, P.H.; Cain, 
D.E.; Rubenstein, A.S. (General Electric Co., Schenectady, NY 
(USA)). Aug 1978. Contract ET-77-C-01-8890. 335p. Dep. NTIS, 
PC A15/MF AOl. 

The objectives of this contract were to study and evaluate the 
practical application of flywheel-stored energy devices to shuttle 
cars in underground coal mining and to study and evaluate the most 
practical methods of charging, recovery, and transmitting flywheel 
energy so as to provide power for the n functions of a 
shuttle car. The general conclusions of the study indicate that the 
mine mission requirements can be fulfilled with a flywheel energy 
storage system which can be designed within the present state-of- 
the-art, that a flywheel system can yield sufficient economic benefits 
to warrant a mine demonstration, and that there is po of safety 
improvements due to elimination of the trailing cable presently used. 
In addition, the study indicates that specific operation problems 
associated with a flywheel-powered vehicle, like emergency move- 
ment of the vehicle and transmission of energy from the wayside to 
the vehicle, can be satisfactorily solved. Specific studies leading to 
the above conclusions have been conducted, and a baseline flywheel 
energy storage system recommended. 


23322 (SAND—78-7070) Lateral and tilt whirl modes of flexibly 
mounted flywheel systems. Bert, C.W.; Chen, T.L.C. (Oklahoma 
Univ., Norman (USA)). Oct 1978. Contract EY-76-C-04-0789. 36p. 
Dep. NTIS, PC A03/MF AO1. 

High performance, composite-material flywheel systems 
under current development for energy-storage purposes differ from 
turbine and compressor systems in that the flywheel rim is flexibly 
attached to the hub. Thus, for whirling with gyroscopic action, an 
axisymmetric flywheel system has four degrees of freedom, two 
associated with lateral translation and two with tilting. In the Sandia 
Livermore spin-test facility, the above system was driven by an air 
turbine which added two more degrees of freedom. An analysis of 
such a system is presented and applied to two versions of a specific 
design presently being developed. 


23323 (SAND—78-7073) Whirling response and stability of 
flexibly mounted, ring-type flywheel systems. Chen, T.L.C.; Bert, 
C.W. (Oklahoma Univ., Norman (USA). School of Aerospace, Me- 
chanical and Nuclear Engineering). Nov 1978. Contract EY-76-C- 
04-0789. 122p. Dep. NTIS, PC A06/MF AOI. 

The scarcity and oe cost of petroleum have motivated 
international interest in developing hybrid automobiles using fly- 
wheels for mechanical energy storage. Rim-type composite-material 
flywheels are promising designs for such developments. These fly- 
wheels significantly differ from turbine/compressor systems in two 
respects. First, the flywheel rim attachment to its hub is very 
flexible, for both translation and tilting. Secondly, these flexibilities 
depend upon rotational speed through centrifugal stiffening. Free 
whirling, stability, and forced whirling are examined for these fly- 
wheel systems. The numerical results are most directly applicable to 
the Sandia single-rim systems currently under development. Howev- 
er, the analyses can be extended to other flywheel designs within the 
broad category of the rim type. In the free-whirling analysis, predict- 
ed critical speeds are encountered in the design operating speed 
range. Practical ways to increase such critical speeds are suggested. 
Effects of material internal damping on the stability of the system are 
incorporated through adopting complex moduli in the formulation. 
It is found that the adverse effect of internal damping on the onset of 
instability can be overcome by providing an adequate external 
damper up to a considerably high speed. Forced whirling excited by 
unbalance and initial tilt of rim element is studied. Minimum external 
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damping is determined such that the maximum response does not 
exceed a permissible value. 


23324 (SAND—78-7075) Outgassing tests of fiber-epoxy com- 
posite materials. Poehlmann, H.C. (Ball Bros. Research Corp., Boul- 
der, CO (USA). Aerospace Systems Div.). Feb 1979. Contract EY- 
76-C-04-0789. 48p. Dep. NTIS, PC A03/MF AO1. 

Twelve throughput-type outgassing tests have been per- 
formed on samples of six different fiber-epoxy composite materials 
that are of prospective use in energy-storage flywheels. One set of 
tests was run with the material samples at room ambient tempera- 
tures (about 30°C) while the other set was run with the samples at 
66°C (150.8°F). The test equipment used and the test results are 
discussed. 


23325 (UCRL—81724) Materials program for fiber composite 
flywheels. Rinde, J.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 10 Oct 1978. Contract W-7405-ENG-48. 
13p. (CONF-781046—9). Dep. NTIS, PC A02/MF AOl1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

The fiber composite materials program for flywheels is divid- 
ed into the following areas: matrix resins, static engineering proper- 
ties, stress rupture (lifetime tests at constant load), and dynamic 
fatigue. During the past year, a rubberized epoxy resin that offers 
improved fracture toughness and suitable performance at moderately 
elevated temperatures (up to 70°C) was characterized. Six epoxy 
resins for service at 150°C were evaluated. In addition, the rubber- 
ized epoxy resin was used as a matrix in Kevlar 49 composites and 
engineering design data were generated. Stress rupture tests were 
initiated on E-glass composites at load levels of 60 to 85% of short- 
term strength; these tests will continue for several years. Dynamic 
fatigue tests on Kevlar 49 composites in the tension-tension mode 
were begun. In addition, fatigue tests on a Kevlar 49 composite ring 
specimen at 50 to 75% ultimate strength are in progress. These data 
will provide a direct estimate of flywheel performance. 


23326 Application of mechanical energy storage devices in 
autonomous power sources for butt welding machines. Lebedev, V.K.; 
Prodan, S.K. (Weld Inst im. E.O. Paton, Acad of Sci of the Ukr 
SSR). Avtomat. Svarka; No. 4, 1-4(Apr 1978). (In Russian). 

The capacity of a mobile power plant used for welding in 
field conditions is calculated. It is shown that by using modern high- 


strength materials, it is practicable to construct electric power plants 
with flywheels to equalize the load on the driving engine. This will 
make it possible to reduce the capacity of driving engines several 
times and to make use of stricter welding conditions. 


23327 Energy storage apparatus. Studer, P.A.; Evans, H.E. US 
Patent 4,077,678. 7 Mar 1978. Filed date 30 Jul 1976. 9p. 

A high efficiency, flywheel type energy storage device which 
comprises an electronically commutated dc motor/generator unit 
having a massive flywheel rotor magnetically suspended around a 
ring shaped stator is presented. During periods of low energy 
demand, the storage devices were operated as a motor, and the 
flywheel motor was brought up to operating speed. Energy was 
drawn from the device functioning as a generator as the flywheel 
rotor rotated during high energy demand periods. 


THERMAL 


REFER ALSO TO CITATION(S) 22131, 22182, 22253, 22274, 
22283, 22314, 22474, 22475, 22476, 22477, 22478, 22479, 22480, 
22481, 22483, 22484, 22485, 22486, 22487, 23318, 23698 


23328 (CONF-781078—3) DSC study of melting and solidifica- 
tion of salt hydrates. Cantor, S. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 34p. Dep. NTIS, PC A03/ 
MF AOl. 

From North American thermal analysis conference; Atlanta, 
GA, USA (15 Oct 1978). 

Most salt hydrates expecially those proposed for thermal- 
energy-storage applications, melt incongruently. In static systems, 
this property often leads to differences between the enthalpy of 
fusion and enthalpy of solidification. By means of differential scan- 
ning calorimetry (DSC), these differences have been determined for 
several salt hydrates. The hydrates studied include Na2SO,.10H2O, 
NasP207.10H20, Mg(NOs).6H2O, MgCle.6H20, CuSO,;.5H2O, and 
NaeB,O;. 10H20. 


23329 (CONF-781142—7) Status report on the HYCSOS chemi- 
cal heat pump and energy conversion system. Gruen, D.M.; Mendel- 
sohn, M.; Sheft, I.; Lamich, G. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC A02/MF 
AOl. 
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From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

An efficient and cost competitive chemical heat pump and 
energy conversion system driven by solar, other low grade heat 
sources or by fossil fuels (gas or oil) has been under development at 
the Argonne National Laboratory since 1975. The HYCSOS con- 
cept involves the use of two different metal hydrides with different 
free energies of formation enabling hydrogen to flow from one to 
another of the hydrides under the influence of appropriate thermal 
gradients. In the chemical heat pump mode, hydrogen flows be- 
tween two pairs of four vessels which take the place of the gener- 
ator/condenser and evaporator/absorber elements of conventional 
absorption refrigerators. The functions of generator/absorber and 
condenser/evaporator are interchanged at the end of each two 
minute cycle. The chemical heat pump materials are based on the 
AB; alloys which combine a remarkable ability to absorb hydrogen 
rapidly and reversibly at moderate pressures near ambient tempera- 
tures with a large hydrogen storage capacity. The recent develop- 
ment of LaNi/sub 5-x/Al/sub x/ ternary alloys has provided a 
versatile class of materials whose hydrogen dissociation pressures 
can be varied in a precisely predetermined manner by almost three 
orders of magnitude. With these new materials it will be possible to 
operate the chemical heat pumps over a wide range of preselected 
temperatures and pressures. The current status and prospects for the 
future development of the HYCSOS system is discussed. 


23330 (ORNL/TM—6605) Low-temperature thermal energy 
storage program annual operating plan. Hoffman, H.W.; Eissenberg, 
D.M. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W- 
7405-ENG-26. 130p. Dep. NTIS, PC A07/MF AOl. 

The LTTES program operating plans for FY 1978 are de- 
scribed in terms of general program objectives and the technical 
activities being implemented to achieve these objectives. The pro- 
gram structure provides emphasis on several principal thrusts; 
namely, seasonal thermal storage, daily/short-term thermal storage, 
and waste heat recovery and reuse. A work breakdown structure 
(WBS) organizes the efforts being carried out in-house or through 
subcontract within each thrust area. Fiscal data are summarized in 
respect to thrust area, individual efforts, and funding source. 


23331 Thermal storage systems. Tamblyn, R.T.; Rose, J.W.S.; 
Silverthorne, P.N.; Broadhead, G.K. US Patent 4,135,571. 23 Jan 
1979. Priority date 1 Apr 1975, Canada. 16p. 

Disclosed are suitably structured storage tanks which substan- 
tially eliminate blending problems in thermal storage systems. More 
particularly is disclosed floatable baffle and flexible diaphragm 
means for preventing blending of different temperatures of water in 
a storage tank. Also disclosed is a thermal storage system wherein 
the tanks are at the base of a building and which includes the use of 
energy conserving turbines to further enhance the benefits of ther- 
mal storage. Direct pumping entry of the storage water at a low 
‘rer-omge is permitted into the load circuit which is at a substantially 

igher pressure and the turbine conserves energy required in the 
pumping. 


23332 Energy storage unit and system. Clyne, A.J., Knarr, J.E.; 
Miller, S. (to Energy yr Co.). US Patent 4, 127, 161. 28 Nov 
1978. Filed date 2 Mar 1977. 1 

A heat storage unit in the form of a cylinder is provided with 
a removable end closure, and contains a plurality of closed tubes 
holding a heat storage substance, the tubes being supported at either 
end thereof by screens. A transfer fluid flows from one end of the 
cylinder to the other between tubes for transfer of heat. A heat 
storage system is provided by the combination of a plurality of units, 
the units containing heat storage substances of various melting 
temperatures, thereby providing for the storing of heat as the latent 
heat of fusion at several temperature levels. 


23333 Thermal energy storage unit. Mitchell, R.C.; Friedman, J.; 
Holl, R.J.; Easton, C.R. (to Rockwell International Corp.). US 
Patent 4,124,061. 7 Nov 1978. Filed date 1 Nov 1976. 6p. 

A thermal storage unit is described that is comprised of a bed 
of particulate solid material, a liquid situated in heat-exchanging 
relation with the bed and cooperating with the bed to define a liquid- 
solid system containing a thermocline, and means for introducing 
liquid into and extracting liquid from the liquid-solid system. 


23334 Process and apparatus for heat exchange. Shurcliff, W.A. 
(to Broad Corp.). US Patent 4,117,882. 3 Oct 1978. Filed date 26 Oct 
976. 6p. 


A process and apparatus is provided for storing thermal 
energy and subsequently releasing and extracting the stored thermal 
energy upon demand. At least one sealed container of salt hydrate is 
agitated continually and is positioned in heat exchange relationship 
with a heat exchange liquid which is passed between a thermal 
energy source and a container enclosing or partially enclosing the 
sealed container(s) for the salt hydrate. Agitation of the container(s) 
of salt hydrate prevents or minimizes salt separation and supercool- 
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ing so that the latent heat of fusion of the salt hydrate can be stored 
and extracted by the heat exchange liquid upon demand, in addition 
to the sensible heat of the salt hydrate composition. 


23335 Applications of differential scanning calorimetry to the 
study of thermal energy storage. Cantor, S. (Oak Ridge National 
Lab., TN). Thermochim. Acta; 26: No. 1-3, 39-47(Oct 1978). 

DSC is a versatile tool for investigating the behavior of 
materials that store energy by melting or by undergoing solid-state 
transitions. Heating scans measure the enthalpy that can be stored 
and cooling scans yield the enthalpy that may be recovered from the 
material. Exotherms also provide information about supercooling. 
The automatic and rapid thermal cycling features of the instrument 
system can be used to greatly accelerate thermal decomposition that 
may arise from the daily duty cycle of the storage medium. These 
chemical reactions, as well as those between the medium and its 
containment or with substances added to improve performance, can 
be detected from changes in the thermal spectra. In this study, DSC 
methods were applied to sodium sulfate decahydrate, paraffin wax, 
urea, and phthalimide. For Na2SQ,, 10H2O, DSC measurements 
showed a decrease in heat of fusion with thermal cycling and, also, 
considerable supercooling; with added Na2BsQ7, 10H2O (borax), 
supercooling was greatly lessened but not entirely eliminated. Paraf- 
fin wax did not supercool nor were there any indications that 
thermal cycling or contact with aluminum degraded its thermal 
performance. Urea, when thermally cycled, decreased in melting 
point and in heat of fusion; this compound also supercooled about 
50° in DSC experiments. Phthalimide, CsH,(CO),2NH, did not de- 
compose when thermally cycled through its melting point, but it did 
exhibit marked supercooling. However, lesser supercooling of urea 
and phthalimide in test tube-scale experiments suggests that super- 
cooling derived from DSC should be applied with caution. For 
phthalimide, the enthalpy of fusion, determined in this study, 
equalled 48.1 cal/g. 


23336 Greenhouse store. Laing, N.; Laing, I.; Laing, O. (to 
Deutsches Patentamt). German(FRG) Patent 2, E O68/Ay 30 Mar 
1978. 24p. (In German). 

The invention refers to a store with storage material which 
melts at working temperature, particularly for air conditioning, 
which is to add heat to or remove heat from a flow of air with a 
small temperature difference. Latent heat storage has a theoretical 
advantage over other heat storage methods, as the quality of heat is 
not reduced by storage. In practice much of this advantage is lost 
because a liquid heat carrier is interposed between the latent heat 
storage and the flow of air, which exchanges heat with the latent 
heat storage material via a first heat exchanger, and exchanges heat 
via a second heat exchanger, usually equipped with large laminar 
surfaces. The invention describes latent heat storage which does not 
have this disadvantage. According to the invention, the laminar 
surfaces of the heat exchanger on the air side are made of hollow 
laminations, and are filled with latent heat storage material. This 
avoids the temperature drop in the intermediate heat carrier circuit 
required for low temperature use. Apart from this, the storage 
method is simpler than well known latent heat storage methods. 


23337 Numerical simulation of reversible heat transfer in packed 
beds. Hamilton, N.L. (MIT/Lincoln Lab., Lexington, MA). pp 671- 
675 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Packed beds can be used to store thermal energy from a solar 
source, or to store the heat of compression in a pressure-compensat- 
ed, underground, adiabatic, compressed-air-energy storage system. A 
numerical model that simulates the heat and mass transfer process in 
the beds including convection, conduction, radiation, and heat losses 
is presented. The model is then extended to simulate a variety of 
operational modes for charging and discharging a number of beds in 
a multistage turbocompressor system. An allowance is made for 
variable temperature inputs during the charge and discharge modes. 
Packed beds can also be considered for use in a solar-augmented, 
compressed-air-energy storage system in which the beds are charged 
separately by a solar source at a relatively low pressure. In such a 
charging mode, the heat of compression is minimal, and the com- 
pressed air is simply stored cool in an underground cavern. After 
increasing the bed pressure to match that in the cavern, the cool 
compressed air is then released from the cavern to discharge the 
beds. Although the charging requirements for the beds are different 
in this case, the numerical model is still applicable. 


23338 2 megawatt hour energy storage-boiler tank. Nemecek, 
J.J.; Chubb, T.A.; Simmons, D.E. (Naval Research Lab., Washing- 
ton, DC). pp 895- 896 of Solar diversification. Vol. 2.1. Boeer t, K.W.; 

Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Site planning for construction of an energy storage tank 
containing 30 t of NaCl, KCl, MgCk salt eutectic is largely com- 
plete. Energy input is provided by 150 kW electrical heaters. Energy 
output is provided by a steam boiler-superheater believed capable of 
removing stored energy at rates up to 500 kW. Heat transfer within 
the storage tank is effected by evaporation/condensation of m- 
terphenyl. Results of development tests and construction plans are 
presented. 


LIQUEFIED GAS 


23339 (ORNL/TM—6581) Design and operation of equipment 
used to develop remote coating capability for HTGR fuel particles. 
Suchomel, R.R.; Stinton, D.P.; Preston, M.K.; Heck, J.L.; Bolfing, 
B.J.; Lackey, W.J. (Oak Ridge National Lab., TN (USA)). Dec 
1978. Contract W-7405-ENG-26. 85p. Dep. NTIS, PC A05/MF 
AOl. 


Portions of document are illegible. 

Refabrication of HTGR fuels is a manufacturing process that 
consists of preparation of fuel kernels, application of multiple layers 
of pyrolytic carbon and silicon carbide, preparation of fuel rods, and 
assembly of fuel rods into fuel elements. All the equipment for 
refabrication of 7**U-containing fuel must be designed for complete- 
ly remote operation and maintenance in hot-cell facilities. Equipment 
to remotely coated HTGR fuel particles has been designed and 
operated. Although not all of the equipment development needed for 
a fully remote coating system has been completed, significant prog- 
ress has been made. The most important component of the coating 
furnace is the gas distributor, which must be simple, reliable, and 
easily maintainable. Techniques for loading and unloading the coater 
and handling microspheres have been developed. An engineering- 
scale system, currently in operation, is being used to verify the 
workability of these concepts. Coating crucible handling compo- 
nents are used to remove the crucible from the furnace, remove 
coated particles, and exchange the crucible, if necessary. After the 
batch of particles has been unloaded, it is transferred, weighed, and 
sampled. The components used in these processes have been tested 
to ensure that no particle breakage or holdup occurs. Tests of the 
particle handling system have been very encouraging because no 
major problems have been encountered. Instrumentation that con- 
trols the equipment performed very smoothly and reliably and can 
be operated remotely. 


CHEMICAL 
REFER ALSO TO CITATION(S) 22478, 22486, 23565 


23340 (COO—2676-1) Closed loop chemical systems for energy 
storage and transmission (chemical heat pipe). Final report. Vakil, 
H.B.; Flock, J.W. (General Electric Co., Schenectady, NY (USA). 
Power Systems Lab.). Feb 1978. Contract EY-76-C-02-2676. 448p. 
Dep. NTIS, PC A19/MF AOl1. 

The work documents the anlaysis of closed loop chemical 
systems for energy storage and transmission, commonly referred to 
as the Chemical Heat Pipe (CHP). Among the various chemical 
reaction systems and sources investigated, the two best systems were 
determined to be the high temperature methane/steam reforming 
reaction (HTCHP) coupled to a Very High Temperature Gas 
Cooled Reactor (VHTR) and the lower temperature, cyclohexane 
dehydrogenation reaction (LTCHP) coupled to existing sources 
such as coal or light water reactors. Solar and other developing 
technologies can best be coupled to the LTCHP. The preliminary 
economic and technical analyses show that both systems could 
transport heat at an incremental cost of approximately $1.50/GJ/160 
km (in excess of the primary heat cost of $2.50/GJ), at system 
efficiencies above 80%. Solar heat can be transported at an incre- 
mental cost of $3/GJ/160 km. The use of the mixed feed evaporator 
concept developed in this work contributes significantly to reducing 
the transportation cost and increasing the efficiency of the system. 
The LTCHP shows the most promise of the two systems if the 
technical feasibility of the cyclic closed loop chemical reaction 
system can be established. An experimental program for establishing 
this feasibility is recommended. Since the VHTR is several years 
away from commercial demonstration and the HTCHP chemical 
technology is well developed, future HTCHP programs should be 
aimed at VHTR and interface problems. 


23341 (SAN—1229-1) Development of ammoniated salts. Ther- 
mochemical energy storage systems: Phase IB. Final report, Febru- 
ary—September 1977. Jaeger, F.A.; Howerton, M.T.; Podlaseck, 
S.E.; Myers, J.E.; Beshore, D.G.; Haas, W.R. (Martin Marietta 
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Corp., Denver, CO (USA)). May 1978. Contract EY-76-C-03-1229. 
153p. Dep. NTIS, PC A08/MF AO1. 

Thermal energy is usually stored in energy storage systems as 
sensible heat at temperatures well above the ambient temperature. 
Most energy storage systems of this type suffer from two drawbacks: 
(1) the thermal losses to the surroundings are large, and (2) the 
energy is only available for recovery at the bulk temperature of the 
storage material; therefore, the stored energy can only be partially 
recovered. If the energy could be stored at near ambient temperature 
and recovered at the desired use temperature, thermal losses can be 
minimized and a high degree of efficiency can be maintained. The 
purpose of the program is to develop an energy storage system that 
accepts pated pen te at high temperatures, stores that energy at 
ambient temperature, and recovers the energy at the original high 
temperature. The energy is stored as chemical energy. The concept 
consists of storage and subsequent extraction of the heat of reaction 
from a pair of ammoniated salts near equilibrium conditions. By 
shifting the equilibrium in the forward or reverse direction, the heat 
of reaction can be stored or recovered. The system can be used for 
many different applications (i.e., different temperature levels) by 
selecting the appropriate salt pair for the high and low temperature 
reactions. In this phase of the program, the technical feasibility of 
the concept was demonstrated using several ammoniated salt pairs. 


BATTERIES 
REFER ALSO TO CITATION(S) 21943, 22650, 23791 


23342 Recent progress in batteries (II). Fukuda, M. Natl. Tech. 
_ (Matsushita Electr. Ind. Co., Osaka); 24: No. 2, 227-245(Apr 
1978). (In Japanese). 

During the eight years since 1970, social situations have 
greatly changed with the miniaturization of electronic equipment 
due to electronic progress, the remarkable progress of the auto- 
motive industry, and the conservation of resources, the diversity of 
energy, and the prevention of environmental pollution because of the 
oil crisis. This change of circumstances has resulted in demands for 
maintenance-free batteries of high energy density, high power densi- 
ty, high reliability, and low environmental pollution. In order to 
meet these demands, many efforts have been made to improve 
ordinary battery characteristics and to develop new types of batter- 
ies. Consequently, the practical use of the lithium battery has been 
achieved as a primary battery, and studies of secondary batteries and 
fuel cells for electric vehicles, storage of electricity, and on-site 
electric power generation are progressing. This report chiefly de- 
scribes the progress and trends of new types of batteries. (21 figures, 
1 table, 64 references) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 22018, 23361, 23367, 23382 


23343 (AED-Conf—78-155-047) Demands and effects of solar 
technology on electric power storage. Kiehne, H.A. (Varta Batterie 
A.G., Kelkheim (Germany, F.R.). Forschungs- und Entwicklungs- 
zentrum). 1978. 2lp. (In German). (CONF-7804102—13). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Solar poate and electric batteries are already able to 
meet many of the demands made on them, although they are often 
less economical than other energy supply systems. Still, there are 
interesting applications which have already found a market. The 
electricity storage devices mentioned here, which are used today in 
this field of application, are well-known types of accumulator batter- 
ies. Intensive work is being done to improve them and to make them 
suitable for solar systems. There are also other storage systems that 
may be used with solar generators, e.g., reversible fuel cells or the 
AgO/Zn system. 9 figures. 


23344 (COO—2966-1) Cost analysis of 50 kWh zinc--chlorine 
batteries for mobile applications. Catherino, H.; Henriksen, G.L.; 
Whittlesey, C.C.; Warde, C.J.; Carr, P.; Symons, P.C. (Energy 
Development Associates, Madison Heights, MI (USA)). Jan 1978. 
Contract EY-76-C-02-2966. 60p. Dep. NTIS, PC A04/MF AO1. 

The costs comprising the projected selling price of a 50-kWh 
zinc--chlorine battery for mobile applications were analyzed. This 
analysis is predicated on a battery whose engineering and design 
specifications are well crystallized. Such a design has been proposed 
and a process plan conceived. This, in turn, led to a simulated 
manufacturing plan. This analysis showed that no critical resources 
or complex manufacturing operations are required. The projected 
cost presumes a production level of 25,000 batteries per year. In that 
context, a selling price was estimated, in mid-1977 dollars, to be 
$1645 per battery or $33/kWh. This price excludes the battery 
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charger, for which an added $400 ($8/kWh) is considered reason- 
able. 8 figures, 19 tables. 


23345 Nickel—hydrogen secondary battery. Holleck, G.L. (to 
EIC Corp.). US Patent 4,127,703. 28 Nov 1978. Filed date 10 Apr 
1978. 8p. 

A storage battery with multicell arrays comprises in each cell 
a positive nickel electrode (cathode) spaced from a hydrogen-con- 
taining negative electrode (anode) and alkaline electrolyte medium 
extending between the electrodes. Further, it comprises a reservoir 
outside the space defined between electrodes to provide buffer 
storage of electrolyte displaced by gases generated in the course of 
cell operation, particularly during overcharging. One or more hy- 
drophobic, microporous membranes prevent electrolyte loss by en- 
trainment in such evolved gases. An arrangement of cell construc- 
tion provides recombination of free oxygen with hydrogen under 
safe conditions. 3 figures. 


23346 Electric storage battery. Kaemmerer, G.; Bohne, F. (to 
Varta Batterie Aktiengesellschaft). US Patent 4,122,244. 24 Oct 
1978. Priority date 21 Aug 1976, German, Federal Republic of (F.R. 
Germany). 4p. 

A synthetic plastic insert is attached to the top of the plate 
block and bears against the cell lid. This arrangement enhances 
vibration resistance of the battery. 5 figures. 


23347 Solid-state storage batteries. Liang, C.C.; Joshi, A.V.; 
Hamilton, N.E. (P. R. Mallory and Co., Inc., Burlington, MA). J. 
Appl. Electrochem.; 8: No. 5, 445-454(Sep 1978). 

Investigations were conducted to study the feasibility of a 
solid-state battery system for storage applications. During the devel- 
opment of various high-energy-density solid-state batteries it was 
noted that the solid electrolyte material, Lil dispersed in large- 
surface-area Al2Os, has a high ionic conductivity at elevated tem- 
peratures (for example 0.01 ~' cm™! at 300°C), and is suitable for 
high-rate storage battery applications. In solid-state battery systems 
both the electrodes and electrolytes are in the solid state under the 
operating conditions of the battery. The absence of any liquid phase 
makes the individual cell containers unnecessary in a multicell bat- 
tery; a simplified battery structure and increased package efficiency 
result. Furthermore, no material compatibility problem is encoun- 
tered in the system. As a result, the solid-state battery system has 
excellent charge retention characteristics and a long projected oper- 
ating life. Solid-state test cells, Li—Si/Lil(AlOs)/TaS2/Ta, Li—Si/ 
Lil(AlzOs)/TiS2/Ti and Li—Si/LiI(AhkOs)/TiS2, Sb2Ss, Bi were 
constructed and subjected to discharge—charge cycle tests at 300 
+- 10°C, at 13.7 mA cm~2 Preliminary test results demonstrate that 
these solid-state battery systems are rechargeable and may be suit- 
able for load levelling and/or vehicle propulsion. From the consider- 
ations of material availability and cost and operational efficiencies, it 
was concluded that the Li—Si/Lil(AlzO3)/TiS2, Sb2S3, Bi system is 
most suitable among the three systems studied for the development 
of practical storage batteries. Preliminary design studies showed that 
practical energy densities of 200 Wh kg™' and 520 Wh 1”! can be 
realized with the Li—Si/TiS2, Sb2Ss, Bi storage batteries. 10 figures, 
3 tables. 


23348 Battery and battery container having air-flow passages 


therethrough. Dougherty, T.J.; Hennen, R.E.; Pierson, J.R. (to 
Globe-Union Inc.). US Patent 4,107,402. 15 Aug 1978. Filed date 22 
Sep 1977. 6p. 

A battery and battery container having air-flow passages 
through them are described. The container includes partitions sepa- 
rating the cells of the battery, the partitions each being comprised of 
a pair of spaced-apart parallel partition walls defining a narrow, 
generally planar air flow passage between the cells of the battery. 
The spaced-apart partition walls are integrally joined together at a 
location adjacent a central portion which includes an aperure to 
permit intercell welding of adjacent cells. 


23349 Iron—nickel battery: a new battery for electric vehicles in 
the National Research and Deveopment Project institued by the 
Ministry of International Trade and Industry in Japan. Mitsumata, T.; 
Takahashi, K.; Kitamura, E.; Iwaki, T. Natl. Tech. Rep. (Matsushita 
Electr. Ind. Co., Osaka); 24: No. 2, 330-336(Apr 1978). (In Japanese). 

A high-performance iron—nickel battery was developed, as a 
new battery for electric vehicles, in the National Research and 
Development Project instituted by the Agency of Industrial Science 
and Technology. This work is based on advanced technology for the 
iron electrode and sintered nickel electrode. Various performance 
characteristics of the battery and an experimental vehicle equipped 
with these batteries were evaluated. The battery has long life and 
high energy density at any discharge rate: an energy density of 82.5 
Wh/kg and distance per charge of 261 km with the experimental 
vehicle, for example. Thus, it is estimated that this battery is one of 
the excellent batteries for electric vehicles. The battery may also be 
used for other uses. (7 figures, 6 tables) 
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23350 Novel Na/S battery using soluble S cathode. Abraham, 
K.M.; Rauh, R.D.; Brummer, S.B. (EIC Corp., Newton, MA). pp 
985-997 of Proceedings of the symposium on electrode materials and 
processes for energy conversion and storage. Mclntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

A novel Na/S battery having the cell configuration liquid 
Na/B—Al.O3/dissolved S as Na2S/sub n/,C is described. This cell, 
operating at ~ 130°C, utilizes N,N-dimethylacetamide as the solvent 
for dissolving sodium polysulfides (NagS/sub n/). The cell exhibits 
good reversibility, although discharge is limited to a polysulfide 
composition of S.~%. The limitation in discharge ——; to be 
independent of the nature of the carbon current collector in the 
cathode, the rate of electrochemical reduction, and the composition 
of the charged polysulfide. The discharge capacity is, however, 
considerably higher in the presence of dissolved Li* and Ba*. 5 
figures, 2 tables. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 22018, 23349, 23406, 24042 


23351 (BMFT-FB-T—77-65) oe tye study on the galvanic 
deposition and dissolution of manganese and manganese dioxide in acid 
solution with regard to the rechargeable manganese—manganese ot 
ide battery. Behret, H.; Binder, H.; Hartmann, D.; Koe! 
(Battelle-Institut e.V., Frankfurt am Main (Geite: any, F.R.). 
tabteilung Werkstoffe). Mar 1977. 40p. (In German). Dep. Ha 
Sales Only), PC A03/MF AOI. 

Research and development work showed that it is possible to 
deposit electrochemically manganese and manganese dioxide by use 
of the same electrolyte containing manganese sulfate and ammonium 
sulfate. Stainless steel electrodes are suitable for the manganese 
deposition. At a current density of 20 mA/cm?, tight, compact, 
silver-gray layers were obtained. When the layers are dissolved 
anodically, they corrode greatly, so that only 50% of the manganese 
can be used electrochemically. Graphite felt electrodes with a cur- 
rent density of 2 mA/cm? were used for the deposition of manganese 
dioxide. The polarization is low for the deposition, and it increases to 
about 800 mV when reducing the oxide due to a pH change within 
the electrolyte layer near the electrode. A small demonstration cell 
was operated with a current efficiency of 38% and an energy 
efficiency of 30%. 15 figures. 


23352 (CONF-7809102—1) Heat transfer in lead--acid batteries. 
Choi, K.W.; Yao, N.P. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. lip. Dep. NTIS, PC A02/MF AOI. 

From 2. AIAA/ASME thermophysics and heat transfer; Palo 
Alto, CA, USA (24 Sep 1978). 

Mathematical analysis was carried out for the heat transfer in 
lead--acid batteries designed for use in electric vehicles. This analysis 
showed that the heat generated in the battery during recharge cycles 
may cause a noticeable rise of battery temperature in the absence of 
proper thermal management. Of the cooling methods examined, 
electrolyte circulation along the battery plates was found to be the 
most effective in removing heat and providing a uniform tempera- 
ture field. Numerical solutions are provided for the en; 
evaluation of heat-removal design during battery cycling processes. 
12 figures, 2 tables. 


23353 (COO—2966-2) Safety and environmental aspects of 
zinc—chlorine hydrate batteries for electric-vehicle applications. 
Kodali, S.; Henriksen, G.L.; Whittlesey, C.C.; Warde, C.J.; Carr, P.; 
Symons, P.C. (Energy Development Associates, Madison Heights, 
MI (USA)). Mar 1978. Contract EY-76-C-02-2966. 60p. Dep. 

PC A04/MF AOl. 

Public acceptance of high-performance cost-effective zinc— 
chlorine hydrate batteries for the random-use electric-vehicle appli- 
cation will require meeting stringent safety and anvsoninnar 
quirements. These requirements revolve mainly around the question 
of accidental release and spread of toxic amounts of chlorine gas, the 
only potential hazard in this battery system. Available information in 
the areas of physiological effects, environmental impact, and govern- 
mental regulation of chlorine were reviewed. The design, operation, 
and safety features of a first commercial electric-vehicle battery 
were conceived and analyzed from the chlorine release aspect. Two 
types of accident scenarios were analyzed in terms of chlorine 
release rates, atmospheric dispersion, health hazard, and possible 
clean-up operations. The worst-case scenario, a quite improbable 
accident, involves the spillage of chlorine hydrate onto the ground, 
while the other scenario, a more probable accident, involves the 
release of chlorine gas from a ruptured battery case. Heat-transfer 
and chlorine-dispersion models, developed to analyze these scenar- 
ios, establish a firm basis for a comprehenive and factual position 
statement on this topic. The results of this preliminary study suggest 





2422 ENERGY RESEARCH ABSTRACTS 


that electric vehicles powered by appropriately designed zinc— 
chlorine hydrate batteries will pose negligible health or environmen- 
tal hazards on the nation’s streets and highways. 8 figures, 14 tables. 


23354 (GEPP-TIS—406) Single cell testing: a study of the pulse 
capability of thermal cells. Walton, R.D. (General Electric Co., St. 
Petersburg, FL (USA). Neutron Devices Dept.). Dec 1978. Contract 
EY-76-C-04-0656. 58p. Dep. NTIS, PC A04/MF AOl1. 

Three thermal battery powders of different depolarizer— 
electrolyte—binder (DEB) ratios and methods of formulation were 
tested. The electrolyte was composed of KCI and LiCl, with CaCl 
added to one of the three powders. The binder was commercially 
available sintered colloidal silica particles. The depolarizer was 
CaCrOQ,. Single cells were constructed and tested in a specially 
designed test platen station. The D/E/B ratio of the powders tested 
were 37/56/7 and 35/55/10, with single- and two-step formulations. 
The cells were discharged at selected pressures and temperatures. 
Five cells from each of the three powders were dischar; arged at 
constant current densities at 30, 45, 60, 90 and 120 mA/cm*. Peak 
voltage and activated life at 2 V cutoff were recorded for each test. 
Results indicate the DEB compositions may be evaluated successful- 
ly prior to thermal battery design by generating families of single- 
cell discharge curves at various temperatures and current densities. 
Performance predictability during load switching is feasible only 
when the DEB powder contains a relatively low percentage of 
binder. 19 figures, 5 tables. 


23355 Mechanisms for the electrochemical reduction in nona- 
queous media of cathodic materials used in lithium batteries. II. 
Mechanism of the electrochemical reduction of silver chromate in the 
mixture propylene carbonate—1,2-dimethoxyethane. Messina, R. 
(Univ. of Paris, France); Perichon, J.; Broussely, M.; Gerbier, G. J. 
Appl. Electrochem.; 8: No. 5, 405-416(Sep 1978). (In French). 
On the basis of cyclic voltammetric scans of AgzCrO, mem- 
brane electrodes in a mixture of propylene carbonate and 1,2- 
dimethoxyethane in 1 M LiClO,, evidence is cited for the formation 
of an electro-oxidizable species after the partial or total reduction of 
Ag(I) in AgeCrO,. This species can be oxidized more easily than 
silver in the presence of LigCrO, and is only stable, with time, when 
Ag(I) from AgeCrO, has been completely reduced to Ag(O). It was 
assumed that this species, produced by the reduction of AgeCrO,, 
was of chromium with oxidation state + V. According to this 
hypothesis, the mechanism of the reduction of AgeCrO, with Ag(O) 
and LigCrO, would be the superposition of two steps: electrochemi- 
cal formation of Cr(V) and reaction of Cr(V) with Ag(I). At high 
discharge rates, the overall rate of reduction of AgeCrQ, is limited 
by the rate of reaction between Ag(I) and Cr(V), thus involving a 
loss of energy corresponding to 0.4 V with respect to the standard 
potential of the system L2CrO,/sub (s)/, Ag/sub (s)//AgeCrO,/sub 
(s)//LiC1O, 1 M. The results obtained account for the good func- 
tioning of Ag2CrO, electrodes in batteries. 8 figures. 


23356 Orthogonal components of the impedance of batteries by a 
simple technique. Anarayana, S.; Venugopalan, S.; Gopikanth, M.L. 
(Indian Inst. of Science, Bangalore, India). J. Appl. Electrochem.; 8: 
No. 5, 479-482(Sep 1978). 

Interpretation of the impedance of batteries may be expected 
to throw light on their performance characteristics as well as to 
assist quality control in production operations. A simple method of 
obtaining the equivalent series (or parallel) resistance and reactance 
components of the internal impedance of batteries and other electro- 
chemical systems by a direct measurement of the phase-angle and 
modulus of the impedance with a vector lock-in amplifier is de- 
scribed. 6 figures. (RWR) 


23357 Thermal analysis of lead-acid cells for load-leveling appli- 
cations. Choi, K.W.; Yao, N.P. (Argonne Natl Lab, Ill). J. Electro- 
chem. Soc.; 125: No. 7, 1011-1019(Jul 1978). 

Modeling studies have been conducted to determine the tem- 
perature field in a lead-acid cell contemplated for load-leveling 
applications, with daily duty cycles and a weekly equalization 
charge. The results show that under the proposed daily cycling and 
without forced cooling, a maximum temperature rise of 16°C can be 
expected at the center of a proposed 9.76 kW-hr cell (48.26 cm 
length * 45.72 cm width * 127 cm height). For such tall lead-acid 
cells, reduction of cell length by about one-half would reduce the 
temperature rise by 7°—8°C without employing forced cooling. 
Conventional water cooling at the cell terminals has little effect in 
lowering the cell maximum temperature. Moreover, cooling may 
induce a large temperature gradient in the vertical direction of the 
cell, which may cause a nonuniform current distribution over the 
electrode leading to a gradual loss of cell capacity and cycle life. 
This work is pertinent to electrical vehicle propulsion and utility 
load-leveling. 


23358 Aspects of nickel—cadmium cells in single cycle applica- 
tions, I. The effects of long term storage. Hobbs, B.S. (City Univ., 


ERA VOL. 4, NO. 9 


London, England); Keily, T.; Palmer, A.G. J. Appl. Electrochem.; 8: 
No. 4, 305-311(Jul 1978). 

The use of sealed nickel—cadmium cells for single-duty-cycle 
applications involves certain novel features for which little or no 
quantitative knowledge exists. The investigations presented in this 
series of papers have sought answers to the questions raised in broad 
terms. This first paper considers the effects of long-term storage (up 
to 10 years), in the short-circuited condition, at temperatures ranging 
between -40 to +70°C. An accelerated test procedure was formulat- 
ed to determine charge acceptance degradation of cells after storage 
for any given period and temperature. The results indicate that 
storage effects will constitute a major problem area for nickel— 
cadmium cells in these applications. 6 figures, | table. 


23359 Deterioration mechanism of overdischarge characteristics 
of sealed lead—acid rechargeable battery. Fukuda, S.; Fukunaga, H.; 
Kumano, H. Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 24: 
No. 2, 296-305(Apr 1978). (In Japanese). 

Among the several secondary batteries, the lead—acid battery 
has been most widely used because of its low cost. But it has a few 
problems to be improved in order to increase demand. One of these 
is that capacity loss occurs when the battery is left as it is after 
overdischarging. This capacity loss mechanism was studied by ana- 
lyzing a deteriorated battery and model alloy pieces. The following 
conclusions were reached: capacity loss is caused by the lead alloy 
_ of the positive plate; passivative crystallized lead sulfate is 

rmed between the active material and the grid; the amount of 
passivative crystallized lead sulfate is related to the character of 
oxidizing film formed on the lead alloy grid. (14 figures, 6 tables) 


23360 Quick charge characteristics of sealed nickel—cadmium 
rechargeable batteries. Tsuda, S.; Okami, K.; Yamaga, M.; Ogawa, H. 
Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 24: No. 2, 313- 
320(Apr 1978). (In Japanese). 

A quick charge for sealed nickel—cadmium rechargeable 
batteries has been recently needed in order to shorten the charging 
time. Generally, quick-charge methods are classified into two types. 
One is the so-called “control method,” using a control circuit to 
prevent the cell from overcharging, and the other is the so-called 
“non-control method,” charging, without a control circuit, a battery 
which has improved overcharging characteristics. At present, 1 to 
4C and 1/4 to 1/3C quick charges have been put into practical use 
for the former and the latter, respectively. In this report, the ‘’non- 
control” charge characteristics of the improved "PANANICA” 
battery are studied. As a result, it was confirmed that this battery can 
be fully put into practical use with a 1/3 to 1C quick charge rate 
without any control circuit. (11 figures, 1 table) 


23361 Trickle charge characteristics of cylindrical sealed 
nickel—cadmium rechargeable battery “PANANICA” H_ type. 
Yasuda, K.; Ozeki, M.; Okamoto, S.; Mukunoki, J. Natl. Tech. Rep. 
(Matsushita Electr. Ind. Co., Osaka); 24: No. 2, 321-329(Apr 1978). 
(In Japanese). 

For the trickle charge characteristics of sealed nickel—cadmi- 
um rechargeable batteries, it is very important to raise the charge 
efficiency and to lengthen the life at a lower charge rate (trickle 
charge) and high temperature (about 45°C). Ordinarily, the capacity 
of the standard PANANICA at a trickle charge (charge rate: 1/30C, 
ambient temperature: 45°C) is about 60% of that at a standard 
charge (charge rate: 1/10C, ambient temperature: 20°C). The capac- 
ity of a trickle charge cell (H type) at 45°C was raised about 50% 
above that of the standard type by electrolyte consisting of a 
saturated lithium hydroxide solution and improved positive plates. In 
this report, in addition to the above improvement, trickle charge 
characteristics of the PANANICA H type are described. (16 figures 
1 table) 


23362 Use of impedance measurements for the control of the 
dendritic growth of zinc electrodeposits. Bressan, J.; Wiart, R. 
(CNRS, Paris, France). J. Appl. Electrochem.; 7: No. 6, 505-510(Nov 
1977). 

It is shown that the inhibiting effect of an additive (lead 
acetate) on the irregular growth of zinc electrodeposits is connected 
with a change in the kinetics of the reaction. In both alkaline and 
acid electrolytes, the range of current densities leading to compact 
deposits is widened by the additive. Simultaneously, a shift of the 
current—potential curves towards more cathodic voltages is ob- 
served, and this inhibition rises with an increase of the additive 
concentration. In addition, the disappearance of the multiple steady 
states and the change observed at low frequencies in the impedance 
diagrams prove that the additive modifies the rates of some of the 
elementary reactions taking place at the interface and seems to 
decrease the importance of the autocatalytic step in the reaction 
mechanism. 7 figures. 


23363 2g ~ measurement on Pb/H2SO, batteries. Keddam, 
M.; Stoynov, Takenouti, H. (CNRS, Paris, France). J. Appl. 


< Electrochem.; 7: Fic 6, 539-544(Nov 1977). 
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It is technically possible to measure the impedances of elec- 
trochemical generators by means of a transfer function analyzer over 
a very wide frequency range. The impedance measurements are 
performed between two terminals of a battery, corresponding to the 
overall dynamic behavior of the cell, as well as separately on 
positive and negative plates. Some preliminary results obtained on a 
commercially available Pb/H2SO, battery during a charge and dis- 
charge cycle are given. 5 figures. (RWR) 


23364 Maintenance-free battery. Baker, A. Automot. Eng. 
(London); 2: No. 5, 12-14(Oct 1977). 

Design and performance aspects of maintenance-free and 
other batteries are compared. Curves for shelf life, recharging cur- 
rent vs. time, deterioration with time, water loss, and overcharging 
effects of abnormally high voltages are shown. The problems caused 
by antimony present in standard battery grids are discussed. Despite 
their higher price, maintenance-free batteries are expected to capture 
an increasing share of the market. 8 figures. (RWR) 


23365 Thermal efficiencies of battery systems. Gibbard, H.F. 
(Gould Laboratories, Rolling Meadows, IL). pp 809-820 of Proceed- 
ings of the symposium on electrode materials and processes for 
energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

A compact expression is derived for the change in any 
extensive thermodynamic state variable which accompanies an elec- 
trochemical reaction. The distinction between an electrochemical 
reaction and the complete thermodynamic change in state is clearly 
drawn. The case in which every reactant is in a single, pure phase 
and that in which some reactants are dissolved in solution are 
discussed. Detailed calculations of AH, AG, the cell potential, and 
the thermal efficiency of the lead/acid battery are presented as an 
example. Practical thermal efficiencies of nine other systems are 
calculated and compared, where possible, with theoretical thermal 
efficiencies. 3 figures, 2 tables. 


23366 Batteries for transportation and load-leveling applications. 
Landgrebe, A.R. (Energy Research and Development Administra- 
tion, Washington, DC). pp 937-949 of Proceedings of the symposium 
on electrode materials and processes for energy conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

An important part of the Energy Storage Program of the U.S. 
Energy Research and Development Administration (ERDA) is the 
development of secondary storage batteries for automotive propul- 
sion applications and for bulk storage applications (solar, wind, 
electric utilities). The successful development of batteries for this 
purpose will provide significant savings of oil resource and will also 
have beneficial environmental effects. Of the battery systems being 
developed, major effects are presently or will be concentrated on the 
following seven systems: advanced lead—acid, nickel—iron, 
nickel—zinc, zinc—chlorine, iron—air, lithium—metal sulfide, and 
sodium—sulfur batteries. The probability that one or more of these 
systems will meet the technical requirements for the intended appli- 
cation within the next several years appears good. The ultimate 
technical/economic feasibility of these systems cannot be fully as- 
sessed at this time because many engineering problems must still be 
resolved. However, the high-temperature systems, Li~MS and Na/ 
S systems appear to be good candidates for electric vehicles in the 
long term. 6 tables. 


23367 Capacity, rate capabilities and rechargeability of a Li/ 


dissolved S secondary battery. Rauh, R.D.; Pearson, G.F.; Brummer, 
S.B. (EIC Corp., Newton, MA). pp 998-1008 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Prototype cells of the configuration Li/~ 5M S as LieS/sub 
n/, THF, 1M LiAsFe/C were characterized with regard to their 
capacity, rate capability, and rechargeability. Virtually 100% of the 
theoretical capacity could be realized at 50°C and 0.5 mA/cm?®, with 
a flat discharge curve at 2.0 to 2.1V. Above 0.5 mA/cm? at 25°C 
and 1.0 mA/cm? at 50°C, utilizations fell off sharply. This situation 
was improved somewhat by adding dimethoxyethane to the electro- 
lyte, or by homogeneous catalysis of S/sub n/~? reduction with 
dissolved Ba**. The self-discharge rates of Li in contact with 4 to 
5M S solutions as LigS/sub n/ reveal capacity losses of from 0.7%/ 
day at 25°C to 4.4%/day at 71°C. Preliminary information is pre- 
sented on battery rechargeability. 3 figures. 
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23368 Practical electrochemical transport equation for nondilute 
solutions. Roy, A.S. (Ben Gurion Univ. of ae Negev, Ber-Sheva, 
Israel). pp 1009-1022 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. MclIn- 
tyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Operation of most electrochemical energy storage systems 
involves electrochemical transport in concentrated solutions or fused 
salts. Analysis of the transport behavior of the species in the liquid is 
useful for the purpose of optimizing the system. A practical transport 
model based on gradients of concentrations and electric field is 
formulated, and a method for obtaining all the necessary transport 
coefficients is outlined for isothermal and isobaric conditions. For n- 
component systems, (n-2)? diffusivities and (n-1) mobilities are ex- 
perimenially obtainable. No activity data are required. The transport 
equation gives directly a flux expression with respect to stationary 
axes with no need of any inversion procedure. 3 figures, 1 table. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 22038, 23346, 23350, 23354, 
23355, 23361, 23362, 23868, 24041, 24042 


23369 (RLO—2434-2) Concentration changes in porous 

trodes during cycling. Hamby, D.C.; Hoover, N.J.; Pies cpg 
(Linfield Coll., McMinnville, OR (USA)). 1978. Contract EY-76-S- 
06-2434. 19p. (CONF- 7810147—1). Dep. NTIS, PC A02/MF AO1l. 

From Electrochemical Society-Battery design and optimiz- 
ation; Pittsburgh, PA, USA (16 Oct 1978). 

Concentration changes that occur in porous zinc secondary 
electrodes during cycling were measured. Changes occurring within 
cycles are similar to those postulated in the re. be flow theory 
of zinc secondary electrode shape change. The drastic cumulative 
changes in concentration as cycling progresses predicted by the 
theory were not observed in the cells studied. Overpotential mea- 
surements taken during cell operation were compared with values of 
concentration overpotential calculated on the basis of the observed 
concentration changes. Failure of the experimental overpotentials to 
correlate with the calculated values is discussed. 10 figures, 1 table. 


23370 Method of making a lithium—silicon boron electrode for 
electrical energy storage device. Sammells, A.F. (to Rockwell Inter- 
national Corp.). US Patent 4,116,780. 26 Sep 1978. Filed date 12 Sep 
1977. 14p. 

A method for forming an improved lithium electrode struc- 
ture which comprises an alloy of lithium, silicon, and boron in 
specified proportions and a supporting current-collecting matrix in 
intimate contact with the alloy is described. The lithium formed by 
the method of the present invention is utilized as the negative 
electrode in a rechargeable electrochemical cell. 5 figures, 3 tables. 


23371 Reaction catalyst for the elimination of oxyhydrogen gas 
in lead—acid storage batteries. Lahme, N.; Sassmannshausen, G. (to 
Accumulatorenwerk Hoppecke). US Patent 4,129,687. 12 Dec 1978. 
Priority date 18 Mar 1972, German, Federal Republic of (F.R. 
Germany). 8p. 

A reaction catalyst for the recombination of the oxyhydrogen 
gas produced by lead—acid storage batteries into water in a con- 
trolled, exothermic reaction is described. The catalyst element is a 
solid rod element with a central heat-conducting core. The catalyst 
rod is positioned inside a gas-tight housing in communication with 
the battery gas space. This rod element is produced by a fabricating 
method in which granular catalyst carrier material is worked into a 
paste which is then shaped and dried, the metallic catalyst being 
deposited on the surface of the carrier grains. 4 figures, 1 table. 


23372 Sodium sulphur cells. Jones, I.W.; Robinsen, G.; Bird, 
T.L. (to Electricity Council). US Patent 4,129,690. 12 Dec 1978. 
Priority date 15 Feb 1974, United Kingdom of Great Br:tain and 
Northern Ireland (UK). 6p. 

In a sodium sulfur cell, the cathode current collector in the 
sulfur/polysulfide cathodic reactant comprises an impermeable tube, 
e.g., a carbon or graphite tube, which is inert to the cathodic 
reactant and contains a solid metal core, e.g., an aluminum core, and 
a deformable electronic conductor, e.g., graphite felt, as a conduct- 
ing interface between the impermeable tube and the core. In a 
preferred construction, the current collector is axially located within 
a cylindrical electrolyte tube, the space between the electrolyte tube 
and impermeable tube containing the sulfur/polysulfides and a 
graphite felt. The outer surface of the impermeable tube in this case 
has grooves or recesses to form a sulfur reservoir. 1 figuve. 


23373 Galvanic element, particularly alkaline storage battery. 
Winsel, A. (to Varta Batterie Aktiengesellschaft). US Patent 
4,128,705. 5 Dec 1978. Priority date 12 Aug 1976, German, Federal 
Republic of (F.R. Germany). 4p. 
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In a galvanic element which has a tendency to leak electro- 
lyte at the lid seal, there is formed, on the metal enclosure portion 
which bears against the seal, a passive oxide surface layer which is 
not reducible at the negative electrode potential. 2 figures. 


23374 Storage battery. Ohya, T.; Isoi, T. (to Yuasa Battery Co., 
Ltd.). US Patent 4,127,707. 28 Nov 1978. Priority date 24 Sep 1977, 
Japan. 4p. 

This invention relates to storage batteries and more particu- 
larly to a storage battery having an improved terminal construction 
in which a cover and a synthetic resin portion surrounding a 
terminal post are best sealed together, the post passing through an 
opening in the cover and being electrically connected with a positive 
and negative plate group located in the battery container. The 
synthetic resin portion has a dish-shaped section with an upwardly 
open cavity, and has projections for the reception within recesses 
provided in ribs located on the inner wall and on the partition wall 
of the container. Thus, a storage battery is provided which avoids 
leakage of electrolyte from the terminal, is high in performance, is 
long lasting, is easy to make, is adapted for mass production, and is 
economical. 6 figures. 


23375 Sulfur/graphite fiber electrode for sodium—sulfur batter- 
ies. Joo, L.A. (to Great Lakes Carbon Corp.). US Patent 4,127,634. 
28 Nov 1978. Filed date 4 Jan 1978. 4p. 

A sulfur electrode for a sodium—sulfur secondary battery 
comprises a mixture of chopped graphite fibers and sulfur formed 
into a solid composite structure. 


23376 Battery insulator tus. Walters, G. US Patent 
4,126,734. 21 Nov 1978. Filed date 15 Jul 1977. 8p. 

A battery insulator apparatus is disclosed which in the pre- 
ferred embodiment comprises an insulating enclosure within which 
the battery is placed. The enclosure includes a pair of vents operable 
to open or close passageways leading from outside the enclosure to 
the interior of the enclosure. A vent includes a diaphragm and a 
compression spring positioned to normally move the diaphragm 
against an opening leading to the interior of the enclosure. The space 
behind the diaphragm is connected to a vacuum source, and applica- 
tion of a vacuum to the space causes the diaphragm to collapse 
against the spring, and thereby to move away from the opening to 
the interior of the enclosure. Alternative to the vacuum-operated 
vents, a shutter vent is mounted over an opening of the enclosure 
and is operable by air movement, such as that generated by the fan 
of an automobile engine, to open and permit air flow. When the 
vacuum-operated vents are connected to the vacuum system of an 
automobile engine, the vents are open when the engine is running, 
and are closed when the engine is not operating. 


23377 Manufacture of battery plates. Foulkes, S.C. (to Chloride 

Group Ltd.). US Patent 4,124,042. 7 Nov 1978. Priority date 18 Oct 

= United Kingdom of Great Britain and Northern Ireland (UK). 
p- 

There is disclosed apparatus for filling enveloped plates for 
batteries with active material. The apparatus comprises at least one 
filling station comprising means for supporting the envelope of a 
plate assembled on its current conducting element in a substantially 
vertical plane and a filling manifold adapted to introduce a slurry of 
active material into the envelope of a plate located in the supporting 
means. The apparatus further comprises a slurry storage tank adapt- 
ed to contain a supply of active material slurry and provided with 
agitating means for maintaining the active material in the storage 
tank in suspension as a slurry, and delivery means for delivering 
slurry from the storage tank to the manifold of a selected filling 
station. 15 figures. 


23378 Accumulator with plate element having a rib for securing 
to cell wall. Knapp, K.; Prause, S. (to Varta Batterie AG). US Patent 
4,124,745. 7 Nov 1978. Priority date 16 Apr 1975, German, Federal 
Republic of (F.R. Germany). 4p. 

An accumulator has plate elements of positive and negative 
electrode plates with interposed separators, lugs on the electrode 
plates interconnected by connecting straps, and at least one rib 
secured on the top surface of the plate and separator to secure the 
plate element to end walls. This construction enhances the capability 
of the accumulator to withstand vibration, i.e., makes it shake 
resistant. 4 figures. 


23379 Mercury-free secondary alkaline battery and improved 
negative interseparator therefor. Chireau, R.F.; Berchielli, A.S. (to 
Yardney Electric Corp.). US Patent 4,124,743. 7 Nov 1978. Filed 
date 13 Oct 1977. 6p. 

Hydrogen gas evolution in secondary alkaline batteries which 
utilize zinc electrodes is reduced by incorporating mercury-free 
additives in the negative interseparators of such batteries. The addi- 
tives disclosed herein are certain electrolyte-soluble compounds of 
lead, cadmium, and tin. 
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23380 Sodium—sulfur battery. Dubin, R.R. (to Electric Power 
Research Inst., Inc.). US Patent 4,124,740. 7 Nov 1978. Filed date 27 
Dec 1977. 10p. 

A new seal for a sodium—sulfur battery is disclosed. The 
sodium—sulfur battery uses two cylindrical containers for contain- 
ing sulfur and sodium in molten states and a beta—alumina electro- 
lyte tube located primarily within the sulfur container. The battery 
disclosed includes a novel header, preferably a metal header, be- 
tween the containers and through which the beta—alumina tube 
extends. In order to prevent either the sulfur o: sodium from passing 
between the header and tube, the header includes an inner circumfer- 
ential surface which forms a continuous mechanical seal around and 
against the tube to prevent sulfur or sodium passage. The header is 
attached to, but must electrically isolate, the two containers. 2 
figures. 


23381 Bipolar electrode support structures. Nordblom, G.F.; 
Turillon, P.P.; Huston, E.L.; Keresztes, $.L. (to International Nickel 
Co., Inc.). US Patent 4,124,746. 7 Nov 1978. Filed date 16 Feb 1978. 
12p. 

A bipolar electrode support structure for use in a lead—acid 
battery is constituted by a porous matrix of valve metal, impregnated 
with lead or a lead alloy. There is on at least one of its surfaces a 
rim-portion at which litle or no lead is exposed. The rim-portion is 
used to maintain an electrolyte-tight seal in operation. 10 figures. 


23382 Process for sealing electrochemical cells. Feldhake, R.H. 
(to ESB Inc.). US Patent 4,122,242. 24 Oct 1978. Filed date 9 May 
1977. 8p. 

A process for improving leakage resistance in a galvanic cell 
is provided. This is done by making an improved grommet and metal 
cover. The process comprises swelling a grommet which has been 
placed tightly around the periphery of a metal cover until the 
grommet is loose upon the metal cover, forcing a sealant solution 
between the swollen grommet and metal cover, and then shrinking 
the grommet to substantially its original size to trap the sealant 
compound between the grommet and metal cover. | table. 


23383 Sealed alkaline battery. Tsuchida, T.; Shinoda, K.; Saka- 
moto, N. (to Fuji Electrochemical Co., Ltd.). US Patent 4,122,243. 
24 Oct 1978. Priority date 10 Feb 1977, Japan. 8p. 

In an alkaline battery hermetically sealed by fusion of an 
insulator containing silicon oxide such as glass interposed between 
an annular metal cover electrically connected to one electrode of the 
battery and a metal member connected to the other electrode of the 
battery, an annular packing is disposed inside the annular metal 
cover and in abutment with it, and a metal collector plate is 
connected to the metal member and disposed below the insulator. 
The peripheral edge of the metal collector plate is tightly held 
against the inner periphery of the packing to define a closed space 
between the insulator and the collector plate. 2 figures. 


23384 Material for an alkaline cell separator and a process of 
making. Bernstein, P.; Coffey, J.P.; Varker, A.E. (to ESB, Inc.). US 
Patent 4,122,133. 24 Oct 1978. Filed date 23 Mar 1977. 12p. 

A material useful as a separator in batteries and a process for 
making the material is provided. This material is a polyolefin having 
grafted to it side chains derived from an ethylenically unsaturated 
ionogenic monomer and cross-linked with sulfur. 1 table. 


23385 Secondary battery. Beck, F.; Wurmb, R.; Boehlke, K. (to 
BASF Aktiengesellschaft). US Patent 4,119,767. 10 Oct 1978. Prior- 
ity date 30 Apr 1976. 6p. 

In a secondary battery employing an aqueous lead salt solu- 
tion as the electrolyte, salts of manganese, cobalt, nickel, copper, 
tallium, bismuth and/or antimony are additionally present in concen- 
trations of from 0.1 to 100 mmole/1. 6 figures, 2 tables 


23386 Method and apparatus for forming cermet electrodes for 
alkaline accumulators. Kolosov, I.A.; Ivanyatov, J.E.; Kalininskaya, 
V.N. US Patent 4,116,803. 26 Sep 1978. Filed date 11 May 1977. 6p. 

A method for forming cermet electrodes for alkaline accumu- 
lators consists in winding a band stock together with a counterelec- 
trode into a roll, connecting the ends of the band stock and the 
counterelectrode to the opposite poles of a power source, and 
forming cermet electrodes by anode and cathode polarization of the 
band stock in an electrolte. The band stock is assembled together 
with the counterelectrode and insulated from it. An apparatus for 
carrying out the method of forming cermet electrodes for alkaline 
accumulators, according to the invention, comprises an electrolyte 
bath having disposed in it a spool upon which are simultaneously 
wound a band stock and a counterelectrode insulated from each 
other. The width of the spool is 10 to 15% larger than the widths of 
the band stock and the counterelectrode. The band stock and the 
counterelectrode are axially offset relative to each other during 
winding. The heads of the spool are insulated from each other and 
oe with openings for accommodating contact therminals in 
them. 
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23387 Method of treating low antimony alloy battery grid materi- 
al with phosphorus. Nees, J.; Pike, K. (to General Battery Corp.). US 
Patent 4,113,477. 12 Sep 1978. Filed date 16 Feb 1977. 4p. 

A novel method is provided wherein the grain structure and 
castability of low-antimony lead battery grid alloy is improved by 
treating that alloy with trace amounts of phosphorus, and more 
particularly red phosphorus. 


23388 Secondary cells. Goldstein, J.R.; Klein, Y. US Patent 
4,113,921. 12 Sep 1978. Priority date 12 Jul 1976, Israel. 10p. 

The invention relates to a secondary cell having zinc elec- 
trodes in which there is provided an auxiliary electrode with a 
surface of electrocatalyst having a low overvoltage for hydrogen 
evolution, which is resistant to deposition of zinc thereon. Means are 
provided for connecting the auxiliary electrode to the negative 
electrodes during charging, the arrangement being such that the 
auxiliary electrode takes up the excessive current at the negative 
electrodes over that of the positive ones and thus, eliminates or 
substantially reduces shape-change phenomena of the negative elec- 
trodes. It further relates to a Ni—Zn cell of the minimum electrolyte 
type having teflonized ZnO electrodes, wherein there is provided a 
U-shaped electrocatalytically active auxiliary electrode in the shape 
of a bent-over ribbon of suitable catalytically active surface. The 
auxiliary electrode is positioned adjacent to the edges of the lower 
end of the plates of the cell and its lateral sides, and a further 
rectangular similar material, adjacent to the upper edge of the plates 
of the cell. The auxiliary electrode is separated from the edges of the 
plates by a suitable pervious insulator. The auxiliary electrode is 
adapted to be connected with the zinc plates during the charges, the 
arrangement being such that the auxiliary takes up about 5 to 10 per 
cent of the current during charging. 2 figures, 1 table. 


23389 Quantitative study of shape change in zinc secondary 
electrodes. Poa, S.P.; Wu, C.H. (National Tsing Hua Univ., Hsin- 
Chu, Taiwan). J. Appl. Electrochem.; 8: No. 5, 427-436(Sep 1978). 

Zinc electrode shape changes resulting from cell cycling were 
studied. Experiments were performed with zinc—silver oxide sec- 
ondary cells of an industrial type. The results indicate that the extent 
of shape change is directly affected by the rate of discharge and 
charge, and the ZnO content of the electrolyte. The zinc electrode 
shape change can be mitigated by adding to the edge sections of the 
separator system a layer of nonwoven fabric treated with Fe(OH). 
The extent of shape change can also be reduced by increasing the 
separator thickness at the plate periphery. The orientation of the zinc 
electrode with respect to the earth’s gravitational field (horizontally 
or vertically) on cycling and the preparation methods for the zinc 
electrode (electrodeposition or slurry paste) had no apparent effect 
on the extent of zinc electrode shape change resulting from cell 
cycling. 19 figures. 


23390 Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials. Percheron Born Guegen, 
A.P.; Achard, J.C.; Loriers, J.; Bonnemay, M.; Bronoeel, G.; Sarra- 
din, J.; Schlapbach, L. (to Agence Nationale de Valorisation de la 
Recherche, France). US Patent 4,107,405. 15 Aug 1978. Priority date 
23 May 1975, France. 12p. 

The invention relates to electrode materials based on lanth- 
anum and nickel having a formula close to LaNis in which one of the 
components is partially substituted by a metal selected from those in 
groups Ia, II, III, IV, and Va of the periodic table of elements, and 
other than lanthanides, in an atomic proportion which is not zero, 
being higher than 0.1% and lower than 25%, and preferbly frm 0.5% 
to 15% with respect to the lanthanum. 


23391 Application of SEM for monitoring morphological changes 
on the surface of secondary cell electrodes during cycling. Mohyla, I.; 
Marek, J. (Research and Development Labs., Bateria Slany, Czecho- 
slovakia). J. Appl. Electrochem.; 8: No. 4, 365-367(Jul 1978). 

A method for observing a specific region of an electrode 
during its lifetime is described. The method enables morphological 
changes on the electrode surface to be monitored. The use of the 
method is briefly illustrated by use of a sintered cadmium electrode 
in an alkaline medium. 4 figures. (RWR) 


23392 Sealed type stationary battery using catalyst plug. Sasaki, 
T.; Kitamura, E.; Kosakai, T.; Koike, K. Natl. Tech. Rep. (Matsushita 
Electr. Ind. Co., Osaka); 24: No. 2, 306-312(Apr 1978). (In Japanese). 

Recently in Japan there has been a tendency, when replacing 
stationary batteries, to use the sealed type, a type which prevents the 
loss of electrolyte and requires little maintenance. The sealing 
method is classified into the auxiliary electrode system and the 
catalyst (gas recombination) plug system. This report describes the 
construction and performance of the latter system, which was newly 
developed. This new gas recombination plug provides higher recom- 
bination efficiency, as well as explosion-proof and mist-proof proper- 
ties, in comparison with the conventional type, and offers a high 
degree of safety at an overcharge of 0.1C. (14 figures, 3 tables) 
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23393 Battery internal impedance meter. lida, Y.; Satoh, Y.; 
Furuishi, H. Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 24 
No. 2, 380-386(Apr 1978). (In Japanese). 

Recently, battery internal resistance has become an important 
item of battery characteristics when designing power sources for 
electronic equipment. Strict quality control of batteries has therefore 
become necessary. As a result of these circumstances, a portable 
measuring instrument which can be used to measure battery internal 
resistance easily and to obtain a reproducible measured value has 
been needed. By use of the A.C. Method proposed by the IEC and 
the Japanese Dry Battery Industrial Association, a direct-reading 
internal resistance meter operated by batteries was developed. In 
addition, a special probe which can be used to measure low resis- 
tance accurately by the four-terminal method was developed. This 
instrument is suitable for checking battery quality by manufacturers 
and users. (16 figures) 


23394 Quick charger for sealed rechargeable batteries. Koyama, 
Y.; Kuwatsuru, S.; Furuishi, H. Natl Tech. Rep. (Matsushita Electr. 
Ind. Co., Osaka); 24: No. 2, 387-392(Apr 1978). (In Japanese). 

The demand for quick charging, instead of the usual standard 
charging (1/10C rate charge), has increased as many sealed rechar- 
geable batteries have been used for cordless equipment. In considera- 
tin of the necessary conditions and detection system for overcharge 
protection during quick charging, two chargers were developed: a 
charger designed for quick charging and safety; a charger of small 
size and of light weight developed by using a high-frequency power 
converter. Some technical points for suitable design of these char- 
gers are described. (14 figures) 


23395 PANANICA quick charger for portable VIR and color 
camera. Watanabe, Y.; Sato, K.; Kitani, M. Natl. Tech. Rep. (Matsu- 
shita Electr. Ind. Co., Osaka); 24: No. 2, 393-398(Apr 1978). (In 
Japanese). 

Recently, the use of portable VTR and color camera systems 
has become popular for producing various news films, documentary 
films, general TV programs, and VTR commercials. A cylindrical 
sealed nickel—cadmium rechargeable battery has been used as the 
system power source, and, therefore, a method of quick charge to 
keep the battery ready for the next use has been strongly demanded. 
The usual charge method, however, leaves something to be desired. 
It cannot give full performance with respect to required capacity, 
and it damages the battery by overcharge. The PANANICA Quck 
Charger, which can charge the battery safely and effectively, was 
developed by using the pulse-charge method, a temperature sensor 
to control the charge, the charge-stop function to prevent over- 
charge, exclusive intergrated circuit, etc. (7 figures, 3 tables) 


23396 Automatic nickel cadmium battery tester. Waters, T.W. 
Electron. Eng.; 50: No. 601, 19(Jan 1978). 

An automatic battery charger is presented which has been 
found useful in maintaining and evaluating the condition of nickel 
cadmium batteries as well as acting as a routine charger. The unit 
can be set for fast or slow charge, the times taken being 43.7 minutes 
and 11 hours 39 minutes, respectively. 


23397 Zinc electrode in sealed alkaline cells. McBreen, J. (Gen- 
eral Motors Research Laboratories, Warren, MI). pp 724-731 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Increasing the amount of metallic zinc in the negative elec- 
trodes of sealed Zn/NiOOH cells improves the capacity mainte- 
nance during cycling and the initial oxygen recombination rate on 
the zinc electrode. The amount of hydrogen evolved in cells in- 
creases with increasing Zn reserve, but does not present a problem if 
there is an adequate ZnO reserve in the negative electrodes at the 
end of charge. Contamination of the Zn electrode by the positive 
electrode active materials [Ni(OH)2 and Co(OH)2] does not present 
any problems in sealed cells. 2 figures, 3 tables. 


23398 Analysis of porous electrodes with sparingly soluble reac- 
tants. V. Single pore studies: Ag/AgCl system. Gu, H.; Bennion, D.N. 
(Univ. of California, Los Angeles). pp 757-769 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Galvanostatic charging and discharging experiments at 50 and 
25 wA were conducted on a single-pore Ag/AgCl electrode of pore 
dimensions 2 mm x 2 mm x 35 pm in 1 N KCl. This study was aimed 
at characterizing critical processes that determine the performance 
of porous Ag/AgCl electrodes and at verifying the predictions of a 
mathematical model [J. Electrochem. Soc., 123, 1364 (1976)] in 
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terms of overall electrode potentials and reactant or product (AgCl) 
distributions as functions of time. Morphological variation with 
respect to the frontal plane of the singl-pore electrode was observed 
after repeated cycling of the electrode. Good agreements in terms of 
overall electrode potentials and initial product distributions during 
charging were obtained between mathematical model predictions 
and experimental results. 12 figures. 


23399 Detection of elementary processes within porous elec- 
trodes. Szpak, S. (Naval Ocean Systems Center, San Diego, CA); 
Katan, T. pp 770-783 of Proceedings of the symposium on electrode 
materials and processes for energy conversion and storage. MclIn- 
tyre, J.D.E.; Srinivasan, S.; Will, FG. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Problems in electrode modeling are reduced if participating 
processes are recognized and experimentally defined. Difficulties in 
treating complex interplay between elementary processes within 
confines of a changing porous structure are minimized through 
application of simple concepts, e.g., penetration depth and a structur- 
al unit characteristic of a porous electrode. A systematic approach to 
the determination of relevant processes and to specification of elec- 
trode structure for a prescribed performance is examined. The 
analysis is applied to the Ag/AgCl system in 1 N KCl operating at 
23°C. 5 figures, 2 tables. 


23400 Mechanism of electrodes based upon inorganic intercala- 
tion compounds. Whittingham, M.S. (Exxon Research and Engineer- 
ing Co., Linden, NJ). pp 784-798 of Proceedings of the symposium 
on electrode materials and processes for ark, conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Many oxides and other chalcogenides of the early group 
transition metals are able to react with lithium to form ternary 
compounds by the insertion of the lithium ions into the crystalline 
lattice of the electrode. It was found that cell reversibility is opti- 
mized when no chemical bonds are broken during discharge, that is, 
where ternary compounds are formed by an intercalation reaction 
and where a broad range of nonstoichiometry exists, as in the system 
Li/TiS2. 12 figures, 1 table. 


23401 Developments in solid solution electrodes. Steele, B.C.H. 
(Imperial College, London, Eng.). pp 799-808 of Proceedings of the 
symposium on electrode materials and processes for energy conver- 
sion and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The concept of a solid-solution electrode is briefly reviewed, 
and attention is drawn to the lack of an appropriate theoretical 
model which could be used to predict the thermodynamic properties 
of these grossly defective nonstoichiometric materials. The proper- 
ties of existing solid-solution anodes and cathodes are summarized 
with comments about the volume changes accompanying the incor- 
poration of H*, Ag*, Cu*, Li*, the degree of reversibility, and the 
influence of the nonstoichiometry of the host lattice. These particu- 
lar properties are emphasized by the inclusion and discussion of 
recent measurements on Li/sub x/VO2, Cu/sub x/FeS,, and K/sub 
1+x/Fe;:0;7. Finally, some comments are made about the interfa- 
cial properties of solid-solution electrodes. 12 figures, 2 tables. 


23402 Evaluation of lithium titanates as cathode materials. Lie- 
bert, B.E.; 7 pner, W.; Hu gins, R.A. (Stanford University, CA). 
pp 821- 832 of Sovektings of the symposium on electrode materials 
and  aomnaga for ener BY acdc» and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Manish of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 19 

The ionic conductivity and chemical diffusion coefficient of 
several lithium titanates were studied by using NMR, ac conductiv- 
ity, and an electrochemical titration rhe h nn in order to determine 
the suitability of these materials in high-temperature Li batteries. In 
addition, the Gibbs free energy of mixing was determined as a 
function of stoichiometry. The range of solid solubility for Li in the 
spinel and ramsdellite structures is appreciable. 9 figures. 


23403 Determination of the kinetic and thermodynamic param- 
eters of mixed conducting electrodes and application to the systems 
Li—Sb and Li—Bi. Weppner, W.; Hu ~ R.A. (Stanford Univ., 
CA). pp 833-846 of Proceedings. of the symposium on electrode 
materials and processes for energy conversion and storage. McIn- 
tyre, J.D.E.; Srinivasan, S.; Will, FG. (eds.). Princeton, NJ; Electro- 
chemical Society, Inc. (1977). 
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From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The electrochemical galvanostatic intermittent titration tech- 
nique (GITT) is described which combines both transient and 
steady-state measurements to obtain, in situ, the kinetic and thermo- 
dynamic — of solid mixed-conducting electrodes which are 
relevant for battery-type applications. A number of quantities, such 
as the chemical and component diffusion coefficients, the partial 
ionic conductivity, the mobilities, the thermodynamic enhancement 
factor, the parabolic rate constant, the Gibbs energy, enthalpy, and 
entropy of formation are obtainable as functions of the stoichiome- 
tric composition from a single set of experiments. The technique is 
applied to study the systems Li—Sb and Li—Bi over their whole 
ranges of composition. The main change of the lithium ge 
‘ pears at 3:1 molar ratios of the alkali and the Va metal. Bot 

LisSb and LisBi show high chemical diffusion coefficients 
oe other kinetic quantities, and may therefore be called fast elec- 
trodes. 14 figures. 


23404 Investigation of lithium utilization from a lithium—silicon 
electrode. Seefurth, R.N.; Sharma, R.A. (General Motors Research 
Laboratories, Warren, MI). pp 899-913 of Proceedings of the sympo- 
sium on electrode materials and processes for energy conversion and 
storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Prince- 
ton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

A half-cell of the type Li(in solid LigSi or Lie:Sis, or LiisSis)/ 
LiCI—KC] eutectic or LiF—LiCI—KC1 melt or LiF—LiCl—LiBr 
melt/Li(in solid LigSi in equilibrium with Si) was used to investigate 
lithium utilizations (to a 0.5 V cutoff vs. 40 a/o Li—Al) from LieSi, 
Lie:Sis, and LiisSi, at current densities between 20 and 1000 mA/ 
cm? and at temperatures between 675 K and 750 K. The lithium 
utilizations from these compounds did not appear to be greatly 
influenced by current density or temperature variations. For exam- 
ple, 60 to 80% of the lithium from the LizSi—Si plateau, >90% of 
the lithium from the Lie:Sis—LigSi plateau, and 80 to 90% of the 
lithium from the LiisSis—LieiSis plateau were utilized at current 
densities between 50 and 400 mA/cm?®. The polarization at current 
—e up to 500 mA/cm? appeared to be mostly ohmic. 7 figures, 

tables. 


23405 Electrochemical behavior of iron in solutions of lithium 
sulfide in molten LiCI—KCl. Melendres, C.A.; Sy, C.C. (Argonne 
National Lab., IL). pp 925-936 of Proceedings of the symposium on 
electrode materials and processes for energy conversion and storage. 
McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; 
Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

The anodic oxidation of iron in molten LiCI—KC1 solutions 
containing lithium sulfide was studied. Cyclic voltammetry and 
potential step experiments indicated the formation of sulfide coatings 
on the electrode in the potential range of about 1.1 to 1.8 V vs. a 
LiAl reference; massive iron dissolution was observed at more 


anodic potentials. X-ray analysis of the coatings formed during 
controlled potential electrolysis showed FeS to be present in samples 
anodized at 1.38 to 1.75 V and a phase of approximate composition 
LiKeFe2sS26Cl to be pa also at potentials up to 1.55 V. The 


structure and morphology of the coatings were examined by optical 
and scanning electron sieeatien. 11 figures. 


23406 Sulfur electrode performance in sodium/sulfur cells. 
Piercy, R.; Sudworth, J.L. (British Railways Board, London, Eng.). 
pp 950-962 of Proceedings of the symposium on electrode materials 
and ——— for a ek, conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. ‘ist, 

From or of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Data are beak I which show that constant-current charg- 
ing of sodium/sulfur cells, at rates required for railway applications, 
is unsatisfactory. Constant-voltage charging of cells leads to greatly 
improved char, 7 acceptance, but unacceptably long recharge times 
are required. is shown that a charge regime incorporating a 
current limit leads to greatly improved rechargeability. The interna 
resistance of cells are briefly considered and compared with theoreti- 
cally predicted values. 14 figures. 


23407 Influence of carbon matrix characteristics upon the per- 
formance of sulfur electrodes for sodium—sulfur cells. Brennan, 
M.P.J. (Chloride Silent Power Ltd., Astmoor, Runcorn, England). 
pp 963-974 of Proceedings of the symposium on electrode materials 
and processes for energy conversion and storage. McIntyre, J.D.E.; 
Srinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 
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Sodium—sulfur cells of the central sulfur configuration, al- 
though free from the problems of case corrosion, can still exhibit 
capacity losses of up to 50% over 100 cycles of operation. This loss 
is mainly due to a failure to recharge fully in the two-phase regime 
of the operating cycle. The relationship between rechargeability and 
the surface properties of the carbon matrix employed as the current- 
collecting member in the sulfur electrode was studied. The influence 
of cell constructional variants is also considered. 3 figures, 8 tables. 


23408 Secondary lithium electrode in nonaqueous electrolytes— 
some problems, some solutions. Brummer, S.B.; Dampier, F.W.; 
Koch, V.R.; Rauh, R.D. (EIC Corp., Newton, MA). pp 975-984 of 
Proceedings of the symposium on electrode materials and processes 
for energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977) 

Studies of Li cycling on Ni substrates were carried out in 
propylene carbonate, methyl acetate, and tetrahydrofuran (THF). In 
general, LiAsF¢ gives higher cycling efficiencies than LiClO,. With 
LiAsFe solutions, treating the electrolyte with alumina and preelec- 
trolysis markedly increase the cycling efficiency. In the case of 
THF, 1M LiAsFg, storage of the electrolyte at 71°C leads to further 
improvements. Efficiencies in all samples deteriorate with repeated 
cycling. The drop is gradual, however, with LiClO,-containing 
electrolytes, and with aged THF, 1M LiAsF¢. It is postulated that 
the rate of occlusion of the Ni substrate, and therefore the rate of 
efficiency deterioration, depends on the characteristics of the films 
formed on Li by reaction with components of the electrolyte solu- 
tion. 3 figures. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23349, 23366, 25120 


23409 D.C. power supply. Ohashi, N. Watanabe, Y.; Kitani, M. 
Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 24: No. 2, 399- 
404(Apr 1978). (In Japanese). 

DC power supplies are for ordinary and emergency use as 
power sources for various structures such as office buildings, depart- 
ment stores, hotels, and for facilities such as roads, tunnels, dams, 
power stations, etc. There is strong demand for these dc power 
supplies to be safe, automated, and maintenance free, and to have 
high reliability. A dc power supply which meets these demands is 
described; electric circuit construction is emphasized. (10 figures, 4 
tables) 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 21464 


23410 (DOE/PR—0026) Contractor Procurement Sytem Review 
program. Annual report, fiscal year 1978. (Department of Energy, 
Washington, DC (USA). Office of Procurement and Contracts Man- 
agement). Jan 1979. 22p. Dep. NTIS, PC A02/MF AO1. 

Fiscal Year 1978 saw some $10.1 billion obligated on awards 
over $5 million and some $60.7 billion of on-going contracts under 
administration. A Contractor Procurement System Review (CPSR) 
program is an evaluation of a contractor's procurement system and 
the effectiveness with which procurements are placed in the per- 
formance of Government contracts. The objectives of the DOE 
CPSR Program are to provide: (1) a means for evaluating the 
efficiency, effectiveness, and economy with which the contractor 
manages the procurement function; (2) the basis for the construction 
officer to grant, continue, withhold, or withdraw approval of the 
contractor's procurement system; (3) reliable current information on 
the contractor's procurement system for use in source selection, 
determining the appropriate type of contract, estimating contract 
costs, and establishing profit or fee objectives; and (4) current 
procurement system information for appropriate DOE activities. 


23411 (NP—23545) GAO energy digest: a bibliography. (General 
Accounting Office, Washington, DC (USA)). Sep 1977. 222p. GPO. 

This digest cites and indexes over 400 documents, including 
GAO energy-related audit reports, special studies, speeches and 
testimony, as well as recurring energy reports to the Congress 
Federal energy program evaluation reports, and Federal energy 
information sources and systems. The publication has three sections: 
1. The CITATION section usually provides the following informa- 
tion about each document: title/subtitle, date, type of document, 
author/witness, agency/organization which issued report, congres- 
sional relevance, law/authority, and an abstract. 2. The APPENDIX 
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section has the following four components: Federal Program Evalu- 
ations on Energy (arranged by agency); Requirements for Recurring 
Reports to the Congress on Energy (bibliographic citations, ar- 
ranged by agency, of required or volunteered energy reports); 
Federal Information Sources and Systems on Energy (arranged by 
agency, including an agency contact and telephone number for each 
entry); and Major Energy Legislation (abstracts of significant energy 
legislation enacted through the 94th Congress, 1976. 3. The four 
INDEXES (subject, agency/organization, law/authority, and con- 
gressional relevance, enable users to locate documents of interest 
easily. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 21461, 22558, 23424, 23425, 
23475, 23479, 23483, 23489, 23498, 23526, 23528 


23412 (BNL—50782, pp 153-165) World trade model. Deonigi, 
D. (Battelle-Pacific Northwest Lab., Richland, WA). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


This econometric model is concerned with total trade flows 
and oil demand in various areas of the world. 12 tables. (DLC) 


23413 (BNL—S50782, pp 183- canis Lorendas Project, modeling of 
long-range energy development and ere port, $s A. (Virginia 
Polytechnic Inst. and State Univ., a ay A). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


This paper consists of Vu-graphs which summarize the char- 
acteristics and results of one of the p studies conducted 
with the LORENDAS (Long-Range Energy Developments and 
Supplies) model concerning the long-range supply of energy to the 
United States. The results are: continued dependence on oil imports, 


increased reliance on coal, questionable nuclear power incentives, 
high electricity costs, and capacity expansion limitations. 26 figures. 
(DLC) 


23414 (BNL—50856) Documentation of the Brookhaven energy 
I-O and I-O/BESOM linkage. Fraser, J.T. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1978. Contract EY-76-C-02-0016. 
110p. Dep. NTIS, PC A06/MF AO1. 

This paper documents the BNL input-output model and its 
linkage with the BNL linear activity analysis model, BESOM. 
Linking of the I-O and the linear programming (LP) models permits 
assessment of economy-wide impacts of future technological changes 
in both the energy sector and elsewhere in the economy as well as 
impacts arising from a wide range of government energy policies. 
This paper describes the development and structure of the current 
version of the BNL I-O model presently in use and the structural 
modifications of a capital-investment routine, and a balance-of-pay- 
ments routine that have been incorporated. Also, the structure and 
solution techniques for the linked I-O/LP model are described. 


23415 (BNL—50892) Alternative, semi-automated method for 
performing multiobjective analyses. Schank, J. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1978. Contract EY-76-C-02-0016. 
99p. Dep. NTIS, PC A0S/MF AO1. 

Multiple criteria are required to fully characterize the —_ 
of any energy system. Past multiobjective analyses perform 
the sepacseet Energy System : ae Model have — 
upon the generation of pairwise tradeoffs between competing objec- 
tives. This process proved Sn. burdensome. This study 
develops an automated methodology for such analyses. Both the 
previous and automated procedures are executed u ugoe variants of 
the 1985 and 2000 National Energy Plan scenarios and the respective 
results are compared. 


cating P TD—29000) 
transportation 

«Aa a ransportation and Economic Research Associates, 
Arlington, VA (USA)). 15 _ Contract EM-77-C-01-8578. 
84p. Dep. NTIS, PC A0S/MF 

Three research tasks camanties with modifications and/or 
alterations to the PIES (Project Independence Evaluation System) 
and one auxiliary research task are reported. The first task, a 
modification to the transportation data base for petroleum refining 
egions, was necessitated by a proposed change of the present seven 
refining districts to ten refining districts. Five of the “Standard 
Tables” on transportation costs required changes. Tariffs and route 
descriptions are given in interregional pipeline rates for crude oil and 
petroleum products. Pipeline tariffs and tanker costs for distribution 
of Alaskan oil to PIES refining regions are tabulated. In the second 
task the structure of the coal transportation submodel in PIES was 
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changed by building a simplified transshipment network which 
makes it possible to easily track coal from the mine to the point of 
use. The third task is a brief description of natural gas rates and rate 
making practices in the U.S. The fourth task analyzes differences in 
actual wholesale prices in various other locations in a region (as 
opposed to the PIES centroid) with respect to the differences in 
transportation costs. 


23417 Futures research in government. Roberts, P.C. Sci. Public 
Policy; 5: No. 6, 438-443(Dec 1978). 

Recent research programs addressing world social and eco- 
nomic problems reflect a growing public concern for the future. 
Ranging from individual and small-group activities to international 
institutes, the studies have focused on the special problems of the 
industrialized versus the developing countries. Systems analysis, 
simulation, and world-modeling instruments have been applied to the 
problem, although their failure to predict certain events and trends 
has led to some skepticism. A polarization of doommongers and 
those anticipating perpetual technological fixes has been unfortunate. 
The study of economic futures has tended to focus on the equilibri- 
um state rather than the crucial factors of physical limits and the 
speed of adaptation. The author reviews the work of Britain's 
Systems Analysis Research Unit (SARU) and outlines present and 
future objectives. 


23418 Field-testing a new planning concept. Taylor, R.; Kara- 
ganis, J. EPRI J.; 3: No. 9, 20-21(Nov 1978). 

A new utility planning model, described in the May 1978 
issue, has been developed by the Electric Power Research Institute 
(EPRI) and tested by 60 utility representatives at a special work- 
shop. The new concept projects a probable range rather than a 
specific future capacity requirement as a way to lessen uncertainty. 
It stresses a planning reserve margin rather than a complex schedul- 
ing system and is readily adapted to computer use. The model 
simulates and tracks utility decisions, which allows individual utili- 
ties to adapt specific parts to their needs. Utility reactions at the 
workshop were mixed, some utilities finding the model too simple; 
but interest increased with better understanding according to Jerry 
Karaganis, former project manager in the EPRI Systems Program. 


23419 Aims, methods, and uses of energy accounting. Roberts, F. 
(Energy Technol Support Unit, Didcot, Oxfs, Engl). Appl. Energy; 4: 
No. 3, 199-217(Jul 1978). 

The paper begins by stating the value of energy accounting 
and defining the subject. The aims of energy accounting are then 
listed and discussed. The three basic methods of energy accounting 
are currently input/output table analysis, statistical analysis, and 
process analysis. In turn, these are briefly described and then illus- 
trated by some recent examples of their application. 18 refs. 


23420 Managing the energy transition: a system dynamics search 
for alternatives to oil and gas. Naill, R.F. Cambridge, MA; Ballinger 
Publishing Co. (1977). 268p. Harper and Row, Keystone Industrial 
Park, Scranton, PA 18512 $20.00. 

Managing the Energy Transition examines the future behav- 
ior of the United States energy system as it shifts away from 
dependence on oil and gas. With the aid of a mathematical model 
that interrelates energy demand, prices, resource capital and labor 
availability, new technologies, and environmental constraints, the 
study analyzes the United States future dependence on imports, and 
evaluates a number of strategies designed to achieve independence 
from foreign sources of oil. The model, titled COAL2, has been the 
basis for testimony to Congress, GAO, and FEA, and is currently 
being implemented under contract at ERDA. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 21477, 22053, 22943, 23417, 
23443, 23449, 23461, 23497, 23507, 23512 


23421 (LA—7046-MS) Breaking the stalemate: an analysis of 
boom town mitigation policies. Ford, A. (Los Alamos Scientific Lab., 
NM (USA)). Nov 1977. Contract W-7405-ENG-36. 3lp. Dep. NTIS, 
PC A03/MF AOI. 

This paper poses a question of concern to boom town plan- 
ners: should a town provide the public facilities required to serve the 
needs of the peak population if such facilities would not be fully used 
after the construction-related families leave town. The question is 
answered by exercising simulation and evaluation models developed 
for boom town conditions. The simulation model shows the outcome 
resulting from a town’s decision about building the extra public 
facilities. Output variables of the simulation model include popula- 
tion, property tax rate, adequacy of public facilities, outstanding 
debt, housing stocks, and adequacy of retail and service facilities. 
The outcomes of the simulation model are evaluated with value 
models developed for nine public and private viewpoints from 
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Farmington, New Mexico. The policy conclusion to be drawn from 
this analysis is that local viewpoints could arrive at a consensus to 
provide the full complement of public facilities needed at the peak of 
the boom as long as specific boom town policies are implemented. 
Most importantly, they require a dependable signal from the energy 
company about the size and timing of the construction workforce. 


23422 (LA-UR—78-3328) Rational economic strategy and entro- 
pic analysis. Allred, J.C.; Howard, H.H. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 10p. (CONF- 
7809117—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on dissipative structures in the social and 
physical sciences; Lake Travis, TX, USA (25 Sep 1978). 

The neglect of entropic changes of energy and matter in the 
economic process leads to incorrect formulation of economic theory, 
as was first pointed out by the economist, Nicholas Georgescu- 
Roegen. Entropic analysis, that is, the reckoning of entropic changes 
in real-world processes, appears to be a useful guide toward a 
realistic understanding of the economic process. The example chosen 
here is the choice between natural gas and coal as fossil fuel. An 
outline of the necessary analysis is discussed, together with the 
requirements of rational economic strategy. 


23423 (ORAU—149) Technological change, adjustment mecha- 
nisms, and the community. A research design. Shepard, J.M. (Oak 
Ridge Associated Universities, Inc., TN (USA). Manpower Devel- 
opment Div.). Nov 1978. Contract EY-76-C-05-0033. 34p. Dep. 
NTIS, PC A03/MF AOl. 

This report contains guidelines for investigating the relation- 
ships among technological change in the firm, impacts of technologi- 
cal change on workers, adjustment mechanisms designed to alleviate 
negative impacts, effects of technological change on the community 
in which it has occurred, and how adjustment mechanisms to tech- 
nological change might moderate or alter the effects of technologi- 
cal change on the community. Two topics are presented: a theoreti- 
cal framework outlining the relationships, and a research design for 
measuring the ways in which adjustment mechanisms may modify 
the impacts of technological change on the community. 


23424 (ORAU/IEA—78-18(R)) Discounted cash flow (DCF) 
and revenue requirement (RR) methodologies in energy cost analysis. 
Phung, D.L. (Institute for Energy Analysis, Oak Ridge, TN (USA)). 
Sep 1978. Contract EY-76-C-05-0033. 52p. Dep. NTIS, PC A04/MF 
AOl. 


Of the many cost analysis methods employed, two are most 
frequently used for the comparison of alternative energy technol- 
ogies: these are the discounted cash flow (DCF) method and the 
revenue requirement (RR) method. The former is more favored by 
unregulated industries which do not know but must estimate in 
advance how much revenue their products can generate in the 
competitive marketplace. The latter is favored by regulated indus- 
tries which know with some certainty the maximum allowable return 
on their invested capital. This paper shows that the two methods are 
based on the same financial principles and that one can lead to the 
other consistently. Furthermore, the discount rates to be used in 
various forms of their formulation are interrelated and depend only 
on the cash flow streams that are included in the formulation. In the 
comparison of energy costs between alternative future technologies, 
the RR method is almost universally used even though the DCF 
method is often claimed. The paper shows that a consistent pricing 
policy can be arrived at by any of the formulations when the proper 
cash flows, discount rate, and escalation rate of the prices are 
properly accounted for. 


23425 (ORNL/TM—6668) Regional economic/demographic 
projections for energy policy analysis. Bjornstad, D.J. (Oak Ridge 
National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
37p. Dep. NTIS, PC A03/MF AO1. 

This paper examines the importance of adequate population 
and employment projections for regional policy analysis related to 
energy and asks whether energy policy may significantly modify 
existing trends. It is concluded that energy is less likely to create 
new subnational socio-economic tendencies than to enhance or 
retard existing trends, but that to analyze these circumstances a 
growth-policy format is desirable. It is emphasized that a lack of past 
experience with many new energy technologies will make impact 
analysis difficult. For this reason, attempts should be made to antici- 
pate possible impacts well in advance of technology deployment. 


23426 (PB—281396) Social impact assessment, monitoring, and 
management by the electric energy industry. S-of-the-practice. Berkey, 
E.; Carpenter, N.G.; Metz, W.C.; Myers, D.W.; Porter, D.R. 
(Energy Impact Associates, Inc., Pittsburgh, PA (USA); Edison 
— Inst., New York (USA)). 1977. 145p. NTIS PC E18/MF 
18. 

Current practices of the electric energy and related industries 
in performing social impact assessments for both nuclear and fossil- 
fuel cycle facilities prior to construction and operation are examined. 
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Discussion encompasses four types of analysis: (1) social and eco- 
nomic system eaten (2) demographic analysis, (3) socioeconomic 
analysis, and (4) sociocultural analysis. In addition, industry pro- 
grams in impact monitoring and management of construction im- 
pacts on a case-by-case basisare discussed. The main foundations for 
discussion are industry practices cited in recent environmental re- 
ports submitted to Federal agencies to satisfy the requirements of the 
National Environmental Policy Act of 1969. Information is designed 
for orientation and education of individuals working in the field, 
including electric utility personnel and consultants as well as repre- 
sentatives of local, state, or Federal government, planning bodies or 
public organizations. 


23427 (PB—281397) An annotated bibliography: social and eco- 
nomic factors associated with electric power generation 1978. Report 
for 1970-78. Nakamura, S. (Atomic Industrial Forum, Inc., Washing- 
ton, DC (USA)). 1978. 11!p. INFORUM—005). NTIS PC E12/MF 
E12. 

A selective, annotated bibliography is presented concerning 
the socioeconomic impacts associated with electric power genera- 
tion and related energy facilities. Abstracts were taken from studies, 
tables and figures in environmental reports and impact statements 
prepared by the energy industry, their consultants and regulatory 
agencies in connection with licensing and environmental require- 
ments. The majority of the citations cover planned and operating 
nuclear and coal-fired steam electric generating stations and their 
associated transmission lines. Also included are citations covering 
other parts of the fossil and nuclear fuel cycles, such as mines and 
mills, fuel transportation and the breeder reactor. The bibliography 
is arranged by types of impacts including direct and indirect benefits 
of electricity production and transmission and internal and external 
costs. A state index and an author sponsor and plant name index are 
provided. 


23428 (SAND—78-0998C) Solution of spatial equilibrium prob- 
lems with Benders decomposition. Polito, J.; McCarl, B.A.; Morin, 
T.L. (Sandia Labs., Albuquerque, NM (USA); Purdue Univ., La- 
fayette, IN (USA)). 1978. Contract EY-76-C-04-0789. 24p. (CONF- 
781182—1). Dep. NTIS, PC A02/MF AO1. 

From Joint national ORSA/TIMS meeting; Los Angeles, 
CA, USA (13 Nov 1978). 

Practical spatial equilibrium problems are usually formulated 
as large-scale quadratic programming problems or linear comple- 
mentarity problems. These problems can be reduced to two or more 
smaller problems with generalized Benders decomposition. The pro- 
cedure then becomes iterative with the repetitive solution of the 
smaller problems. In practice, the iterative procedure converges 
rapidly. 24 references, 2 figures. 


23429 Future relationship between energy demand, OPEC, and 
the value of the dollar. Hashem, J. OAPEC News Bull; 5: No. 1, 21- 
27(Jan 1979). 

The author reviews the impact on the international monetary 
system of oil-consumption patterns and inflation in the developed 
countries and absolves the Organization of Petroleum Exporting 
Countries’ (OPEC) pricing policies from responsibility. Pointing to 
the US balance-of-payments deficit as the cause of inflation, he notes 
that OPEC investments are only 10 percent of US foreign holdings 
and 13 percent in the Euromarket. He concludes that, since future 
energy demand will continue world dependence on OPEC oil and 
since OPEC will need to protect its resources and product prices, a 
more stable trade currency than the fluctuating dollar is needed. 


23430 Attitudes regarding different forms of energy production. 
Krebsbach, C.; Scharioth, J. Sci. Public Policy; 5: No. 6, 407-412(Dec 
1978). 

The results of a German study of the public attitudes and 
perceptions of energy-related problems is summarized. The study 
explored attitudes towards energy production and socio-economic 
factors, noting the relationship between generally declared attitudes 
and personal commitment. A series of in-depth group discussions 
was held in three different geographical areas. Attitudes were found 
to be a factor of personal experience and familiarity, with events and 
job security having a noticeable effect. The survey reveals that 
attitudes about different forms of energy production are not fixed 
and that there is little variation in the generally passive attitude 
toward the environmental problems caused by technological prog- 
ress. Responsibility for balancing environmental and technological 
pressures is assigned to both industry and the government, which 
— that a democratic approach could resolve many energy 
conflicts. 


23431 Research as the missing link. Ndongko. W.A. Sci. Public 
Policy; 5: No. 6, 435-437(Dec 1978). 

Economic and research policies of developing countries are 
shown to be uncoordinated, a problem which hampers the formula- 
tion of sound economic and social policy. Developing countries need 
to use scientific research methods to analyze their needs and to 
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determine if those needs can be met before they can set economic 
policies that have a chance to succeed. Failure to do this leads to 
unrealistic budgets and the use of inappropriate or ineffective policy 
instruments. Economic research should gather data based on a 
collective preference function, diagnose the existing economic struc- 
ture in a way that will reveal economic problems and changes, and 
then forecast future developments based on an understanding of how 
each chosen instrument will affect policy goals. 


23432 Transnationals, domestic enterprises, and industrial —_ 
ture in host LDCs: a survey. Lall, S. (Inst. of Economics and 
Statistics, Oxford, Eng.). Oxford Econ. Pap.; No. 2, 217-248(ul 
1978). 

The costs and benefits of two sets of relations (direct and 
indirect linkages) between transnational corporations (TNCs) and 
their host developing countries (LDCs) are examined in ‘his litera- 
ture review. The purpose of the review is to draw on any empirical 
evidence that can be useful for policymakers. The evidence re- 
viewed considers the direct linkages of import-substitution TNCs 
and export-oriented TNCs, the effects to TNCs on the industrial 
structure, economic conduct, and the performance of LDCs. The 
author concludes that too many policies are based on unsubstantiated 
generalizations on the nature, performance, and overall effects of 
TNCs and that caution and additional research are called for. 150 
references. 


23433 International reserve economies in less-developed coun- 
tries. Dodsworth, J.R. (Univ. of Stirling, Eng.). Oxford Econ. Pap: 
No. 2, 277-291(Jul 1978). 

International reserve pools, following an initial success in the 
1960s, are now moving to include intra-regional transactions and to 
institute Common Reserve Funds in order to provide insurance by 
spreading the economic risk of abnormal demand over several 
countries. The author analyzes reserve policy schemes, using the 
Commonwealth Caribbean to illustrate, and points out some areas 
where less-developed coutries could run into problems, such as 
setting the total pool size and the extent of insurance coverage. He 
suggests that successful pooling schemes should consider more as- 
pects of the demand function than seasonal and cyclical trends and 
emphasizes the importance of member countries establishing a basis 
of mutual trust. 14 references. 


23434 Social problems of energy economy. Marguilies, F. (Tech 
Univ Wien, Austria). O.Z.E., Oesterr. Z. Biekirishoctrvirtsch.: 31: No. 
3, 89-93(Mar 1978). (In German). 

The choice among possible strategies of future energy supply 
implies a multitude of social problems. Four of these are 
detail: quality of life, full employment, humanization of work, antag 
trality, and economic independence. In these four spheres, the social 
concerns are of different importance and weight depending on 
whether the aim is to meet an increasing demand or to save energy. 
Possible energy saving measures are shown, and an opinion is given 
on a general basis on the question of nuclear energy. 


23435 Electricity options for the future (where soft becomes 
hard). Carr, T.L. (Bechtel National, Inc., San Francisco, CA). Trans. 
Am. Nucl. Soc.; 30: 12-13(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23436 Accommodation of public preference in selection of energy 
alternatives. Ahmed, S.; Husseiny, A.A. (Iowa State Univ., Ames). 
Trans. Am. Nucl. Soc.; 30: 13-16(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23437 10’ a check on Earth carrying capacity for man, Mar- 
chetti, C. Laxenburg, Austria; International Inst. for Applied Sys- 
tems Analysis (1978). 19p. (IASA-RR—78-7). IIASA, Publications 
Department, Laxenburg, Austria $3.00. 

Much has been said about the carrying capacity of the planet 
Earth, and with most contradictory results, as the arguments have 
too often been used in the service of prejudices. This essay makes a 
static cross-section of a world very heavily populated by present 
standards; examines with a system view the level of basic necessities 
plus luxuries for this population; and indicates the technology to 
satisfy them. Where problems of a global level appeared, a geo- 
engineering solution is sketched. The result of this analysis is that, 
from a technological point of view, a trillion people can live beauti- 
fully on the Earth, for an unlimited time, without exhausting any 
primary resource and without overloading the environment. The 
global view of the problems and of their solutions makes the differ- 
ence, and shows that most of the physical limits to growth stem from 
an inappropriate frame of reference. 
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23438 Report of the Working Group on Energy Elasticities. 
London, England; Her Majesty's Stationery Office (1977). 59p. 
(NP—23274). £2.00. 

Since the major escalation in oil prices took place in 1973/ 
1974 and the readjustment of nationalized industry prices to more 
economic levels, attention has been particularly focused on the 
behavior of consumers in response to these price changes. This 
report is the result of an examination, by a Working Group drawn 
from several Departments, of the available evidence and state of 
knowledge in this field. It reaches no clear-cut and generalized 
answers, especially of a kind that would enable policymakers to fine- 
tune the energy economy through marginal price adjustments. 
Indeed, as the study proceeded it became evident that there were 
formidable difficulties in the way of establishing relative price 
changes and in distinguishing their effort from those of changes in 
technology, market structure, and other aspects of energy supply. 
This does not imply that the conclusions are wholly agnostic but 
merely that, in the present state of knowledge, general solutions are 
less likely to be relevant than those relating to more-specific situa- 
tions affecting particular fuels in particular markets and uses. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 23437, 23453, 23503, 23504, 
23516, 23526, 23540, 23545, 23689, 23702, 23703, 23704, 23705, 
23706, 24486, 24487, 24488 


23439 (CONF-781109—11) Environmental analyses in two DOE 
energy materials transport studies. Bertram, K.M. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. llp. Dep. 
NTIS, PC A02/MF AO1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

This presentation reports on the in-progress and planned 
environmental analyses of two DOE energy materials transport 
studies. The first project surveyed here is the joint Department of 
Energy/Department of Transportation study. This effort constitutes 
a follow through by these agencies on a request made by President 
Carter in his National Energy Plan, which predicted that the United 
States would have to greatly increase its use of coal and other 
sources of energy to offset expected oil shortages. The goal of this 
joint project is to look into potential capacity bottlenecks and other 
problems that may be encountered in transporting these fuels. The 
second study by Argonne National Laboratory has as its goals the 
development and implementation of strategies to conserve energy in 
the shipment of energy materials. (MCW) 


23440 (TID—28928) Potential restrictions on the growth of 
fossil fuel use in urban areas due to NO/sub x/ emissions. Final 
report. (Midwest Research Inst., Kansas City, MO (USA)). 31 Jul 
1978. Contract EM-76-C-01-8620. 62p. Dep. NTIS, PC A04/MF 
AOl. 

As a result of recent legislation, it has become clear that 
major emitting facilities that desire to change fuel, to expand, or to 
relocate in NO: nonattainment areas will face stringent emission 
control and siting requirements. National Ambient Air Quality 
Standards are presently exceeded in several Air Quality Control 
Regions (AQCRs). There are numerous problem AQCRs where the 
NOz air quality limit could be exceeded within a relatively short 
time. The future NO/sub x/ emission potential is relatively large, 
and emission control by present technology is both technically 
difficult and expensive. This report presents information related to 
the expansion of major nitrogen-oxide emitting facilities in present 
and future "problem areas” where the air quality limit for NO2 is 
presently exceeded, or may be exceeded in the near future. The 
major emphasis is on the probable impact of nonattainment policy on 
energy generation and the increasing use of coal as an industrial and 
power plant fuel. 


23441 John Busterud: it's better to mediate. EPRJ J.; 3: No. 10, 
23-25(Dec 1978). 

John Busterud has founded Resolve, an organization designed 
to resolve environmental disputes through fact finding, conciliation, 
and mediation. Funding for the organization and its activities (spon- 
soring a conference, etc.) are discussed. Gerald Cormick has defined 
mediation as "a voluntary process in which those involved in a 
dispute jointly explore and reconcile their differences. The mediator 
has no authority to impose a settlement. His or her strength lies in 
the ability to assist the parties in resolving their differences. The 
mediated dispute is settled when the parties reach what they consid- 
er to be a workable solution.” Resolve’s first major effort involved 
the process of consensus building. Many interest groups were 
brought together in Colorado to discuss what affect the U.S. Forest 
Service's designation of wilderness areas under the Roadless Area 
Review and Evaluation Program (RARE II) would have. This effort 
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appears to have demonstrated that skillful facilitation can be effec- 


tive. (MCW) 
23442 Environmental considerations in project management. 
Tipton, W.R. Mines Mag.; 68: No. 10, 14-18(Dec 1978). 

The present system for granting environmental permits is 
cumbersome and time consuming and is becoming even more so. 
Environmental permits are a necessary preliminary to going ahead 
with almost any project, particularly where federal lands are in- 
volved. Environmental activities offer an occupation for failed politi- 
cians, bureaucrats and charlatans of all descriptions who would be 
literally unemployable in other pursuits. The environmental business 
is already big and it is going to grow. Any expediting procedure 
which speeds up the issuance of environmental permits should be 

ursued vigorously. Any Project Manager who does not become 
familiar with environmental it procedures remains in ignorance 
at his own peril. It is unlikely that any improvements will be made in 
the existing system for granting environmental permits until a large 
segment of the American public has suffered major inconvenience as 
a result of the present system. 


23443 Risk in the pursuit of benefit. Terra, S. EPRI J.; 3: No. 9, 
13-17(Nov 1978). 

A summer conference was held by the Electric Power Re- 
search Institute (EPRI) Advisory Council to discuss the impact of 
energy production on health and the environment. The 
government's role as a funding agent for a research includes 
disseminating risk assessments to the public. This was faulted by 
some, poner ag in the area of nuclear energy. Conferees disagreed 
over the quality and interpretation of data that government agencies 
release to the public, but agreed that public confusion over goals and 
acceptable risks makes it difficult for regulators. Legislation and 
court decisions, often responding to pressure-group influence, are 
constantly shifting the balance between individual and societal goals 
even though there is often little correlation between statistical and 
perceived risks. A refocusing of the concept of hazards and the 
criteria for risks was recommended, and a set of new guidelines for 
technology risk assessment was suggested that ignores minor risks, 
bans large risks and actively studies all others. 


23444 Margaret Maxey: the ethical eye. Terra, S. EPRI J.; 3: 
No. 9, 22-24(Nov 1978). 

A profile of bioethicist Margaret Maxey describes her con- 
cern for the effect of the total system on living things rather than the 
narrower area of public ethics, which addresses only policy options. 
She points out the need for a balanced perception of the nuclear 
waste problem in the context of risks introduced by other toxic 
elements in the environment and the exploitation of public misper- 
ceptions. She suggests that bio-hazards should be measured under 
clearly defined criteria and should consider opportunity for exposure 
to the hazard, the level of a significant dose, and the fact that 
individuals rather than whole populations will be affected if future 
intrusions are made on stored wastes. A public decision must be 
made on how much risk is acceptable to achieve stated goals, but the 
public must understand that zero risk is impossible. She sees the 
actions of anti-nuclear groups as an effort to reform society by 
attacking technology and the corporations. 


23445 Negotiating a treaty on environmental modification war- 
fare: the convention on environmental warfare and its impact upon 
arms control negotiations. Juda, L. Int. Organ.; 32: No. 4, 975- 
991(Aut 1978). 

The Arab Republic of Yemen is the only state so far to ratify 
the agreement prohibiting environmental modification (ENMOD) 
for military or hostile purposes, although 46 states signed the 
ENMOD convention agreements. A background review of the 
issues examines some of the doubts that have delayed ratification. 
Techniques used during the Indochina war to alter weather patterns, 
defoliate food and shelter sources, and to clear land led to a bilateral 
initiative by the U.S. and the Soviet Union for a United Nations- 
sponsored treaty prohibiting “widespread, long-lasting, or severe 
effects” by ENMOD warfare. Consideration of this issue broadened 
into demands for the superpowers to disarm. The author reviews the 
major issues in terms of their implications for arms control and the 
increasing pressure of the dralusite countries for disarmament. 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 21334, 21464, 21638, 23510, 
23529, 23530, 23689, 23704, 23705, 23706, 24579 


23446 (LBL—6877, pp 14-18) Water conservation scenario for 
the residential and industrial sectors in California: potential savings of 
water and related energy. Benenson, P.; Clear, R.; Greene, B.; 
Howell, Y.; Krieg, B.; Ruderman, H.; Vincent, L. 1977. 

In Energy and Environment Division annual report 1977. 
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A residential and industrial water conservation scenario for 
California was constructed to determine the potential for energy and 
water savings from specific water conservation measures. Some 
conclusions and policy implications are discussed. A summary of 
specific measures is given. (PCS) 


23447 (LBL—6877, pp 18-19) Electrical load management for 
the California water system. Krieg, B.; Lasater, I.; Blumstein, C. 
1977. 


In Energy and Environment Division annual report 1977. 

Technical and institutional aspects of load management for 
water projects were studied. Recommendations were developed for 
resource conservation plans. 


23448 Need to develop U.S. alternate energy sources. Shimoda, 
E.; Dew, J.N. Mines Mag.; 68: No. 10, 6-9(Dec 1978). 

The energy problem has no easy, cheap solutions; and no 
single energy source can solve our long-term energy needs. ‘We must 
keep our options open and prove out a number of alternate energy 
technologies. Synthetic fuels from coal, oil shale, and tar sands offer 
the most promise to provide us with an alternate source of hydrocar- 
bon liquids and gases. Taking into account the uncertainties involved 
in estimating capital costs and in preparing economic appraisals, no 
significant economic advantage can be seen for any of these alternate 
energy sources. Each synfuel project must be evaluated on its own 
merits, and the overriding factors will be financial considerations 
and the quality and location of the specific resource to be developed. 
In summary, our analysis shows that it is obvious that synfuels 
cannot compete with current prices of oil; and we are in need of a 
rational and equitable energy program, one which can give energy 
companies the proper incentives to allow orderly development of 
alternate forms of energy. The bottom line is to diversify our energy 
reserve base by developing and demonstrating these synfuel projects 
for our future, as well as for future generations to come. 


23449 Physical versus social scarcity of minerals. Michalski, W 
Sci. Public Policy; 5: No. 6, 416-423(Dec 1978). 

Eighteen countries joined in a study of resource development 
in order to help governments relate their activities to a long-term 
economic and technical transition without serious disruptions. Their 
study concludes that, barring an unforeseen break in development, 
policy should address the problem of access rather than depletion. 
Estimates of world mineral reserves do not include sea bed and other 
undiscovered resources, but indications are that either an increase in 
the price of metals or improved technology will improve the ratio of 
resources and reserves. When mineral consumption trends are used 
to estimate the lifespan of minerals, there appears to be little danger 
of future scarcity if appropriate substitutions are made. Although 
total resources are reassuring, regional distribution of minerals pre- 
sents problems of access to raw materials and the potential for 
supply disruptions from social or environmental constraints. 


23450 World food prospects: the next 20 years. Enzer, S.; Drob- 
nick, R.; Alter, S. Futurist; 12: No. 5, 283-288(Oct 1978). 

A study of the world’s race between population and food 
supply concludes that the poor nations must place more emphasis on 
agriculture and less on industrialization if they are to avoid famine in 
the years ahead. Food aid from wealthy countries cannot help the 
poor nations very long: self-reliance their only real hope. This 
research was not simply to predict when and where famines would 
occur, but to find alternatives to the current race between food 
production and people. An approach was developed that allowed 
many factors to be taken into account--not only standard agricultural 
data but also unpredictable influences such as weather, technological 
advances, resource discoveries, agricultural blights, and social and 
political changes. Two analytical models--one describing historic 
food production and consumption trends, and the other describing 
possible future events (technical, social, natural, etc.) whose occur- 
rence would influence relationships in the historic model were 
developed. These two models were designed to operate as a scenar- 
io-generator. To create a scenario, the models project food produc- 
tion and consumption trends one year at a time. For each annual 
projection, the models are automatically adjusted to reflect the 
weather conditions and events that are considered most likely to 
occur. After making these adjustments the models present an interim 
report on the state of food conditions before projecting food trends 
for the next year. The process is repeated until a 20-year time period 
has been described. (MCW) 


23451 Impact of energy transition on the oil-exporting countries. 
Attiga, H.E.A.A. (Organization of the Arab Petroleum Exporting 
Countries, Kuwait). J. Energy Dev.; 4: No. 1, 41-48(Aut 1978). 

The transition to new fuel sources as supplies of oil and gas 
diminish, a period when world energy options are dwindling, has 
been helped by the increase in oil prices and the intensified search 
for new energy policies. Past transitions to new fuels required 
deliberate pricing policies to encourage consumption of the new fuel. 
In the case of oil, depressed prices created serious losses for both the 
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oil-producing countries and the world as a whole. The Organization 
of Petroleum Exporting Countries (OPEC) nations need a greate1 
research and investment effort made in the areas of exploration and 
enhanced recovery at the same time that world demand for oil must 
be reduced. A new economic order must be developed if the oii- 
exporting countries are to bring their production in balance with 
world consumption. This assumes a combination of competitive 
pricing and conservation and a willingness by developing countries 
to emphasize indigenous energy sources. 


23452 District heating and cooling utilizing temperature differ- 
ences of local waters. Johnson, J.A. (US Army Corps of Eng.). Water 
Sewage Works; 125: No. 8, 54-57(Aug 1978). 

The author describes how the Northeastern United States 
Water Supply Study project contributes to New York City’s future 
water supply. 


23453 Indian lands environment: who should protect it. Will, J.K. 
(Environmental Protection Agency, Region VIII, Denver, CO). 
Nat. Resour. J.; 18: No. 3, 465-504(Jul 1978) 

Indian tribes showed little concern for environmental regula- 
tion until their recent interest in developing energy sources and in 
gaining self-determination. Although several Federal agencies have 
responsibility for Indian affairs and regulations set by the Environ- 
mental Protection Agency (EPA) have had mostly indirect effects, 
there has been no comprehensive scheme. The author reviews 
Federal and state legislation, court cases, and tribal laws affecting 
Indian lands in terms of their goals and responsibilities. He concludes 
that the tribes, who have the primary interest in their land, will enact 
the best environmental programs and that the current trend will 
continue for tribal jurisdiction to take precedence over state jurisdic- 
tion over both Indian and non-Indian activities on reservations. EPA 
has been reluctant to impose the same costly controls on Indian lands 
as on states and other localities. 


23454 Principles for international groundwater law. Caponera, 
D.A. (Food and Agricultural Organization, Washington, DC); Al- 
heritiere, D. Nat. Resour. J.; 18: No. 3, 589-619(Jul 1978). 

National laws governing the use of groundwater resources 
and interjurisdictional experiences are examined to see which aspects 
can be suitably applied to form a basis for a new international law. 
Groundwater has not been a historical area for international dispute, 
but it should be integrated into international water resource laws. 
Precedents for legal thought extending from ancient Chinese and 
Middle East history to the present include the principles of water 
equalization rights, reasonable use, social benefits, and the need for 
an institutional framework. Analysis of existing jurisdictional agree- 
ments indicates these principles are valid at the international level. 
International laws based on national experience will consider both 
surface and underground water as water resources in matters of 
international drainage basins so that a hydrologic management unit 
can be developed. 


23455 New directions in the United States Federal desalting 
program. Cobb, G.D. (US Dep of Inter, Off of Water Res and 
Technol, Washington DC). Desalination; 25: No. 3, 325-328(May 
1978). 

Recent activities undertaken in the program of the Office of 
Water Research and Technology which reflect a new direction in 
the United States Federal desalting program are reviewed. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 21464, 23423, 23431, 23451, 
23474, 23513, 23531, 23539, 23818 


23456 (EPRI-EA—320) Methodologies for characterizing tech- 
nologies. Taylor, G.C. (Electric Power Research Inst., Palo Alto, 
CA (USA)). Aug 1978. 137p. Dep. NTIS, PC A07/MF AO1. 

Technology characterization is defined as the measurement of 
the state of technology against primarily technical criteria. In this 
report the principal steps involved in a technology characterization 
are outlined. The characterizing methodologies that were identified 
are grouped into three general approaches on the basis of the 
techniques used to select and interrelate the characterizing param- 
eters. Individual techniques are described and compared, and exam- 
ples of applications are given. A number of supporting techniques 
that may be used in conjunction with many of the methodologies are 
also discussed. 


23457 (PB—281262) Modernization of Nevis Synchrocyclotron 
facility. (General Accounting Office, Washington, DC (USA). Pro- 
curement and Systems Acquisition Div.). 23 May 1978. 17p. 
(PSAD—78-103). NTIS PC A02/MF AO1. 





2432 ENERGY RESEARCH ABSTRACTS 


At the request of the House Committee on Science and 
Technology, GAO is reporting on the modernization and manage- 
ment of the Nevis Synchrocyclotron, a machine which accelerates 
charged particles and whose beams are created for experimental 
uses. The Foundation has informed Columbia that the 
synchrocyclotron’s performance did not justify further support; Co- 
lumbia has proposed to continue its research at other facilities. GAO 
recommends that the Director of the National Science Foundation 
terminate funding for the synchrocyclotron project. 


23458 EPRI inventions. Wayne, M. EPRI J.; 3: No. 9, 18- 
19(Nov 1978). 

The Electric Power Research Institute (EPRI) protects pat- 
ents of some inventions even though the information it releases is 
intended to expedite commercialization of inventions that will im- 
prove electric power service to the public. Patent protection recog- 
nizes that process information will not benefit consumers directly 
and that EPRI’s responsibility lies with encouraging commercial 
development. This approach gives manufacturers more investment 
security, allows EPRI to impose quality-control standards, provides 
a bargaining point in the manufacturing process, prevents exclusive 
control of EPRI research, and generates royalties to fund other 
research. Public announcement precedes EPRI licensing of all new 
inventions. 


23459 Technology transfer: a new approach to training. Berrie, 
T.W. Sci. Public Policy; 5: No. 5, 345-348(Oct 1978). 

An analysis of the effects of educational differences and 
resistance between trainers and trainees in accomplishing technolo; 
transfers examines the steps necessary before and during the transfer 
periods to train manpower and develop an infrastructure to maintain 
the new technology. The role of social scientists, psychologists, and 
anthropologists must be to interpret cultural gaps and assist with the 
formation of liaison teams between the develo) and developing 
countires. Manpower training for the labor, technical, and manage- 
ment groups must also be done by a training team that includes 
social scientists if the training is to be effective. 


23460 Time to plan for the next generation of nuclear technology. 
Nye, J.S. (Dept. of State, Washington, DC). Bull. At. Sci.; 33: No. 8, 
38-41(Oct 1977). 

Recent policy decisions dealing with the nuclear fuel cycle 
and proliferation are examined, and the conclusion is reached that 
international cooperation is the key to solving the problems of 
nuclear weapons proliferation and building public support for con- 
tinuing peaceful nuclear applications. It is essential to support inter- 
national safeguards that will reduce the insecurities that motivate 
nuclear weapons acquisition and to recognize the ingredient of 
technical capability. Beyond this, more multinational guarantees and 
reserve stockpiles are needed and more attention must be paid to 
alternative fuel-cycle options. Five specific technical studies are 
suggested for international evaluation. 


23461 Economic importance of energy research. Matthoefer, H. 
(Bundesministerium fuer Forschung und Technologie, Bonn-Bad 
Godesberg (Germany, F.R.)). Sparkasse; 94: No. 8, 260-263(Aug 
1977). (In German). 

The West German Minister for Research and Technology has 
concluded that the rational use of energy and raw materials is 
possible and must be achieved in the next few years. The means for 
this will be partly supplied by the State, but to an appreciable extent 
from private investment. These investments will not contribute to an 
increase of our actual income in the conventional sense. They will, 
however, help to solve or to reduce the energy, raw-material, and 
environmental problems in the long term and they may create new 
employment in the short term. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 21661, 21722, 21749, 21750, 
21826, 21833, 22708, 22907, 22943, 23434, 23444, 23460, 23502, 23538 


23462 (EPRI-NP—931) Analyzing the reprocessing decision: 
plutonium recycle and nuclear proliferation. Final Heising, 
C.D.; Connolly, T.J. (Stanford Univ., CA (USA). Dept. of Mechani- 
cal Engineering). Nov 1978. 235p. Dep. NTIS, PC Al1/MF AOl. 

The United States decision to defer indefinitely the reprocess- 
ing of spent nuclear fuel is examined in this thesis. Bayesian decision 
analysis is applied to develop a rational framework for the assess- 
ment of alternatives. Benefits and costs for each alternative are 
evaluated and compared in dollar terms to determine the optimal 
decision. A fuel cycle simulation model is constructed to assess the 
economic value of reprocessing light water reactor (LWR) spent 
fuel and recycling plutonium. In addition, a dynamic fuel substitution 
model is used to estimate the economic effects of the reprocessing 
decision’s influence on the introduction date of the liquid metal fast 
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breeder reactor (LMFBR). The analysis of benefits and costs is 
extended to include the social costs due to technological risks, such 
as accident risk, nuclear theft and/or sabotage, and international 
nuclear proliferation. These social costs are expressed in dollar terms 
for comparison with the conventional economic values. Results of 
the analysis indicate that the domestic social costs are less than the 
economic benefits by more than three orders of magnitude, and that 
the permit option dominates those of delay or prohibit. An examina- 
tion of proliferation risk indicates a factor of approximately 7 be- 
tween cost-benefits. Thus, on the basis of this analysis, it appears that 
to it reprocessing is optimal over delaying or prohibiting the 
technology. 


23463 (NP—23549) Radioactive materials in California. (Re- 
sources Agency of California, Sacramento (USA)). Jun 1978. 115p. 
Resources Agency, Sacramento, CA. 

This draft report covers: radioactive materials at fixed facili- 
ties, nuclear power plants and radioactive wastes, environmental 
surveillance and radiation monitoring, and decommissioning and 
decontamination of radioactive facilities. Licensing, hazards, prob- 
lem areas, etc. are covered, and recommendations are given for these 
problem areas. 


23464 Prediction of long-term energy demands in New Zealand. 
Peet, N.J. (Univ. of Canterbury, Christchurch). N.Z. Eng.; 33: No. 7, 
153-156(15 Jul 1978). 

New Zealand’s demands for electrical energy, up to the 
beginning of the 21st century are forecast. Some of the fundamental 
assumptions upon which the case for nuclear power has been based, 
let alone that for any other major and continuing expansion of the 
electricity generating system are considered. The arguments given 
here apply, in principle, to prediction of the demand for any material 
commodity or service but the discussion is restricted to electricity 
which is at the centre of the current public debate on energy. It is 
concluded that, too little attention has been paid to the question of 
society's likely future needs, and too much to the extrapolation of 
past trends by methods whose validity, though untested and open to 
doubt, has been taken for granted. In the light of the recent sudden 
changes in attitudes to fuel use, the effectiveness of past records as 
indicators of future trends has been largely vitiated. 


23465 Closing the nuclear option: scenarios for societal change. 
Copulos, M.R. Washington, DC; Heritage Foundation (1978). 64p. 
Heritage Foundation, 513C Street, NW, Washington, DC 20002 
$2.00. 


On November 8, 1976, the Natural Resources Defense Coun- 
cil petitioned the Nuclear Regulatory Commission, requesting that 
the Commission hold hearings for the purpose of making a definitive 
determination that nuclear wastes could be disposed of safely. 
NRDC also requested that until such a determination was made the 
Commission "’...refrain from acting finally to grant pending or future 
requests for reactor operating licenses...” On June 27, 1977, the 
Commission denied NRDC’s petition. As a result, on November 7th 
of that year, NRDC filed suit in the Second Circuit Court asking the 
court to reverse the Commission’s decision and require ”...the 
agency to conduct a rulemaking proceeding to determine whether 
radioactive wastes generated by commercial nuclear reactors can be 
and will be dis of safely, prior to reactor licensing..." The 
consequences of the most likely outcome of this litigation is exam- 
ined to estimate our nation’s future ability to provide electricity to its 
people. Capability margins were chosen as the primary indicator of 
overall reliability of the bulk power generation system. Four scenar- 
ios were used in the examination: (1) assumes shutdown is complete 
but that coal production meets it current targets; (2) assumes that the 
shutdown only affects plants scheduled to come on line after 1978, 
and again, no problems in meeting stated coal-conversion goals; (3) 
examines the possible slower growth of coal caused by existing 
institutional constraints; and (4) combines this possibility with a post- 
1978 nuclear moratorium. (MCW) 


23466 Net energy and fissile material production balance for an 
accelerator breeder, burner reactor, and reprocessing plant system. 
Almenas, K.; Chan, K.; Lee, R.; Munno, F. (Univ. of Maryland, 
College Park). Trans. Am. Nucl. Soc.; 30: 17-19(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23467 Nuclear power and social planning. Garvey, G. Lexing- 
to. | 1A; D.C. Heath and Co. (1977). 183p. $15.00. 

Analyses of America’s energy policies may rest on either of 
two assumptions: (a) that policymakers have virtually unconstrained 
opportunities to choose the course of the future, or (b) that certain 
past commitments almost irresistibly commit the nation to continued 
reliance on particular energy forms. This book falls in the latter 
category, the author believes. America’s commitment to nuclear 
power is irreversible. The central issue of American energy policy, 
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then, is not whether to move forward with the atom, but rather how 
best to control nuclear development. This issue in turn may be 
approached in terms of four interrelated questions: (1) should the 
US. continue to develop electric-generating plants based on the 
fissioning of uranium, and perhaps eventually of plutonium, in light- 
water reactors; (2) can an expanding nuclear base in the years 1980 
to 2000 be premised on hopes for a switchover to controlled thermo- 
nuclear power in the early twenty-first century; (3) should the 
country’s nuclear capacity, whether based on fission or on fusion, be 
sited in several hundred widely dispersed small-sized stations, or in 
25 to 30 concentrated facilities called power parks; and (4) may 
power parks, if built, be specifically designed to stimulate economic 
development on America’s sparsely populated intermetropolitan 
frontier. The technical, economic, and sociopolitical factors that 
condition the answers to these four questions are defined in the eight 
chapters, namely: Nuclear Technology: The First Two Generations; 
Problem Number 1: The Economics of Atomic Energy; Problem 
Number 2: Judging the Risk, Hedging the Bet; Fission to Fusion: 
The Promethean Progression; Power Parks as Institutions of the 
Transition; The Challenge of the Intermetropolitan Frontier; Plan- 
ning for the “Interregional Nuclear Bargain”; and Developing the 
City of the Second Sun. (MCW) 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 23482, 23786, 23792, 23793 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 22589, 23452, 23536, 23651, 
23682, 23699 


23468 (CONF-781109—24) Enhancing environmental quality 
through the use of integrated community energy systems. Donnelly, 
P.F.; Sewell, I.0. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AOl1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

This paper deals with the environmental benefits of ICES. It 
discusses specific cases and demonstrates how use of appropriately 
sized community energy systems that combine heat and power 
generation both conserve scarce fuels and reduce air-pollution emis- 
sions. The goal of the Community Systems Program is to help 
communities develop and put into practice effective energy-conser- 
vation programs. To do this, the program develops and applies 
approaches to community energy conservation that: combine use of 
the energy resources available within a community, reducing reli- 
ance on external and scarce fuels; increase the use of fuel-efficient 
energy systems in supplying utility services; substitute energy sys- 
tems that use non-scarce fuels for those that consume oil and natural 
gas; and reduce the end-use demand for energy through planning 
and development practices. One strategy in the program is to pro- 
mote the widespread application of “grid-connected community 
energy systems”; two systems discussed briefly here—those at the 
Univ. of Minnesota and at Clark Univ.—are shown to not only 
conserve energy but offer environmental benefits with reduced 
emissions. 


23469 (EPRI-EM—718-W, pp 27-40) Dual energy use systems 
in Sweden. Elmenius, L. (STAL-LAVAL Turbin, Finspong, 
Sweden). May 1978. 

From Workshop on dual energy use systems; Yarmouth, ME, 
USA (19 Sep 1977). 


The concept of dual energy use systems (DEUS) is not new. 
There is comprehensive experience in the U.S.A. as well as in 
Europe, both in industrial applications and in combination with 
municipal district heating. This background presentation gives some 
examples of power generation in combination with district heating in 
Sweden. The application of power generation in combination with 
district heating is easier in Sweden than, for instance, in the U.S., 
since in Sweden there is a high demand for heat and electric energy 
in the winter but no summer peak, and Sweden has almost exclusive- 
ly hot-water-based heating systems. Today's cost for a hot-water 
furnace is $40 to $60/kW (th). DEUS power blocks as described for 
Sweden cost approximately $500/kW(e). A 26-MW(e) turnkey plant 
is offered today in Sweden at $10 million. This amount includes 
turbine, boiler, electrical equipment, and building but not a distribu- 
tion system. This means that $400/kW(e) is paid for a plant generat- 
ing electricity at a thermal efficiency of 85%. (MCW) 


23470 (SAND—78-0979) System study on the feasibility of a 
coal-fired total-energy plant (with solar options) for Sandia Laborato- 
ries. Thunborg, S. Jr.; Leonard, J.A. (Sandia Labs., Albuquerque, 
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NM (USA)). Dec 1978. Contract EY-76-C-04-0789. 26p. Dep. NTIS, 
PC A03/MF AOl1. 

A preliminary assessment is presented of the technical and 
economic feasibility of a coal-fired total-energy onsite plant that 
could furnish much of the thermal electrical power requirements of 
the Department of Energy’s facilities in Albuquerque, ; namely, 
the Albuquerque Operations Office, Sandia Area Office, and Sandia 
Laboratories. Because of Sandia’s active role in solar-energy re- 
search, development, and project management, this study also in- 
cludes a conceptual design and analysis of a solar-energy system that 
could be colocated with the coal-fired plant as a solar-total-energy 
system experiment. In general, the analysis indicate that a coal-fired 
total energy system is economically feasible. Further, the solar 
supplement to the coal-fired system can be an effective utilization of 
solar energy. However, the cost of the energy from the solar 
supplement will be from $7 MBTU to $13 MBTU depending on the 
solar supplement system used. 


23471 District heating: translating the Swedish experience. EPRI 
J.; 3: No. 9, 30-32(Nov 1978). 

The Swedish experience with district heating systems was 
interpreted to American audiences during a series of six regional 
workshops, the first held October 10 in Washington, D.C. The 
Swedes expressed enthusiasm for the system and suggested bilateral 
trade opportunities. District heating was presented as a way for the 
U.S. to save energy and derive both economic and environmental 
benefits. A concept that originated in the U.S. in 1877, district 
heating now provides less than one percent of the energy demand 
here while expanding in Europe. Economic incentives include over- 
all efficiency of 80% and the opportunity to use fuels other than oil 
and natural gas. Distribution costs can be high in low-density areas, 
but Sweden has adopted a step-by-step approach that stresses stand- 
ardization and high-density application. The environmental advan- 
tages include better control over emissions and reduced fuel traffic. 
The workshop included an examination of a Twin Cities project in 
Minnesota. 


23472 State secretary Gruener on extension of the district-heat- 
ing grid. BMWI (Bundesminist. Wirtsch.) Tagesnachr.; No. 7469, 1- 
3(Sep 1977). (In German). 

The article contains the answer of the Federal Government to 
a question raised by a member of parliament concerning the follow- 
ing problems: 1) providing financial means for concrete demonstra- 
possibilities of 


tion objects for the development of district heating; 2) 
developing district heating grids parallel to functioning gas grids; 
and 3) are forced connection or forced use of district heat adverse to 
competition, and will they prevent the introduction of new and 
better technologies (heat pumps, solar energy utilisation). 


23473 District heating combined with electricity generation in the 
United Kingdom. London, England; Her Majesty's Stationery Office 
(1977). 120p. (NP—23275). £ 3.75 net. 

This study was undertaken to examine the potential of com- 
bined heat and power (CHP) generation in the United Kingdom and 
to make a detailed assessment of the energy savings and economic 
benefits to be obtained through the widespread introduction of 
district heating systems supplied from combined heat and — 
plants. CHP schemes in other countries were reviewed. Energy 
consumption for space heating in the U.K., fuel supplies and costs, 
and money supplies and interest rates which affect capital expendi- 
tures for CHP district heating systems were studied. The conclusions 
reached include: CHP district heating in the UK would save fuel, 
but with present fuel prices and availability there is no economic 
incentive for pursuing such schemes; other space heating options 
such as space heating with SNG produced from coal, heating with 
electric power from coal fired and nuclear power plants, or the use 
of improved gas-fired heat pumps might be more economical; and 
district heating is only economically feasible in densely populated 
areas and requires an appreciable investment in time and money tc 
become an operable system. (LCL) 


CONSERVATION 


REFER ALSO TO CITATION(S) 23439, 23468, 23500, 23501, 
23596, 23616, 23630, 23656, 23671, 23786 


23474 (CONF-7704101—1) Innovation requirements in the case 
of energy-conserving technologies and the possibilities of governmental 
research and development policy. Meixner, H. (Essen Univ. (Ge- 
samthochschule) (Germany, F.R.)). Sep 1977. 69p. (In German). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

From Symposium innovation practice - innovation research; 
Alpach, Austria (12 Apr 1977). 

The necessity of an energy-conservation policy is discussed. 
What R and D policy could particularly contribute to promote 
innovations dealing with energy conservation is examined. To this 
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end, possibilities for public R and D expenditures are delineated; and 
investigations are carried on where conditions are to be found 
making measures of R and D policy suggestive on principle, and 
whether the present financial aid is quantitatively sufficient. Fields 
are pointed out in which R and D policy is insufficient. Different 
types of direct subsidies are proposed as instruments of R and D 
policy referring to the objective of energy conservation. Such a 
strategy must be embedded in measures intended to change condi- 
tions of the relevant markets. 


23475 (DOE/CS—0059) National Program Plan for building 
thermal envelope sytems and insulating materials: technology and 
implementation for energy conservation. Achenbach, P.R.; Bales, 
E.L.; Carroll, W.L.; Freeman, E.C.; Lundy, T.S.; McElroy, D.L.; 
Powell, F.J. (Department of Energy, Washington, DC (USA). 
Office of Building and Community Systems). Jan 1979. 101p. Dep. 
NTIS, PC A06/MF AO1. 

The objective of this National Program is to provide the 
technical data, test procedures, guidelines, and consensus standards 
needed by manufacturers, designers, and builders to produce build- 
ings of high energy efficiency while concurrently meeting safety, 
durability, habitability, and economic objectives. The goal is to 
conserve the nations’s energy. The Plan describes ongoing technical 
work on insulation and improvement of building envelope systems, 
needed new research, development, and demonstration in these 
areas, and a program for carrying out the required technology. It 
discusses several thermal-insulating materials currently in use in the 
marketplace, properties that need to be evaluated for all insulations, 
and gaps in existing knowledge and test procedures for selected 
characteristics of each of these useful materials. It describes more 
than a dozen technical areas in which new measurement technology, 
new technical data, and new standards are needed for the major 
elements of building envelopes; namely, floors, walls, and ceiling/ 
roof constructions. The procedures to introduce new knowledge and 
performance requirements into the commerce of building are also 
described. The Plan contains about 40 major tasks, described in three 
chapters on Thermal Insulating Materials, Thermal Envelope Sys- 
tems, and Implementation. The principal outputs of the Plan are 
summarized. 


23476 (NP—23515) Selected resource materials for developing 
energy conservation programs in the government sector. Lengyel, 
D.L.; Wert, J.M.; Worthington, B.K. (Pennsylvania State Univ., 
University Park (USA)). 1978. 23p. Governer’s Energy Council, 
Harrisburg, PA. 

This is a selected listing of reference materials for use by local 
government officials in the development of energy-conservation 
re soe Material from 46 sources is given, with some sources 

aving available as many as 15 publications. 


23477 (NP—23516) Selected resource materials for developing 
energy conservation programs in the small business/commercial sector. 
Lengyel, D.L.; Wert, J.M.; Worthington, B.K. (Pennsylvania State 
Univ., University Park (USA)). 1978. 19p. Governor’s Energy Coun- 
cil, Harrisburg, PA. 
This is a selected listing of reference materials for use by 
small business managers in the development of energy conservation 
rograms. Material from 35 sources is given, with as many as 16 
items available from some sources. 


23478 (ORAU/IEA—78-17(M)) Constraints on energy conser- 
vation. van Gool, W. (Institute for Energy Analysis, Oak Ridge, TN 
(USA)). Sep 1978. Contract EY-76-C-05-0033. 21p. Dep. NTIS, PC 
A02/MF AOI. 

Many people believe that the second law of thermodynamics 
gives the ultimate lower limit for the energy required to make 
materials; but this opinion gives a wrong impression regarding the 
potential for conservation. The equipment used to produce material 
must grow in size when the thermodynamic limit is approached. 
Only when the energy embodied in the equipment is taken into 
account can a real energy minimum be defined, and this minimum 
corresponds to a higher energy use than that of the thermodynamic 
limit. it considerations show that the real energy minimum is not 
attainable, even when the price of energy is increased manyfold. 

is paper illustrates the importance of these considerations in 
developing a policy for energy conservation. If an alternative energy 
system is required, the present system to produce energy and certain 
essential materials must be maintained for several decades to build 
the new system. Emergency conservation programs to decrease the 
direct use of energy might fail to meet the objectives of a national 
policy because of the amount of indirect energy required. 


23479 (ORAU/IEA—78-20(M)) Fundamental aspects of energy 
conservation policy. van Gool, W. (Institute for Energy Analysis, 
Oak Ridge, TN (USA)). Nov 1978. Contract EY-76-C-05-0033. 38p. 
Dep. NTIS, PC A03/MF AOI. 

Our major choice in energy conservation is between produc- 
ing the present mix of materials, commodities, and services more 
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efficiently or decreasing demand for them. The first option is re- 
ferred to as the “technological fix,” the second one as "change of 
lifestyle.” If the first option fails, changes in lifestyle might become 
mandatory. This paper deals with the technical fix approach. Higher 
capital investment can lead to a decrease in direct use of energy. 
Both the cost and the energy involved in these investments are 
analyzed along a conservation path, and a limited number of con- 
stants are used to describe the changes along this path. These 
constants can also be used to feed technological information into 
macroeconomic analysis. The time scales involved pose the major 
problem to achieving conservation by means of a technical fix. An 
increase in the price of energy will lead to higher capital investments 
in accordance with the economic lifecycles in the different sectors. 
For applications with a short lifetime, such as in the transport sector, 
energy conservation will mainly take place through the construction 
of new equipment. In sectors with long-lifetime investments (e.g., 
buildings), retrofitting will be important. The major task of govern- 
mental policy is to induce conservation before it is economically 
acceptable or possible. 


23480 (ORAU/IEA—78-22(R)) On time, information, and 
energy conservation. Spreng, D.T. (Institute for Energy Analysis, 
Oak Ridge, TN (USA)). Dec 1978. Contract EY-76-C-05-0033. 36p. 
Dep. NTIS, PC A03/MF AO. 

Time, information, and energy form a triad: to some degree 
each can be substituted for the other. Thus energy can be conserved 
if a process is performed more slowly, and therefore less irreversibly; 
or it can be conserved if sufficient information is available to monitor 
the energy-using device or system. This general relation between 
time, energy, and information is illustrated by analyses of the opti- 
mum size of a cooling tower in a power plant and the optimum 
thickness of thermal insulation. It is shown that lack of information 
and the desire to save time often lead to designs that use more 
energy than the thermodynamic minimum. Economic and political 
limits to energy conservation are not primarily manufactured by the 
“system” but are imposed by basic facts of engineering and by 
preferences of most people. 


23481 (ORNL/CON—30) Econometric-engineering analysis of 
Federal energy conservation programs in the commercial sector. Jack- 
son, J.R. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract 
W-7405-ENG-26. 4lp. Dep. NTIS, PC A03/MF AO1. 

This report examines the energy savings and capital cost 
consequences of four commercial sector conservation programs: 
thermal performance standards for new buildings, the Federal 
energy management program (FEMP) for Federal buildings, a 
grants program for nonprofit institutions, and a tax credit for conser- 
vation-related investments. The effects of these programs are evalu- 
ated using an econometric-engineering model of commercial energy 
use. A baseline projection is developed as the first step in the analysis 
to determine energy use in the absence of conservation programs. 
Each conservation program is then evaluated independently and in 
combination with all other programs. Also, a scenario is developed 
that removes the effects of market imperfections such as lack of 
information and institutional barriers. This perfect-market scenario 
provides an estimate of the maximum conservation potential in the 
commercial sector. The analysis of the four conservation programs 
indicates a preeminent role for thermal performance standards in 
reducing commercial energy use over the next quarter century. 


23482 (ORNL/Sub—7303/1) Energy-conservation opportunities 
in appliances using energy storage. Final report. Lawrence, W.T.; 
Demetri, E.P.; Lee, W.D. (Little (Arthur D.), Inc., Cambridge, MA 
(USA)). 30 Nov 1978. Contract W-7405-ENG-26. 205p. Dep. NTIS, 
PC A10/MF AOl1. 

During this program, the use of energy storage in convention- 
al appliances to save energy was evaluated. Fuel-fired appliances, 
electric appliances, and utility load leveling by ™ storage on the 
customer's side of the meter were considered. For each of the 
appliances treated, various energy-storage techniques were evaluated 
by estimating the energy savings and the cost of the required storage 
system. An estimate of the commercial feasibility of each system was 
made based on the years necessary to pay back the cost of the 
storage system. In addition, when alternate approaches could be 
used to improve the efficiency of the appliance without energy 
storage, the costs of these methods were considered in the evalua- 
tion. The analyses found that the most-promising applications in- 
volved the use of point-of-use thermal energy storage for electric- 
utility load-leveling. However, although substantial utility operating 
cost savings can be achieved, there may be little or no actual energy 
saving when all losses are considered. For applications other than 
load-leveling, energy savings were too small to pay back the added 
cost of the storage system in an acceptable time. 


23483 (TID—3375) Energy accounting and management: a bib- 
liography. (Department of Energy, Oak Ridge, TN (USA). Techni- 
cal Information Center). Jan 1979. 127p. Dep. NTIS, PC AO7/MF 
AOl. 
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Included in this publication are 536 references relating to 
energy accounting (auditing) and management that were entered 
into the DOE Energy Information Data Base (EDB) during the 
period 1975 through October 1978. The first 172 entries are refer- 
ences to reports, the remainder to open literature, primarily journals. 
For each report, availability is given in the citation, as well as in the 
Report Number Index. In addition to this index, there are three 
other indexes: Corporate, Author, and Subject. 


23484 Insulation insomnia: a cure. Heyman, M. (National 
Bureau of Standards, Washington, DC). Dimensions/NBS; 62: No. 9, 
7-13(Sep 1978). 

Some answers to questions are provided on home insulation. 
The first asks about measures to cut home energy use, followed by 
queries on kinds of insulation available and their differences, descrip- 
tion of the R Factor, selecting the best kind, how much insulation 
and the money it will save, fire safety properties, the use of a vapor 
barrier, the plugging of attic vents in the winter, and installation 
information. Some research projects or the fire safety, properties, 
and installation are reviewed. 


23485 EnEG: Energi i tz mit 
Waermeschutzverordnung. Erlaeuterungen und Anwend hinweise 
fuer Bauausfuehrung, Bauaufsicht und Heizungswesen. (Energy Con- 
servation Act and Thermal Insulation Ordinance. Explanations and 
hints for application in building construction, building supervision, and 
heating). Ehm, H. (Bundesministerium fuer Raumordnung, Bauwe- 
sen und Staedtebau, Bonn-Bad Godesberg (Germany, F.R.)). Wies- 
baden, Germany, F.R.; Bauverlag (1978). 238p. (In German). 

The main part consists of technical comments on the Thermal 
Insulation Ordinance. In combination with a short comment on the 
Energy Conservation Act, they will help architects and engineers to 
apply the new regulations correctly in building planning, building 
construction, building supervision and finishing. As the Thermal 
Insulation Ordinance is based on relevant technical rules (e.g., DIN 
4108--thermal insulation in civil engineering - and supplement to 
DIN 4108 - thermal insulation in civil engineering), these have also 
been taken into account as far as possible in the comments and in the 
appendix. Apart from the fundamentals for calculation, information 
for material values, tables of components which meet the require- 
ments of the Ordinance or have special heat transfer coefficients, 
standard forms, and a compilation of examples with hints for calcula- 
tion are given. 


23486 Community handbook on energy conservation. Atlanta, 
GA; Georgia Municipal Association (1978). 317p. (NP—23550). 

Most local officials realize the impending severity of the 
energy dilemmas confronting the nation and the immediate need to 
utilize efficiently the national energy resources. This Community 
Handbook on Energy Conservation, developed by the Georgia 
Municipal Association (GMA) and other program co-sponsors, pro- 
vides assistance in the design and implementation of the community's 
responsibility to this national problem. The GMA Energy Program 
has established two basic goals that have been endorsed by the State 
of Georgia: (1) the city is to attempt to reduce energy consumption 
by 15% by 1981, and (2) the community as a whole should reduce 
per capita energy consumption by 5% by 1981. The Handbook 
contains 4 chapters: The State Energy Conservation Plan; the GMA 
Energy Program for Communities; Energy Management in Munici- 
pal Operations; and the Commission on Energy. (MCW) 








SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 21152, 21458, 21570, 21573, 
23415, 23417, 23420, 23429, 23430, 23434, 23451, 23500, 23501, 
23504, 23514, 23543, 23792 


23487 (AED-Conf—77-544-001) Structure of the field of conver- 
sion and distribution in the Federal Republic of Germany, Kammholz, 
G. (VEBA-CHEMIE A.G., Gelsenkirchen (Germany, F.R.)). 1977. 
He gd (In — (CONF- 971271—1). Dep. NTIS (US Sales Only), 


"hom ries on the development of ay demand and 
possibilities of supply; Berlin, F.R. Germany (5 Dec 1977). 

Portions of document are illegible. 

A survey of the characteristics of solid energy carriers (coal, 
wood, turf), of fluid energy carriers (propellants, fuel, oil), and of 
energies dependent on piping systems (electricity, gas, district heat) 
sets up the present distribution structures. The limits of supplying 
sufficient quantities of the different energy carriers are shown. The 
investment costs for the distribution systems differ considerably 
among the energy carriers. Fuel oil and natural gas present the most 
economy-priced energy carriers. Owing to the high investment costs 
and the intensive capital immobilization, it is necessary to consider 
the given infrastructure of the conversion, storing, and distribution 
devices within a structural change of future energy supply. 
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23488 (BNL—25475) Impacts of new energy technologies as 
measured against reference energy systems. Beller, M.; Doernberg, 
A.; Hermelee, A.; Hoffman, K.C. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 32p. (CONF- 
790114—2). Dep. NTIS, PC A03/MF AO1. 

From Conference on energy alternatives; Honolulu, HI, USA 
(9 Jan 1979). 

Each energy option will have specific and distinct effects on 
the efficiency, cost, and environmental attributes of the ener, 
system that must be analyzed and understood through policy po 
ses performed in support of decision making in industry and govern- 
ment. The comprehensive analyses that must be performed on a 
technical or policy option include engineering process studies; eco- 
nomic analysis; and the analysis of the transport, conversion, and 
health impacts of pollutants. Many analytical techniques are em- 
ployed in this comprehensive analysis; however, the results must be 
integrated in a complete but straightforward representation and 
expressed in the context of the overall system. The Reference 
Energy System was developed for this purpose. It is a paper 
description of the energy flows in the system from resources to end 
use, augmented with compilations of economic and environmental 
attributes associated with those flows. 


23489 (BNL—S50782, pp 119-130) World energy model. Houth- 
akker, H.S,. (Harvard Univ., Cambridge, MA). 1977. 

From Workshop on world oil supply-demand analysis; Upton, 
NY, USA (1 Jun 1977). 


This model is a programming model. It is a representation of 
the five principal energy resources (oil, gas, coal, uranium, hydro) 
for the six main regions of the non-Communist world. Results are 
given for the years 1985 and 2005. By 1985, USA will be a large 
exporter of U. By 2005, there will be no electric consumption of oil 
anymore. The energy trade balance figures expected are discussed. 
(DLC) 


23490 (DOE/EIA—0036/2(Exect.Summ.)) Annual report to 
Congress. Volume II. 1977 executive summary. (Department of 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). 1977. 25p. Dep. NTIS, PC A02/MF AO1. 

This annual report to Congress indicates that: total energy 
consumption, which has eS at an average annual rate of 3.7% 
from the recession year 1975 through 1977, is projected to grow at 
average annual rates between 2.4 and 3.6% for the next 2 years. The 
expectation of lower rates of increase in 1978 and 1979 reflects the 
change in pace forecasted in economic growth following the recov- 
ery phase of the business cycle. With GNP forecasted to grow at 
annual rates between 3.8 and 4.3% from 1975 to 1985 and between 
2.5 and 3.0% from 1985 to 1990, total energy consumption is 
projected to increase from 1975 to 1985 at 2.6 to 3.2% annually and 
from 1985 to 1990 at 2.0 to 2.5% annually. Projected consumption 
would range between 91 quads and 97 “ani in 1985 and 101 quads 
to 109 quads in 1990. Domestic energy production is ie ge to 
increase from 1975 to 1985 at 1.5 to 2.5% annually and from 1985 to 
1990 at 0.8 to 2.5%, generally lower than the rates of increase in 
consumption. As a result, the dependence on imports (mainly oil) 
continues to grow throughout the period of projections to 1990. Oil 
imports which rose from 6.1 million barrels per day (MMB/D) in 
1975 to 8.7 MMB/D in 1977 are projected to increase to a range 
between 9.1 MMB/D and 12.5 MMB/D in 1985 and between 9.8 
MMB/D and 16.1 MMB/D in 1990. 


23491 (NP—23497) Energy: yesterday, today, and tomorrow. 
Vora, M.K.; Shaheen, E.I. institute of Gas Technolo —_ 
IL (USA)). 1977. 6ip. Institute of Gas Technology, jicago, ' 
Energy is a basic issue that affects the lives of all humans on 
the surface of the Earth. Through the ages some form of energy was 
used to sustain social life styles. Muscle power, wood, coal, petro- 
leum, and natural gas in succession have played their role; coal, 
nuclear (fission and fusion), and solar resources will play increasing- 
ly important roles in the future. This article deals with a historical 
perspective on energy, the ener, nergy requirements in our daily life, 
= of resources available, recoverable reserves of some of 
ese resources. A critical look at the current energy consumption 
trend poses some interesting and challenging questions. An attempt 
must be made to answer some of those questions now to ensure the 
survival of future generations. Dwindling fossil fuel resources call 
for alternative sources of energy. A comprehensive survey of all 
possible energy technologies is presented with their pros and cons, 
development status, and time period for implementation. Reasonable 
optimism exists about future sources of energy, including coal, 
nuclear, geothermal, oil shale, and solar. 


23492 (NP—23566) Investigation of the short- and long-term 
flexibility of energy demand related to energy prices in the German 
Federal Republic. Lehbert, B. (Kiel Univ. (Germany, F.R.). Inst. fuer 
Weltwirtschaft). Sep 1977. 107p. (In German). Dep. NTIS (US Sales 
Only), PC A06/MF AO1. 
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An introductory survey is given on the development of 
energy consumption and price behavior in the FRG from about 1960 
onward, whereby the difficulties are especially indicated for esti- 
mates and correlations resulting from the 1973/74 break in struc- 
tures. Four models each were estimated for five energy carriers: 
coal, heating fuel oil, fuels, gas, and electricity, and fuel consumer 
groups: total industry, steel industry, industry without steel, house- 
hold and small consumers, and transportation. Four models were 
employed: one using relative prices, one using deflated prices, one 
without and one including the crisis year 1974. The determined price 
flexibilities alone were not conclusive. The energy political decision 
for one of the price variants permitted useful statements on the price 
flexibilities in the chosen categories. 


23493 (PB—280037) Integrating policy analysis. Study module 
VII. Volume II: technical appendix. Study module (final). Hughes, 
W.R.; Boyd, J.H. (Northwest Energy Policy Project, Portland, OR 
(USA)). 1978. 127p. (NEPP—7(Vol.2)). NTIS PC A07/MF AOl. 

This report describes a demand model and a supply model 
and an equilibrating program which ties together the demand and 
supply models to produce internally consistent forecasts of supply, 
demand, and prices. Tables presenting the results of high, moderate, 
and low energy forecasts for the Pacific Northwest are included. 
The methodology used in computing regional benefits and costs is 
discussed, as is the methodology used to estimate effects of higher 
energy prices on regional employment, income, and population. 


23494 Energy in a sustainable society: how much electricity do 
we really need. Meyer, N.I. Sci. Public Policy; 5: No. 5, 358-367(Oct 
1978). 

A profile of the energy requirements of a sustainable society 
indicates that not much more energy is needed than is currently in 
demand, but that energy sources and the distribution of energy 
qualities will be changed. Energy vectors for Denmark are analyzed 
in the areas of space heating, residential energy use, and transporta- 
tion. High-quality electricity use would be limited to those areas 
where it is required, while renewable energy sources would be 
developed to handle low-quality needs, such as space heating. This 
approach, however, is orthogonal to the traditional capitalistic insti- 
tutions of industrialized countries, many of which will prefer a 
plutonium to a sustainable society. 6 references 


23495 Long-range energy prospects. Houthakker, H.S.; Kenne- 
dy, M. J. Energy Dev.; 4: No. 1, 1-28(Aut 1978). 

From Fourth International Conference on Energy Options 
and Conservation; Boulder, CO, USA (Oct. 17-19, 1977). 

Long-range projections of world energy prospects, necessary 
because of the extended lead times for making and carrying out 
energy decisions, can be improved by using the World Energy 
Model. A demonstration of the model's potential for identifying and 
defining energy problems emphasizes its capacity to trace complicat- 
ed interactions. The model considers endogenous factors to be 
supply, demand, and most prices, while exogenous factors are the 
growth rates of population, growth rates of per capita gross national 
product, and Organization of Petroleum Exporting Countries 
(OPEC) export taxes. The interrelationships of five primary fuels 
and substitutions among fuels are analyzed to project imports, ex- 
ports, supply, demand, and prices for each. The model features 
flexibility and rapid solution. Several scenarios are presented to 
illustrate the policy ramifications of the forecasts. 


23496 Hedging against the energy crunch: two perspectives. Mos- 
savar-Rahmani, B. (Inst. for International Political and Economic 
Studies , Tehran, Iran). J. Energy Dev.; 4: No. 1, 72-79(Aut 1978). 

A consensus is developing among energy forecasters that 
major oil shortages will develop by the mid-1980s if present attitudes 
and policies continue. High oil prices and shortages will have serious 
social and economic impacts for both the exporting and importing 
countries. The author offers two approaches—systematic crude oil 
price increases and incentives to encourage world trade in natural 
gas—that recognize the common problem. He blames irresponsible 
news reporting for presenting the Organization of Petroleum Ex- 
porting Countries (OPEC) in an arbitrary light when making price 
decisions and suggests that systematic price increases would present 
more reliable signals to consumers. They would also allow alternate 
energy sources, particularly liquefied natural gas, to become compet- 
itive. Additional policies are needed to reduce the economic risks of 
gas liquid investment. 


23497 Economic aspects of Austria's energy situation. Kleps, K. 
(Johannes Kepler Univ Linz, Austria). O.Z.E., Oesterr. Z. Elektrizi- 
taetswirtsch.; 31: No. 4, 129-134(Apr 1978). (In German). 

Austria is forced to import the greater part of her energy 
requirements, and the impact of this on the balance of payments has 
not failed to make itself felt. Austria is now faced with the problem 
of meeting the demand for energy in the long term. Apart from solar 
energy and geothermal energy, which are believed not to assume 
any major importance until the next century, the only possibilities 
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that remain for Austria are economy in energy consumption and use 
of nuclear energy. 


23498 Energy balances: some problems and recent developments. 
Roberts, W.N.T.; Hawkins, W.A. London, England; Her Majesty's 
Stationery Office (1977). 42p. (NP—23299). £1.75. 

One of the necessities for economic analysis of the energy 
industries and their relationships to one another and the rest of the 
economy is to trace for any given fuel the relative contributions of 
indigenous production and imports to supplies, the various uses 
inside the energy industries of their own and of other fuels, and the 
distribution of any given fuel between final users. Correspondingly, 
there is a need to be able to assess the relative importance of each 
fuel within any particular flow either of supplies or into consump- 
tion. This paper considers a number of conceptual and practical 
problems in the construction of energy balances at the national and 
international level and describes the methodology used by the De- 
partment of Energy in its published energy balances for the United 
Kingdom. The conventions used by the major international organi- 
zations (and by a number of other countries) are also described. 
Problems of energy accounting in the sense of tracing the flows of 
energy from purchases through to the direct and indirect energy 
content of manufactured products are outside the scope of this 
paper. 


23499 Energy: myths and realities. Stamford, CT; Business 
Communications Co., Inc. (1977). 291p. (CONF-7711107—). Busi- 
ness Communications Co., Inc., 9 Viaduct Rd. Box 2070C, Stamford, 
CT. 

From 1. annual international conference on energy; Washing- 
ton, DC, USA (8 Nov 1977). 

Twenty-nine papers are presented dealing with every aspect 
of energy except fusion, which the editor deems to be “down the 
road a piece’. He states that some analysts peg the capital-invest- 
ment requirements to be spent by the U.S. in producing, transport- 
ing, and controlling energy at about $100 billion a year and that the 
presentation of these papers by experts from industry and govern- 
ment will aid in understanding this situation. Practically all energy 
sources—conventional and unconventional—come in for some dis- 
cussion, along with energy storage, energy conservation, govern- 
ment policies, etc. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 23415, 23420, 23425, 23440, 
23445, 23449, 23454, 23463, 23479, 23485, 23488, 23499, 23536, 23707 


23500 (NP—23450) Energy in Massachusetts: an update of 
energy activities and policies. (Massachusetts Energy Office, Boston 
(USA)). May 1978. 47p. Commonwealth of Massachusetts, Boston. 

The Massachusetts Energy Office was established in July 
1974. This publication summaries the programs and policies initiated 
by Massachusetts since that time. Energy-conservation programs 
(residential, commercial, regulations) are covered in chapter II. 
Chapter III discusses alternative energy programs for Massachusetts, 
(solar, wind, hydropower, wood, solid wastes. Conventional energy 
sources are considered next (offshore oil, strategic petroleum re- 
serves, coal, natural gas, nuclear power, rate restructuring). Follow- 
ing the main text are five appendices, three of which highlight 
statistical trends in energy consumption. 


23501 (NP—23459) Toward a unified Michigan energy policy. 
(Michigan Energy and Resource Research Association, Detroit 
(USA)). Nov 1977. 141p. Michigan Energy and Resource Research 
Association, Detroit. 

MERRA established a task force to collaborate in the writing 
of six white papers. Part 1 of this report is the executive summary, 
which integrates and correlates the findings, conclusions, and recom- 
mendations of each paper. Part 2 contains the individual white 
papers. The gaseous fuels and oil papers are presented first, since it is 
the growing scarcity of these resources that has precipitated the 
energy crisis. Next, the coal paper is offered—current views being 
that coal-based energy resources will be required to provide the 
major near- and mid-term substitutes for oil and natural gas. The 
next paper in the series is the nuclear power paper—knowledgeable 
energy observers and many of the individual authors who have 
contributed to this series believe that nuclear power will begin to 
play its major role toward the end of this century. The solar energy 
contribution is next offered, primarily because the specific roles of 
solar energy in satisfying a portion of U.S. energy needs are still 
unclear; moreover, it is believed by some of the contributing authors 
that many aspects of anticipated solar energy applications are still 
very speculative. Finally, the energy-conservation offering is pre- 
sented, because the contents and recommendations presented touch 
on each of the other resources; and because energy conservation, 
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broadly defined, is both a short- and long-term imperative to all 
aspects of energy management. 


23502 (NUREG/CR—0042) Career fields for inspection and 
enforcement personnel. Bartley, H.J.; Harrison, O.J.; Kraas, I.W.; 
Hagerup, J.E.; Heyer, F.H.K.; Schwartz, E.G. (General Research 
Corp., McLean, VA (USA)). Sep 1978. 101p. NTIS, PC A06/MF 
AOl. 


This document is a report on the development of career fields 
for Headquarters and regional positions of NRC/IE. Data on the 
development of qualifications requirements were examined for com- 
monality of knowledge and performance; career fields were postulat- 
ed as a result of that examination, and then those career fields were 
tested and revised by more extensive examination. Proposed as a 
result of this work are four career fields: Construction—Vendor, 
Health Physics, Reactor Operations, and Safeguards; and two 
“career ladders”: Fuel Facilities and Investigation. (The term 
“career ladder” was chosen to describe the relatively narrow pat- 
terns of positions open to its members.) All career fields include 
subfields, which are described in full in the report. In addition to 
recommending acceptance of these career fields, this document 
proposes the combination of certain subfields, the retitling of some 
positions, and the adoption of a standard nomenclature for all NRC/ 
IE positions. 56 figures, 2 tables. 


23503 (PB—281293) The Hawaii State Plan. Environmental con- 
cerns: a compilation and analysis of problems and issues relating to 
environmental concerns in the state of Hawaii. Technical study. 
(Hawaii State Dept. of Planning and Economic Development, 
Honolulu (USA) ). 1977. 91p. NTIS PC A05/MF AO1. 

Growth in population and the economy, stimulated largely by 
the tourist industry, has resulted in changing life styles and increased 
use of limited environmental resources. Growing demand on the 
environment has resulted in degradation or loss of resources, espe- 
cially on Oahu where residential and economic growth have been 
concentrated. The need for comprehensive planning to balance the 
many goals of society is a critical issue in Hawaii. The role of the 
State Plan is to provide such a comprehensive planning framework. 
The four basic areas -- (1) Land-Based, Shoreline, and Marine 
Resources; (2) Scenic, Natural, and Historic Resources; (3) Land, 
Air, and Water Quality; and (4) Resource Management and Planning 
-- have been identified by a number of reports and studies at the 
State and County levels. This report summarizes the findings of 
these studies in each of the four areas. 


23504 (PB—281635) Environment comes of age: state environ- 
mental issues. (Council of State Governments, Lexington, KY 
(USA)). Jun 1977. 106p. NTIS PC A06/MF AOl1. 

The project has three purposes: (1) to identify current and 
impending environmental issues of high concern to state officials; (2) 
to prepare state-of-the-art reviews of these issues; and (3) to provide 
research agenda for furthering knowledge in the selected issue areas. 
The Council of State Government's advisory panel chose four areas 
of environmental concern as issues to study as research topics: 
energy conservation; environmental impact assessment; nonpoint 
sources of pollution; and the effects of Indian rights and claims on 
state environmental programs. Each of these issues became the 
subject of a staff-prepared report. The document updates the list of 
current environmental issues in the states, and also notes some of the 
more policy-oriented issues that arose during the preparation of the 
four reports. Summaries of each of the four reports and a concluding 
chapter which discusses research needs in the four areas are includ- 
ed. 


23505 (RAND/R—2114-KF/HEW) Urban impacts of Federal 
policies. Volume 3. Fiscal conditions. Barro, S.M. (RAND Corp., 
Santa Monica, CA (USA)). Apr 1978. 212p. Rand Corp., Santa 
Monica, CA. 

This report examines the relationships between Federal pro- 
grams and policies and the fiscal conditions of local governments in 
urban areas. It covers both the Federal programs that affect local 
budgets directly, such as Federal grants-in-aid, and the policies that 
affect fiscal circumstances indirectly, such as Federal transfer pay- 
ments to individuals and Federally created incentives to businesses 
to locate in more urbanized areas. It provides both a conceptual 
analysis of the effects of Federal policies on local fiscal circum- 
stances and a review of the relevant theoretical and empirical 
literature. It attempts to summarize what is known about these 
Federal—local relationships as well as to identify major gaps in 
existing knowledge of the effects of Federal policy. (MCW) 


23506 (TID—28919) National Energy Act. (Department of 
Energy, Washington, DC (USA). Office of Public Affairs). Nov 
1978. 49p. TIC. 

The National Energy Act, passed October 15, 1978, is com- 
posed of five bills: the National Energy Conservation Policy Act of 
1978, the Powerplant and Industrial Fuel Use Act of 1978, the 
Public Utilities Regulatory Policy Act, the Natural Gas Policy Act 
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of 1978, and the Energy Tax Act of 1978. The publication is 
composed of five chapters. They are summary of NEA and its major 
overall significance as expressed by President Carter and Secretary 
of Energy Schlesinger; highlights of the five acts which make up 
NEA: conservation, coal conversion, utility rate reform, natural gas, 
and tax credits; import savings; more detailed fact sheets on the five 
parts of NEA; and contacts for further information. (MCW) 


23507 (TID—29334) Analysis of annual assistance to communi- 
ties at atomic energy facilities. Harvey, E.C.; Benveniste, D.R.; 
Fletcher, T.W.; Grindley, W.C.; Leeds, D.F.; Mack, R.W.; Taylor, 
J.L. (SRI International, Menlo Park, CA (USA)). Dec 1978. Con- 
tract EY-76-C-03-0115-138. 379p. Dep. NTIS, PC A17/MF AOI. 

A study to analyze the existing program of annual assistance 
to the original atomic energy communities (Los Alamos, New 
Mexico, Oak Ridge, Tennessee, and Richland, Washington), to iden- 
tify alternative longer-term methods of providing assistance to the 
communities within the authorization of the Atomic Energy Com- 
munity Act of 1955 as amended (PL 84-221), and to describe the 
advantages and disadvantages of each alternative is reported. Seven 
local government entities were involved in the study. It is concluded 
that annual assistance payments will be required in Los Alamos and 
the Oak Ridge area for the foreseeable future. Alternatives for 
assistance payments are given in order of preference. Although 
Richland has not received annual assistance since 1969, payments 
have been made to meet specific needs on the basis of case-by-case 
assessments. 9 figures, 128 tables. (RWR) 


23508 (UCID—17944(Rev.1)) National Energy Act of 1978: 
Far-West perspective. A study for the U.S. Department of Energy, 
Federal Region IX. Dorn, D.; Moulthroup, P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Dec 1978. Con- 
tract W-7405-ENG-48. 77p. Dep. NTIS, PC A05/MF AO1. 

This report provides a ready source of information on the 
impact of the National Energy Act of 1978 (NEA) on Federal 
Region IX. It includes discussions of: the U.S. energy problem; the 
National Energy Act of 1978; the expected effects of the NEA on 
Federal Region IX as a whole; and the expected impact of the NEA 
in Arizona, California, Hawaii, and Nevada. Most of the states in 
Federal Region IX have adopted innovative energy policies similar 
to those mandated by the NEA. Thus, generally speaking, the effect 
of the NEA will be to reinforce and extend actions aready taken. 


23509 New world, old horizons. Forman, N. Energy World; No. 
52, 3(Oct 1978). 

There are two fundamental and distinct problems in EEC 
energy policy. The first is the impending scarcity of oil and natural 
gas from whatever source and at whatever price. The second is the 
uncertainty about how long it will be before that scarcity becomes 
critical and about how best to use the intervening time. A most 
decisive factor is likely to be the amount of time available before the 
hydrocarbon squeeze really takes effect. If that period can be length- 
ened to the maximum feasible extent by raising energy prices to the 
consumer faster than prices as a whole and by intensifying efforts in 
all the many spheres of conservation; then there may well be 
sufficient time in which to make a relatively smooth transition from 
present patterns of energy supply to the energy technologies of the 
future. (MCM) 


23510 Food, oil, and coercive resource power. Paarlberg, R.L. 
(Wellesley Coll., MA). Int. Secur.; 3: No. 2, 3-19(Fal 1978). 

Early forecasts that food would develop into a counter 
weapon to be used against oil in the world power struggles have not 
materialized and may never achieve the political leverage of oil. The 
use of food power to manipulate world transactions has been frus- 
trated because it is difficult to — food exports, the impact 
within a target country may be ineffective, and the target country 
usually has other options in the international food market; these 
critical conditions do not limit the use of oil power to achieve 
political ends. Two exceptions to the rule of food power failure are 
the 1973 food embargo on Chile and the 1972 food sales to the 
Soviet Union. The failure of food power emphasizes the need for a 
- aes response that will reduce U.S. dependence on imported 
oil. 


23511 International Energy Agency: state influence and 
vernmental politics. Keohane, R.O. Int. Organ.; 32: No. 4, 929- 
951(Aut 1978). 

The policies of the International Energy Agency (IEA) are 
analyzed from the interstate and transgovernmental approach to test 
the thesis that interstate terms can describe decision making, but 
transgovernmental politics must be used to explain the politics of 
policy implementation. The author describes IEA's major issues and 
its organization into four defined standing groups. He concludes that 
state behavior adequately describes the decision-making process. 
While major IEA policy can be explained by national policies, 
transgovernmental politics plays a secondary role in the national 
review processes through coalitions and policy coordination. If 
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transgovernmental influence should increase, the overall influence of 
the network could be reduced and the IEA weakened. 


23512 Stable growth and energy strategy: two approaches. Ikuta, 
T. (Inst. of Energy Economics, Tokyo, Japan). J. Energy Dev.; 4: No. 
1, 80-103(Aut 1978). 

Economic instability in 1977 was characterized by uncertainty 
in the world economy and in world oil supplies, which were further 
confused by unsettled political and military conditions in the Middle 
East and problems in the development of alternative energy sources. 
In spite of these instabilities, a lack of serious supply and demand 
situations enabled countries like Japan to maintain a condition of 
stability, although a high price was paid by perpetuating global 
economic stagnation and permitting consumption in the U.S. to 
increase. The author questions the price elasticity of energy demand, 
but supports the conservation potential of improved energy efficien- 
cy. He proposes five strategies for Japan: (1) expand energy-related 
investment; (2) expand oil stockpiles and the use of alternative 
energy; (3) reduce dependence on foreign oil and increase facilities 
for handling other imported fuels; (4) make long-range plans to 
protect the oil industry; and (5) develop an interlocking structure 
that will allow the Japanese economy and the world economy to 
respond to each other. 


23513 Energy policies and programmes of IEA countries. 1977 
Review. Paris, France; Organization for Economic Co-operation and 
Development (1978). 334p. Organization for Economic Co-operation 
and Development Publications, 1750 Pennsylvania Avenue, Wash- 
ington, DC 20006 $24.00. 

This report by the IEA consists of the 1977 Review of 
National Energy Policies conducted by the IEA’s Standing Group 
on Long-Term Co-Operation and gives information in the following 
areas: progress in attaining oil import objectives; energy conserva- 
tion; energy supply; adequacy of efforts; progress on general princi- 
ples of energy policy; review of long-term oil market projections; 
the country review process; and statistics. Additionally, specific 
reports are included for member countries. These are: Austria, 
Belgium, Canada, Denmark, Germany, Greece, Ireland, Italy, Japan, 
Luxembourg, Netherlands, New Zealand, Norway, Spain, Sweden, 
Switzerland, United Kingdom, and United States. The second part 
consists of the 1977 Review of National Energy R, D and D 
Programs conducted by the IEA’s Committee for Energy Research 
and Development of the individual participating countries. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 23524 


23514 Peat as a source of energy. Hearing before a Subcommittee 
of the Committee on Government Operations, House of Representa- 
tives, Ninety-Fifth Congress, First Session, September 29, 1977. Wash- 
ington, DC; Committee on Government Operations (1977). 87p. 
GPO. 


The hearing was an informative meeting on peat as an energy 
source. The known U.S. peat deposits of 120 billion tons contain 
roughly 1,440 quads of energy. So, peat is a sizable energy resource. 
Peat in peat bogs accumulates at the rate of between one-tenth and 
one inch per year; but one cultivation is started under most methods 
of cultivation, it doesn’t increase, so it should be classified as 
essentially a nonrenewable resource. The caloric value is 6,500 to 
9,000 Btu/Ib on an oven-dried basis. Peat is found throughout the 
world, with the largest reserves located in the Soviet Union, the 
U.S. being second, then Finland and Canada. Peat deposits occur in 
42 states. The largest percentage of our reserves--over 50 percent-- 
are located in Alaska. Minnesota is second containing 14 percent. 
Michigan, Florida, Wisconsin, Louisiana, and North Carolina follow 
9, 6, 5, 3, and 2 percent, respectively. Other states have relatively 
small quantities of peat. With the exception of Alaska, peat is most 
abundant in states without other significant solid fossil-energy re- 
sources. This is an important factor from the point of view of 
regional energy requirements. Peat has a variety of uses. As of 1975, 
the capacity of peat-fired electric generation plants in the Soviet 
Union was about 3,500 megawatt; expansion is being planned in the 
Soviet Union to about 6,300 megawatt. There is about 400 megawatt 
of peat-generated electricity in Ireland. Finland and Sweden utilize 
it. Finland is considering using peat as a coking material. Current 
commercial uses of peat in the United States are soil improvement; 
seed inoculant; packing flowers, shrubs, etc.; potting soils; mush- 
room beds; earthworm culture; mixed fertilizers; wastewater treat- 


ment; and oil spill cleanup. Many witnesses presented statements. 
(MCW) 
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COAL 


REFER ALSO TO CITATION(S) 21152, 21189, 21196, 21320, 
21321, 22652, 23524 


23515 Spatial analysis and the identification of coal markets. 
mm T.C.; Hwang, M. J. Energy Dev.; 4: No. 1, 104-125(Aut 
1978). 

Expanded coal markets mean that longer distances must be 
covered and heavier loads transported, making the identification of 
optimum regional market locations important. Market boundaries for 
the five major coal-producing regions are defined by spatial analysis 
on the basis of mine prices rather than distance. Ideally, each region 
will supply its own demand, but distortions and overlaps develop 
because coal quality and prices vary, consumers are not evenly 
distributed, the future role of western coal has not been resolved, 
and other factors. The expansion of coal markets to a national scope 
will consume increasing energy in the tranportation sector while the 
industrial sector declines. These trends need to be carefully analyzed 
if energy use is to be optimized. 


23516 (EPA—600/7-77-125a(Vol.1)) Environmental assessment 
data base for low/medium-Btu gasification technology. Volume I. 
Technical discussion. Cavanaugh, E.C.; Corbett, W.E.; Page, G.C. 
(Radian Corp., Austin, TX (USA)). Nov 1977. 169p. NTIS. 

This document represents the current data base for the envi- 
ronmental assessment of low/medium-Btu gasification technology to 
determine the processes that can be used to produce low/medium- 
Btu gas from coal, the constraints imposed upon these processes by 
the intended end uses of the product gas, the multimedia discharge 
streams generated by these processes, and the technology required to 
control these discharge streams. Attention is focused on the process- 
es that appear to have the greatest likelihood of near-term commer- 
cialization. This type of screening provides the preliminary basis for 
establishing the priorities for subsequent phases of the low/medium- 
Btu gasification environmental assessment program. The processes 
required to produce low/medium-Btu gas from coal are divided into 
discrete units or operations. These operations are coal pretreatment, 
gasification, and gas purification. Each of these operations is then 
further divided into discrete modules, with each module having a 
defined function and identifiable raw materials, products, and dis- 
charge streams. This report is divided into two volumes. In Volume 
I, a discussion of the status, significant trends, major process oper- 
ations, multimedia discharge stream control strategies, and recom- 
mendations for future program activities are presented. Volume II 
contains the appendices which consist of detailed process, environ- 
mental, and control technology data for the processes considered to 
have the greatest potential for near-term commercialization. 


PETROLEUM 


REFER ALSO TO CITATION(S) 21325, 21326, 21328, 21329, 
21371, 21454, 21455, 21456, 21457, 21458, 21459, 21460, 21461, 
21462, 21463, 21465, 23412, 23429, 23512 


23517 German share of the North Sea oil. Meerestechnik; 9: No. 
1, 9-10(Feb 1978). (In German). 

The Federal Republic of Germany has a 41% share in the 
Thistle field in unit 211/18 of the British North Sea shelf, thus 
getting a share of the North sea oil for the first time. The article 
gives a survey of the development of this oil field, the yield, and the 
pipeline system. 


23518 Economics of offshore oil and gas suppliers. Beck, 
F.W.M.; Wiig, K.M. Lexington, MA; D.C. Heath and Co. (1977). 
161p. $16.00. 

The analysis supports the Bureau of Land Management in its 
efforts to establish the potential of OCS oil and gas. This study 
projects the future oil and gas costs and production streams for all 17 
areas resulting from available resource estimates, as laid down in the 
Lease Planning Schedule of June 1975. The capital requirments for 
support of exploration, development, and production are analyzed. 
The methodology developed concentrates on allowing for differ- 
ences between the various areas in the quality and quantity of the 
resources, the access to those resources and exploration, and devel- 
opment and production costs, all of which are of prime importance 
to policymakers who control the general access to those areas. The 
main direction of the methodological approach is based upon the 
notion that production volumes, unit costs (dollars per/barrel, dol- 
lars per thousand cubic feet), development capital, and time require- 
ments are very sensitive to the size of individual fields encountered 
in the area under analysis. As a consequence, the analysis performed 
for this study projects the size and rate of fields found and developed 
each year as a function of the areas leased and the resulting explora- 
tion activities. 
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NATURAL GAS 


REFER ALSO TO CITATION(S) 21325, 21566, 21567, 21568, 
21569, 21570, 21573, 21595, 21915, 23518 


23519 Interchangeability of Maui and Kapuni natural gases. 
Palmer, E.R.; Graham, B.W.L. Auckland, New Zealand; New Zea- 
land Energy Research and Development Committee (May 1978). 
27p. 

This report describes the work carried out to examine the 
interchangeability of Kapuni and Maui gases, and to determine the 
optimum way of utilizing both gases in the natural gas distribution 
system. Maui and Kapuni gases differ significantly in chemical 
composition and therefore in combustion characteristics, and so may 
not be used interchangeably in gas appliances. There are a number of 
options whereby the two gases may be processed to have similar 
combustion properties, or gas appliances may be adjusted to be 
compatible with both gases. To be truly interchangeable on any gas 
appliance, gases must give a similar heat output and burn with a 
stable flame under all normal operating conditions. These inter- 
changeability criteria were examined by calculation of combustion 
properties and by experimental studies of flame stability for a range 
of gas compositions potentially available from the various processing 
options. The results have confirmed that Kapuni and Maui gases are 
not directly interchangeable. On the basis of an economic compari- 
son of the alternatives, it is recommended that gas with a Wobbe 
index of 47 be distributed; but this would entail conversion of all 
appliances if the associated down-rating were unacceptable. Without 
conversion, appliance performance would not be noticeably affected 
in other respects (flame stability and ignition, for instance) except in 
the case of surface combustion appliances which would be more 
difficult to ignite when cold. 


23520 Natural gas heating. The energy saving concept. Topical 
tasks of consumer guidance. Windfeder, H. Gas--Z. Ration. Ener- 
gieanwend.; 29: No. 3, 95-99(1978). (In German). 

Brief comments on natural gas, the technology of using 
natural gas for heating purposes, consumer psychology, and on 
energy policies are presented. It is concluded that the more natural 
» heating is installed, the more primary energy can be saved. Some 
undamental thoughts on consumer guidance are given for discus- 
sion. 


23521 New customers through interruptible natural gas supply. 
Experience with consumers from trade and industry in Trier. Lethen, 
H. (Stadtwerke Trier (Germany, F.R.)). Gas--Z. Ration. Energiean- 
wend.; 29: No. 3, 81- -94(1978). (In German). 

The positive experience of the Trier Corparation with inter- 
ruptible supplies as regards disadvantages for the customer, improve- 
ment of usage structure, and turnover profiles of the gas supply 
undertaking are discussed. All efforts to make available low-priced 
energy carriers, at the spot where they are consumed, are desirable 
from the point of view of local politics and of the national economy. 
This is in line with the energy program of the Federal government. 
To make available more natural gas means advantages in environ- 
mental pollution and savings in energy supply costs for gas compa- 
nies and customers. 


23522 Changing energy market: gas sales with changed market 


conditions. Scherzer, G. Gas--Z. Ration. Energieanwend.; 
15-18(1978). (In German). 

The following were investigated: a) the change in consump- 
tion of fossil primary energy of nine West European states during the 
period of 1965 to 1975 and the natural gas share in covering the 
primary energy consumption from 1965 to 1970, b) the expected 
expansion of the natural gas share in primary energy consumption 
classified under Spain, Switzerland, France, Italy, Federal Republic 
of Germany, Austria, Great Britain and Belgium, c) the state of the 
present natural gas market and the future development up to 1985, as 
well as d) the changed competitive situation of natural gas. It is 
shown that there is no target conflict between natural gas advertise- 
ment and energy saving. 


29: No. 1/2, 


23523 Energy conservation in the natural gas industry. Rosen- 
berg, R.B. (Gas Research Inst., Chicago, Ill. (USA)). Gas Waerme 
Int.; 27: No. 5/6, 244-248(1978). (In German). 

From 3. national technical conference of the Candian Gas 
Association; Montreal, Canada (17 - 19 Oct 1977). 

Two technologies will be of vital importance to the future of 
the gas industry. One of these is the development of increased 
sources of supply of gaseous fuels, and the other is the development 
of new equipment for the more-effective utilization of these fuels. 
The gas industry has a large number of technological alternatives to 
develop improved equipment using gaseous fuels for a variety of 
residential and commercial applications. This paper will briefly 
describe some of the developments that are underway and will 
illustrate the expanded activities that the gas industry anticipates 
through the Gas Research Institute (GRI). 


ENERGY MANAGEMENT AND POLICY 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 21597 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 21888, 21889, 21890, 21915 


23524 Vital option: creating a synthetic fuels industry. Thorne, 
R.D. (Dept. of Energy, Washington, DC). Energy User News; 3: No. 
49, 22-23(4 Dec 1978). 

Robert Thorne outlines steps the DOE is taking to develop a 
synthetic fuel industry as part of an overall strategy to relieve 
dependence on imported oil. New fuels should be available, he 
states, as an insurance against supply interruptions before they can be 
justified in the market. The rationale for commercial gasification of 
Eastern coal is based on its near-term availability, the fact that 
pipelines will not be available to bring gasified Western coal to the 
East, and the economic implications of increased imports of gas or 
gas liquids from Mexico and Algeria. Gas pipelines are already in 
place in the Northeast and industries are mostly using natural gas or 
oil distillate. Thorne suggests a large-scale facility to test, evaluate, 
and demonstrate gasification schemes and components as a way to 
develop improvements in the process and define the economic 
parameters of successful commercialization. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 22274, 22586, 22647, 22649, 
23418, 23458, 23494, 24582 


23525 (ANL/AA—18) Electrical service reliability: the custom- 
er perspective. Samsa, M.E.; Hub, K.A.; Krohm, G.C. (Argonne 
National Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 
112p. Dep. NTIS, PC A06/MF AO1. 

Electric-utility-system reliability criteria have traditionally 
been established as a matter of utility policy or through long-term 
engineering practice, generally with no supportive customer cost/ 
benefit analysis as justification. This report presents results of an 
initial study of the customer perspective toward electric-utility- 
system reliability, based on critical review of over 20 previous and 
ongoing efforts to quantify the customer's value of reliable electric 
service. A possible structure of customer classifications is suggested 
as a reasonable level of disaggregation for further investigation of 
customer value, and these groups are characterized in terms of their 
electricity use patterns. The values that customers assign to reliabil- 
ity are discussed in terms of internal and external cost components. 
A list of options for effecting changes in customer service reliability 
is set forth, and some of the many policy issues that could alter 
customer-service reliability are identified. 


23526 (BNL—23597) Locational response to regulatory policy: a 
regional analysis of energy facility location. Meier, P.M.; Hobbs, B.F. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 35p. (CONF-7805105—2). Dep. NTIS, PC A03/MF 
A0l. 

From Northeast Regional Science Association meeting; Balti- 
more, MD, USA (13 May 1978). 

The Brookhaven Regional Energy Facility Siting Model has 
been applied to a simulation of a number of alternative regulatory 
strategies that affect the location of power plants. An analysis of 
alternative definitions of Best Available Control Technology, as 
called for by the 1977 Amendments to the Clean Air Act, and 
associated revisions of New Source Performance Standards, are 
shown to have significant influence over least-cost locations of coal- 
burning power plants, with the result that despite large reductions of 
SO. emissions under the more-stringent emissions limitations, the 
locational shifts under cost-minimizing behavior results in higher 
population exposure to SO2. The impacts of River Basin Commission 
policy on low-flow objectives and on state regulatory policy in 
limiting interstate power transfers are also examined. 


23527 (DOE/EIA--0044(77)) Statistics of privately owned elec- 
tric utilities in the United States, 1977: Classes A and B companies. 
Energy data report. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Jan 1979. 671p. Dep. 
NTIS, PC A99/MF AO1. 

The data (through July 31, 1978) are based on information 
tabulated from FPC reports filed with the FERC by 192 privately 
owned electric utilities each having electric operating revenues in 
excess of $2.5 million annually. The operating revenues reported are 
approximately 99% of the total operating revenues of the 211 classes 
A and B jurisdictional companies reporting to the Commission. 
Operating revenues totaled $62.738 billion for the 12-month period 
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ending July 31, 1978. Electric utility operating expenses increased 
15.3% for the 12-month period ending July 31, 1978 over the 
previous 12-month period. Federal income tax expense, included in 
total taxes as a part of electric operating expenses, increased 13.4% 
for the period ending July 31, 1978 over the previous 12-month 
period. Interest charges for the same period increased 3.6% and net 
income increased 7.1%. Data on number of customers and sales are 
also summarized. Composite data for the industry, some historical 
tables (1968—1977), and company data by state are included. De- 
tailed data by company are included. (MCW) 


23528 (EPRI-EA—897(Vol.2)) Regional Electric Utility Oper- 
ations Model. volume 2. Program usage guide. Final report. (General 
Electric Co., Schenectady, NY (USA). Electric Utility Systems 
Engineering Dept.). Dec 1978. 189p. Dep. NTIS, PC A09/MF AO1. 

The model is an advanced computer simulation of the hourly 
operation of a regional electric-power-generating system. It is capa- 
ble of processing a region on the same order size as an FPC Region 
or a NERC Coordinating Council. Operating expenses, fuel con- 
sumption, and environmental emissions, associated with a specified 
plan of generating-unit additions, are determined by a production 
simulation which recognizes individual generating units. In schedul- 
ing generating-unit commitment and dispatch, the model has the 
flexibility to consider dollar costs along or a user-specified, weighted 
combination of dollar costs and environmental emissions. Unique to 
this model is a multi-area representation of up to four areas within 
the region. Interconnections between areas are explicitly modeled to 
simulate the impact of finite power-transfer limits upon the genera- 
tion system operation. This new model will facilitate analysis of 
utility system expansion and operations issues on a regional scale. It 
complements, rather than replaces, existing production simulation 
programs designed for utility specific generation-planning studies. 


23529 (LBL—6877, pp 4-7) Effects of the drought on California 
electricity supply and demand. Sathaye, J.; Sextro, R.; Blumstein, C. 
1977. 

In Energy and Environment Division annual report 1977. 

This study examines impacts on reliability, prices, and envi- 
ronment consequences from drought and develops remedial meas- 
ures to reduce power demand through conservation and load man- 
agement strategies. Assessment and methodologies are developed. 
(PCS) 


23530 (LBL—6877, pp 7-9) Water requirements for future 
energy production in California. Sathaye, J.; Ritschard, R.L. 1977. 

In Energy and Environment Division annual report 1977. 

Impacts of future national energy development on water 
resources were studied. This energy development includes electric 
power plants, production of synthetic fuels, coal and uranium 
mining, oil and gas extraction, and other conversion processes. 
Projections and demands for energy and water resources were 
assessed on regional bases. Water requirements were calculated for 
year 2000 from utility projections for 1985. (PCS) 


23531 Optimal firm size for R and D innovations in electric 
utilities. Link, A.N. (Auburn Univ., AL). J. Econ. Bus.; 31: No. 1, 52- 
56(Fal 1978). 

The argument that firm size is a determinant of research and 
development (R and D) innovations is challenged on the basis of 
statistical evidence from electric utilities. An empirical model is 
constructed which indicates that there is a threshold effect and that 
an operating revenue of $140 million is optimal for R and D activity. 
The tendency for regulated utilities to overcapitalize is intensified in 
smaller firms, but further study is needed to determine the implica- 
tion of this for resource allocation. 21 references. 


23532 Maneuverability of peak-shaving power _ stations. 
Schramm, G. (Komb Kraftwerksanlagenbau, Radebeul, E Ger). 
Energietechnik; 28: No. 4, 145-149(Apr 1978). (In German). 

Starting from the requirements with regard to electric power 
generation set by the load curve, it is found that the installation of 10 
to 15% of total capacity of an electric power system in special peak- 
shaving plants, such as pumped storage plants and gas turbine power 
plants, offers economic and technical advantages. The tasks and 
possibilities of pumped storage plants and gas turbine power plants 
are shown. Their starting times, technical problems, and critical 
stresses are explained. A compressed air storage power plant is 
mentioned as a new power plant type. The pumped storage plants 
and gas turbine power plants have different properties which com- 
plement each other. It is therefore advantageous to install both types 
of power plants in a modern electric power system. 


23533 Deliberations on the reform of electricity rates in Austria. 
Burian, F. (Bundesminist fuer Handel, Gewerbe und Ind, Wien, 
Austria). O.Z.E., Oesterr. Z. Elektrizitaetswirtsch.; 31: No. 4, 121- 
128(Apr 1978). (In German). 

One of the measures to influence the demand for electric 
energy presently under consideration is a reform of the rate system. 
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The regressive character of the electricity rates, which is in apparent 
contradiction to the idea of saving energy, is at the center of 
criticism. Estimates of the actual amount of the regression with 
different types of rates and consumption structures are made. The 
revenues are compared with the costs incurred and the effects of 
turnover increases on revenues are illustrated. Finally, the effects of 
possible changes of the rate system, intended to eliminate the regres- 
sive character, are discussed. 


23534 Energy facility siting in the United States. Volume I. 
Executive sumary. Atlanta, GA; Southern States Energy Board 
(1978). 151p. 2 Vol. Set $30.00. 

This volume, Vol. I, summarizes briefly the existing body of 
state energy-facility siting legislation for each of the 50 states. In 
addition, a section is also devoted to activities of the Federal level. 


23535 Energy-facility siting in the United States. Volume II. 
Legislation. Atlanta, GA; Southern States Energy Board (1978). 
456p. 2 Vol. Set. $30.00. 

Over the last few years energy facility siting has become an 
increasingly important subject for state legislation. When SSEB first 
published “Power Plant Siting in the United States, 1972: A State 
Summary”, only five states had officially enacted facility siting laws. 
As of December 1977, twenty-five states have passed such legisla- 
tion, including the State of South Dakota whose law will not 
become effective until July 1979. At the present time, public utilities 
in most states are cutting back on research, requesting rate increases, 
postponing new projects, and predicting rougher times ahead. A 
comprehensive state review process for siting energy facilities could 
help in pe up the licensing process and ensuring state determi- 
nation of site locations and development. Where the energy facilities 
are located will determine where communities develop, where indus- 
try can be expected to move in, and where other services such as 
police, fire, roads, schools, and hospitals will be needed. This volume 
summarizes the existing body of state energy-facility siting legisla- 
tion for all fifty states. In addition to the state-by-state summaries, a 
section is devoted to activities at the Federal level. Other activities 
by national or regional organizations relative to the topic also are 
discusses. (MCW) 


23536 Public utility rate proposals of President Carter's Energy 
Program (Part E of S. 1469). Hearings before the Subcommittee on 
Energy Conservation and Regulation of the Committee on Energy and 
Natural Resources, United States Senate, Ninety-Fifth Congress, First 
Session, July 27, 28, and September 7, 1977. Part 1. Washington, DC; 
Committee on Energy and Natural Resources (1978). 897p. GPO. 

Hearings were held on July 27, 28, and September 7, 1977 on 
utility rate reform proposals. Among the utility rate-reform propos- 
als considered by the committee include alternative rate designs, 
such as time-of-day rates, interruptible service rates, seasonal rates 
and lifetime rates; proposals to foster co-generation; and provisions 
to encourage interconnections and wheeling between power sys- 
tems. The bills considered were S. 122 and S. 1300, bills to reform 
electric utility rate regulation, to strengthen state electric utility 
regulatory agencies, and for other purposes; S. 1363, a bill to 
promote the recovery of waste heat energy resources and the 
expedited development and commercial application of dual-purpose 
powerplants, and for other purposes; S. 1364, a bill to provide for the 
subsistence electrical needs of elderly residential consumers, promote 
equity in electrical costing through reform of current electric rate 
structures, and for other purposes; and S. 1469 (Part E), a bill to 
establish a comprehensive national energy policy. Many witnesses 
presented statements and testimonies. (MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 22648, 22678, 23426, 23427 


23537 (CONF-781182—3) Assessment of load management on 
the electric power system. Kuliasha, M.A.; Mohre, D.L. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AOI. 

From Joint national ORSA/TIMS meeting; Los Angeles, 
CA, USA (13 Nov 1978). 

Load management is the name given to the systems concept 
of altering the apparent pattern of electric energy usage so that the 
same amount of energy can be supplied more efficiently, at lower 
unit cost, and with more abundant domestic resources. The Load 
Management Program of the Division of Electric Energy Systems of 
the Department of Energy to research, develop, and demonstrate 
cost-effective load-management systems is described, and work that 
has been completed or is currently underway is discussed. The 
program is designed to achieve a balance between near- and long- 
term electric energy system needs and national energy objectives. It 
includes the application of refined state-of-the-art analytical meth- 
ods, technical demonstration of emerging technologies, and the 
development of advanced concepts and technologies for the future. 
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23538 (NUREG—0480) Coal and nuclear: a comparison of the 
cost of generating baseload electricity by region. Roberts, J.O.; Davis, 
S.M.; Nash, D.A. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Oct 1978. 107p. 
Dep. NTIS, PC A06/MF AOl. 

This study compares the economics of a 2400-MWe nuclear 
(two 1200-MWe) and coal (three 800-MWe) electric generating 
stations in 10 regions of the U.S. The analysis was made on a 
regional basis to reflect differences in various parts of the country. 
The regional cost estimates do not take into account site-specific 
requirements. Thus, the study is less-detailed than studies made by 
utilities analyzing specific projects. The study results indicate that 
nuclear generating units are more economical than coal in most 
regions of the country. In those regions where coal resources are 
located, coal plants may be more economical, or the difference is 
marginal. It should be noted that the difference between coal- and 
nuclear-generating costs (for initial year of operation) in all regions is 
less than about 20%, and site-specific conditions could alter the 
economic choice in all regions. Furthermore, other conditions such 
as diversity of fuel resources, licensing considerations, environmental 
impacts, etc., may have a greater impact on selection of the pre- 
ferred power plant than economics; excluding taxes favors the 
nuclear option. (MCW) 


23539 Clean power for the cities. Lihach, N. EPRI J.; 3: No. 9, 
6-12(Nov 1978). 

Fuel-cell power plants, which have successfully demonstrated 
that they can provide efficient, non-polluting power and require only 
a short lead time for construction, may not be an available option 
unless funds are provided to back commercializaion. The author 
summarizes the fuel-cell concept and outlines the opportunities for 
commercial application. The benefits of fuel-cell power plants in- 
clude a higher and wider range of conversion efficiency, fuel conser- 
vation, rejected heat appropriate for cogeneration, and no emissions 
to cause siting problems. Most components can be factory-produced 
modules to shorten the lag time to about 24 months. The first fuel- 
cell plants, projected to cost about $1,500 per kilowatt but declining 
to $330-600 for later units, make financing difficult and will probably 
require a joint effort by government and utilities. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


23540 High-voltage power lines and human health. Sulpor, B. 
Public Util. Fortn.; 103: No. 1, 11-15(4 Jan 1979). 

In the United States and abroad research is going on to ferret 
out the truth amidst claims and counterclaims about the safety to 
today’s “electric superhighways’’—extrahigh-voltage transmission 
lines. This article reports on the findings made to date and describes 
the areas which remain open to further investigation. 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 23482, 23498 


23541 (NP—23455) Latin American energy and oil: present situ- 
ation and prospects. An overview. da Silva, L. (Inter-American De- 
velopment Bank, Washington, DC). Jun 1978. 35p. Technical Infor- 
mation Center, DES Inter-American Development Bank, Washing- 
ton, DC 

It is noted that Latin America’s commercial energy consump- 
tion has grown at an annual average cumulative rate of 5.9 percent 
during the 1960-1975 period. This rate of growth exceeded that of 
the developed countries as a whole and of the developing countries 
as a group. Compared with the world’s average (including the 
centrally planned economies), the rate of growth of energy con- 
sumption in Latin America was higher than that of the group of all 
other countries by 2 percentage points. Data are included and 
discussed on World energy consumption in 1960 and 1975, Latin 
American energy use by source, and liquid fuel production and 
consumption in Latin America. Descriptions of estimation and fore- 
casting methods are included. (JRD) 


23542 Thermal performance of a two-bedroom mobile home. 
Final report. Tietsma, G.J.; Peavy, B.A. Washington, DC; National 
Bureau of Standards (Feb 1978). 61p. $2.30. 

Supersedes NBSIR 76-1182. 

Tests were conducted on a mobile home located in an Envi- 
ronmental Climatic Laboratory for the purpose of evaluating its 
thermal performance. The heating demand greatly affected the part- 
load efficiency of a gas-fired, forced-air, sealed-combustion furnace 
system. The practice of installing oversized heating plants was 
shown to result in low seasonal operating efficiencies. Air-leakage 
measurements were performed using a pressurization technique to 
quantify the amount of air leakage through the various parts of the 
mobile home. Separate air infiltration tests using the SF¢ tracer-gas 
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technique showed that somewhat higher air infiltration rates were 
induced by operation of the mobile home heating plan. A thermogra- 
phic survey of interior surfaces showed that the technique used to 
install the wall insulation may allow wrinkles formed in the surface 
of the insulation to form air paths running the height of the wall 
cavity. Convective air flow through these paths may create heat 
leaks on the building surface which can have an impact on the 
overall heat-loss rate. Separate tests were also conducted to identify 
places in the mobile home envelope having high condensation poten- 
tial. 


23543 Wisconsin energy use, 1973—1977. Aigner, V.; DeMuth, 
J. Madison, WI; Office of State Planning and Energy (1978). 120p. 
(NP—23502). 

This report is the second annual effort of the Wisconsin 
Office of State Planning and Energy (OSPE) to provide a single 
source of documentation on the energy system in the State of 
Wisconsin. Section I describes the major physical, economic, and 
climatic characteristics of Wisconsin that affect the energy system, 
presents the concept of resource and end uses of energy, and briefly 
reviews trends and changes in energy use during the last five years. 
Section II provides a detailed analysis of the energy supplied to 
Wisconsin; these data are organized by type of fossil fuel, and a 
chapter on alternative energy sources was added. Section III pro- 
vides a comparable discussion with respect to electricity supply and 
production. Section IV presents a breakdown of energy use in the 
residential, commercial, industrial, agricultural, and transportation 
sectors. Section V on air pollution was included since it is a major 
by-product of energy use that has and will continue to have a major 
impact on the energy options available in Wisconsin. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


23544 Impact of solar energy utilization on optimum plant mixes. 
Duggan, C.; Filippone, W.L.; Martin, J.G. (Univ. of Lowell, MA). 
Trans. Am. Nucl. Soc.; 30: 10-11(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23545 Is solar power riskier than nuclear. Inhaber, H. (Atomic 
Energy Control Board, Ottawa, Ontario). Trans. Am. Nucl. Soc.; 30: 
11-12(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SOLAR 


REFER ALSO TO CITATION(S) 21954, 21955, 21956, 21957, 
21982, 21983, 21984, 21994, 22008, 22120, 22127, 22184, 22209, 
22213, 22218, 22300 


23546 Solar energy retrofit revisited. Hornak, J.P.; Knight, K. 
(Veterans Administration, Washington, DC). Heat., Piping Air Cond.; 
51: No. 1, 85-88(Jan 1979). 

The Veteran's Administration Hospital in Wilmington, Del. 
was retrofitted in 1978 with a solar-assisted heating and cooling 
system. A year’s operating experience is reviewed, using both data 
and observations, and areas for design improvement are indicated. 
Design calculations for thermal efficiency proved to be higher than 
the 33 percent actual efficiency and have led to a more conservative 
expectation of performance. Differences in the collector tilt angle on 
the two buildings were found to have only a minor effect on the 
overall system. Operators generally found that the solar-assisted 
system could reliably carry a significant portion of the cooling load. 
The report concludes with a list of recommendations for future 
designs and suggestions for management decisions that will improve 
operation. 


23547 Solar energy: will it conserve our nonrenewable resources. 
Baron, S. (Burns and Roe, Inc., Oradell, NJ). Trans. Am. Nucl. Soc.; 
30: 9-10(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23548 Solar Sweden: an outline to a renewable energy system. 
Johansson, T.B.; Steen, P. Stockholm, Sweden; Secretariat for 
Future Studies, Fack, S-103 10 (15 Dec 1977). 126p. 

Sweden's energy supply is based on oil and gas; the supply is 
expected to stagnate and later decline. Society is now facing the task 
of beginning to invest in a new energy system. In the long run this 
system can contain either renewable energy sources, coal, breeder 
reactors—or any combination of these. It has been previously 
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claimed that steps must now be taken to open the door for the 
renewable energy sources—otherwise they will never become an 
important alternative. It is, however, not enough to develop new 
technology. It is also necessary to avoid a too strong commitment to 
other energy sources in order to give the new technology a chance 
of being used. This argument is interesting only if renewable energy 
sources have a potential comparable with those many people believe 
coal and nuclear power to have. This study discusses this potential, 
showing first that the energy flows in Sweden, deriving from the 
sun, by themselves are of such a magnitude that they alone could 
supply sufficient energy. Thereafter, the authors discuss different 
aspects of a system based only on these flows to identify important 
potential problems, should Sweden aim its policy toward this goal. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 22492, 22493, 22494, 22560 


23549 (LBL—6877, pp 12-14) Lake County economy: potential 
socioeconomic impacts of geothermal development. Vollintine, L.; 
Sathaye, J.A. 1977. 

In Energy and Environment Division annual report 1977. 

An integrated assessment of the Geysers development and its 
impacts on Lake County is presented. Data compilation and analysis 
of basic demographic and economic statistics form the base for the 
forecasting model. (PCS) 


23550 Economics of geothermal energy development at the re- 
gional level. Rose, A.; Edmunds, S.; Lofting, E. (Univ. of California, 
Riverside). J. Energy Dev.; 4: No. 1, 126-152(Aut 1978). 

The viability of geothermal energy is examined and policies 
suggested that will optimize its use. Geothermal energy development 
has a lower priority than coal and shale, but higher than solar and 
nuclear, because it is a clean fuel and closer to near-term feasibility. 
Resources in the U.S. are concentrated in four major known areas, 
all of which could have some difficulty in absorbing the exploitation 
of a nonrenewable and nonstorable energy resource whose produc- 
tion would create certain environmental and social problems. Input- 
output analysis of the direct and secondary impacts on Imperial 
County, California uses 13 major indicators and finds geothermal 
development to be generally favorable. While economic gains in the 
short run are apparent, long-run implications are less clear in terms 
of inflated residential and commercial land values and resource 
depletion. Policies to identify and deal with these problems will 
improve regional acceptability of geothermal development. 


OTHER 
REFER ALSO TO CITATION(S) 21939, 22568, 22571 
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MHD GENERATORS 
REFER ALSO TO CITATION(S) 22602 


DESIGN AND DEVELOPMENT 


23551 Sulfur-fueled magnetohydrodynamic power generation. 
Shepherd, T.L. (to Airco, Inc.). US Patent 4,107,557. 15 Aug 1978. 
Filed date 4 Apr 1977. 8p. 

An improved, closed-cycle magnetohydrodynamic (MHD) 
power generation system is described wherein the MHD generator is 
fueled by sulfur burned in oxygen, together with stages for recover- 
ing sulfur dioxide, reducing SO: to elemental sulfur, and returning 
reduced elemental sulfur to the MHD unit such that higher flame 
temperatures and ionization factors are obtained while pollutants 
typically generated by fossil-fueled MHD power generation systems 
are essentially eliminated. 


23552 Ferrofluidic electrical generator. Redman, C.M. US 
Patent 4,064,409. 20 Dec 1977. Filed date 28 Jul 1976. 4p. 

This disclosure is related to electrical generators which utilize 
heating and cooling of separate points in a closed circuit ferrofluid 
system to generate electrical power directly from heat energy. The 
characteristic of ferrofluids to experience rapid change in their 
magnetic properties with temperature is utilized by placing a magnet 
around the circuit to create a self-pumping action of the ferrofluid 
through a solenoid to generate electric power. 
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PERFORMANCE AND TESTING 


23553 Effect of nonideal conditions on the electrical performance 
of Faraday MHD generators. Jayakumar, R.; Goyal, D.K.; Ghosh, 
S.; Rohatgi, V.K. (Bhabha at Res Cent, Bombay, India). Int. J. 
Energy Res.; 2: No. 3, 265-280(1978). 

The effect of nonideal conditions on the current flow in a 
MHD generator has been ig > goer by two-dimensional analysis 
in terms of internal resistance, Hall voltage and uniformity of current 
distribution. In particular, the effects of (a) temperature profile along 
the Faraday direction in the _— (b) current bunching on cathode 
surfaces due to phenomena like arc spots, and (c) electrical leakage 
between adjacent electrodes due to finite resistance of the insulator 
segments are investigated. The results show that cold boundary 
layers near metallic electrode surfaces tend to relieve current con- 
centration. The optimum resistivity of wedge-shaped electrodes for 
obtaining uniform current distribution in the duct has been calculat- 
ed for various temperature profiles. The results indicate that the 
internal resistance of a MHD generator strongly depends on the 
location and size of current bunched spots on cathodes. The fluctu- 
ations in the spot size and its location can lead to large fluctuations in 
power output. The present calculations reveal that the electrical 
performance of a MHD generator is not adversely affected by 
current leakage along insulator segments for small insulator conduc- 
tivities. 18 refs. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 23982, 24019 


23554 Analysis of superconducting magnet systems for the m.h.d. 
energy conversion, Atanasiu, Gh.; Constantin, E.; Popa, I.; Radu, D.; 
Dordea-Ionas, D. (Polytech Inst “Traian Vula”, Timisoara, Rom). 
Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: No. 1, 103- 
109(1978). 

The principles used in the design of a superconducting 
magnet for magnetohydrodynamic generators are presented. A prac- 
tical example is presented in two alternatives: saddle coil construc- 
tion and race-track Hemlholtz coil construction, when the geometry 
of the conversion channel is known. 


23555 Ceramics for high performance applications. II. Burke, 
J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 1118p. (CONF-770380—). The Publisher, 244 
Commonwealth Ave., Chestnut Hill, MA 02167 $60.00. 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Fifty-eight papers were presented at the meeting. A separate 
abstract was prepared for each of 51 papers. One paper appeared 
previously in ERA. The remaining 6 papers were not in scope for 
the data base. (LCL) 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 24287 


23556 (CONF-781234—1) Two-dimensional MHD _ channel 
design. Doss, E.; Geyer, H.; El-Derini, Z.; Ahluwalia, R.K. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
19p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on fluids engineering winter annual meet- 
ing; San Francisco, CA, USA (11 Dec 1978). 

A two-dimensional MHD channel-design has been developed 
for three different modes of operation: velocity, Mach number, and 
pressure. Given the distribution of any of these three parameters 
along the channel, the channel aspect ratio, and the channel operat- 
ing conditions, the MHD channel geometry can now be predicted. 
For the same operating conditions, the results of these design modes 
are in excellent agreement with the results obtained with an original 
design, where the area is specified (area or off-design mode of 
operation). The developed design model avoids unnecessary assump- 
tions for surface losses and boundary layer voltage drops and, thus, 
can yield a better prediction of MHD channel geometry and per- 
formance in terms of the gasdynamic temperature, velocity, and 
pressure profiles, heat flux, sheer stress, and total power output. The 
subject model includes a simplified treatment for possible arcing near 
the electrode walls. A one-dimensional model for slag flow along the 
channel walls is also incorporated. The effects of wall temperature 
and slag carry-over on channel performance are discussed. 


23557 (SAND—78-1260) User's manual for the 
magnetohydrodynamic generator channel code, MHDCHN. Russo, 
A.J. (Sandia Labs., Albuquerque, NM (USA)). Jan 1979. Contract 
EY-76-C-04-0789. 52p. Dep. NTIS, PC A04/MF AOl1. 

MHDCHN is a two-dimensionai steady state MHD generator 
channel code which solves for the electric current density and 
potential field in a channel section. It was designed to operate with a 
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companion fluid code, SCF, which supplies thermodynamic and 
velocity data as input; however, it may also be used independently 
or made to interact with other fluid codes. MHDCHN is currently 
operational on the Sandia CDC 6600-7600 computer system. The 
equations that are solved and the input and output data that are 
required for operation of the code are described. 


23558 One-dimensional flow of a real gas in a diverging channel 
with generalized Ohm's law. Mittal, M.L.; Bhat, A.N. (Indian Inst of 
Technol, Bombay). Int. J. Energy Res.; 2: No. 3, 247-263(1978). 

The present analysis gives effects of the thermoelectric cur- 
rents on the quasi-one-dimensional flow of a real gas in a diverging 
channel. Numerical solutions are obtained for generator and accel- 
erator modes with subsonic and supersonic flows. The variation of 
current and power density are presented for the special cases of (i) a 
linearly diverging channel and (ii) a constant velocity channel. It is 
observed that the rate of change of the transverse current and the 
power is slower owing to the influence of thermoelectric currents. 


23559 Coaxial magnetohydrodynamic generator. Homentcovs- 
chi, D.; Galan, N. (Inst Polytech de Bucarest, Rom). Rev. Roum. Sci. 
Tech., Ser. Electrotech. Energ.; 23: No. 1, 93-101(1978). (In French). 

The magnetic field distribution in the channel formed by two 
coaxial electrodes is investigated under the assumption of a constant 
fluid velocity. The induced electromotive force is calculated as well 
as the voltage difference between the electrode-adjoining surfaces. 


23560 Cold wall Faraday type generating channel. Kusaka, Y.; 
Masuda, T.; Ikeda, S.; Honda, T. (Electrotechnical Lab., Tokyo, 
Japan). Energy Convers.; 17: No. 1, 7-18(1977). 

As a cold wall Faraday type generating channel, an imporved 
peg wall type channel that consisted of peg pieces coated by AlsOs 
thin layers was suggested and experimentally studied. The funda- 
mental data being necessary to design channels were obtained in 
preliminary experiments and the channels for ETL Mark III, Mark 
II, and Mark V MHD generators were designed by the aid of them. 
The long-operation test of 230 hr was carried out with Mark III, and 
then the generating tests were performed over ten minutes and for 
several hours under the high Hall field strengths on Mark II and 
Mark V MHD generators, respectively. Through these tests, the side 
walls endured satisfactorily, but traces of breakdowns on the inter- 
electrode insulators were observed on both anode and cathode sides 
under the very high Hall field strength in the case of Mark V. This 
paper mainly deals with the construction and durability of an im- 
proved peg wall type channel. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


23561 Thermoelectric generator devices and methods. Bettman, 
M. (to Ford Motor Co.). US Patent 4,098,958. 4 Jul 1978. Filed date 
7 Jul 1977. 18p. 

Thermoelectric generator devices and methods using, for 
example, alkali metal as a working fluid are disclosed. In operation, 
elemental alkali metal is ionized on the inside of an electrolyte tube 
to alkali metal cations, reconverted outside the tube to elemental 
alkali metal at a porous electrode, vaporized into a furnace zone in 
vapor communication with the porous electrode, discharged hydro- 
dynamically from the furnace zone to a cooling zone and collected 
as a liquid for return to the inside of the electrolyte tube. Essentially 
isothermal series electrical connection within the devices provides a 
means for reduction of heat conduction losses. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 23906 


APPLICATIONS 
REFER ALSO TO CITATION(S) 21887 


THERMIONIC CONVERTERS 


MATERIALS, COMPONENTS, AND AUXILIARIES 


23562 (UCP L-Trans—1556) Thermionic cathodes. Kudintseva, 
G.A.; Mel’nikov, A.I.; Morozov, A.V.; Nikonov, B.P. Sep 1978. 
Translation of Thermoelectronie Katody, Section 5, pp 310-323, 
1966, Energia Publishing House, Moscow. 24p. Dep. NTIS, PC 
A02/MF AOl1. 

A study on lanthanum hexaboride cathodes for thermionic 
diodes is presented. Cathode designs, emitting properties of lanth- 
anum hexaboride cathodes, activation and resistance to poisoning of 
a lanthanum hexaboride cathode, the effect of ion bombardment on 
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the emitting properties, cathode sputtering and evaporation of lanth- 
anum hexaboride, electromigration in the solid phase of lanthanum 
hexaboride, and mechanism of operation of boride thermionic cath- 
odes are discussed. (WHK) 


FUEL CELLS 
REFER ALSO TO CITATION(S) 22602, 23342, 23539 


23563 Fuel cells and their fuels in the future. Williams, K.R. 
(Shell International Petroleum Co. Ltd., London, Eng.). pp 69-74 of 
Power plants and future fuels. London, England; Institution of 
Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The underlying principles of fuel cells are outlined and it is 
noted that only low temperature fuel cells have been developed to 
the stage where power systems have been built. Of these cells, the 
hydrogen-air types are the only ones which have been brought to 
the stage where costs are approaching a level where they could be 
considered for practical use. The fuel hydrogen may be generated 
from methanol, light hydrocarbons of low sulfur content or ammo- 
nia. Storage of hydrogen in the form of metallic hydrides is receiv- 
ing attention. Ultimately fuel cells which use methanol directly seem 
to be the type with most widespread applicability. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 22102, 23579 


23564 (BNL—24387) Thermoelectrochemical cycles for power 
and hydrogen production. Steinberg, M. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 21p. (CONF- 
780807—12). Dep. NTIS, PC A02/MF AO1. 

From 2. world hydrogen energy conference; Zurich, Switzer- 
land (21 Aug 1978). 

Based on electrochemical mechanisms a new power cycle for 
converting thermal to electrical energy is presented. The cycle is 
referred to as the thermoelectrochemical (TEC) power cycle. The 
general principle involves combining the electrochemical yay 
sition of a compound to its elements at a condition where the free 
energy change is low with the recombination of the same or a 
different compound from its elements at a condition where the free 
energy change is high. The difference in free energies gives a net 
difference in electromotive force which results in a net power output 
for the system. The power cycle combines the operation of an 
electrolyzer at a high temperature low emf condition, with a fuel cell 
at a low temperature high emf condition. The thermal energy is used 
to provide the high level heat in the electrolyzer while the low level 
heat is rejected in the fuel cell. Heat is thus converted to DC 
electricity. Ideal power cycle efficiencies are equal to the Carnot 
efficiency for non-condensing systems. The principles are illustrated 
with a Hp—O2—H2O system and with a Hp—O.—Cl,—HCI system. 
Other cycles are described. The benefits of the TEC cycle is that it 
produces electricity from thermal energy with no moving parts and 
at moderate pressures, potentially making this sytem mechanically a 
highly reliable one. The high temperature material stability problem 
must be balanced against the increased thermal efficiency of the 
power cycle. TEC may have especially suitable applications for the 
production of electrometals, (Al and Cu), electrochemicals and 
synthetic fuels because of the direct use of the DC current generated 
in the cycle. It is recommended that these systems be further 
developed and evaluated. 


23565 (BNL—25212) Hydrogen/halogen energy storage system. 
Spaziante, P.M.; Sioli, G.C.; Trotta, R.; Perego, A.; McBreen, J. 
(Oronzio de Nora Impianti Elettrochimici S.p.A., Milano (Italy); 
Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 14p. (CONF-781142—3). Dep. NTIS, PC A02/MF 
AOl. 

From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

The hydrogen/chlorine energy storage system has been con- 
sidered at BNL for large scale energy storage. In FY1978 work 
included an assessment of system safety and cost, investigations of 
cell performance under conditions elevated pressure and tempera- 
ture, determination of the transport properties of Nafion membranes 
and electrochemical engineering studies. Results are summarized. 


23566 Sulfite anolyte and persulfate catholyte fuel cell. Zito, R 
Jr. (to General Engineering Labs.). US Patent 4,117,204. 26 Sep 
1978. Filed date 1 Dec 1977. 8p. 

A fuel cell liquid-liquid system is described comprising aque- 
ous anolyte solution containing sulfite or bisulfite ion in high concen- 
tration recirculating through the anolyte compartment of a two 
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electrolyte fuel cell. After converting its chemical energy to electri- 
cal energy in the cell the spent anolyte is readily reactable to useful 
new products or reconstituted to fresh anolyte for re-use in the fuel 
cell. A class of distinctly advantageous embodiments within the 
general scope of the invention produces a re-usable effluent mixture 
of spent anolyte and catholyte to avoid the cost of handling the two 
effluent liquids separately, while gaining the economic advantage of 
maximum utilization of both fluids. The same combinable effluent 
characteristic makes the system tolerant to molecular diffusion or 
other leakage across anolyte/catholyte separating barriers. Reactions 
involved in electrochemical energy conversion are controllable and 
operable without resort to elevated temperatures or catalysis and 
utilize inexpensive and relatively safe chemicals. 


23567 Dual membrane, hollow fiber fuel cell and method of 
operating same. Fletcher, J.C.; Ingham, J.D.; Lawson, D.D. US 
Patent 4,100,331. 11 Jul 1978. Filed date 3 Feb 1977. 6p. 

A gaseous fuel cell is described which includes a pair of 
electrodes formed by open-ended, ion-exchange hollow fibers, each 
having a layer of metal catalyst deposited on the inner surface 
thereof and large surface area current collectors such as braided 
metal mesh in contact with the metal catalyst layer. A fuel cell 
results when the electrodes are immersed in electrolyte and electri- 
cally connected. As hydrogen and oxygen flow through the bore of 
the fibers oxidation and reduction reactions develop an electrical 
potential. Since the hollow fiber configuration provides large elec- 
trode area per unit volume and intimate contact between fuel and 
oxidizer at the interface, and due to the low internal resistance of the 
electrolyte, high power densities can be obtained. 


23568 Secondary battery. Wurmb, R.; Beck, F.; Boehlke, K. (to 
BASF Aktiengesellschaft). US Patent 4,092,463. 30 May 1978. Prior- 
ity date 21 Jul 1975, German, Federal Republic of (F.R. Germany). 
10p. 


Secondary batteries are described with aqueous acid solutions 
of lead salts as electrolytes and inert electrode base plates which also 
contain redox systems in solution. These systems have a standard 
potential of from -0.1 to + 1.4 V relative to a standard hydrogen 
reference electrode, do not form insoluble compounds with the 
electrolytes and are not oxidized or reduced irreversibly by the 
active compositions applied to the electrode base plates, within their 
range of operating potentials. 


23569 Liquid fuel cell with long life. Yanagihara, N.; Manabe,H.; 
Iwaki, T. Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 24: 
No. 2, 370-378(Apr 1978). (In Japanese). 

A hydrazine fuel cell power system with extended life has 
been developed. The system can be operated with little maintenance 
and care. To obtain long life of the system, the main effort was 
centered on obtaining a longlife air electrode, previously considered 
difficult to fabricate. Further, efforts were made to improve reliabil- 
ity of the cell elements (fuel electrode, etc.), the driving pump 
electrolyte, the automatic voltage regulator, and other associated 
devices. The system is also useful for continuous service for more 
than 5 or 6 years by supplying fuel at 1.5 approx. 1 year intervals. 


23570 Control system and apparatus for redox type electrochemi- 
cal cell. Chillier-Duchatel, N.; Verger, B. (to Societe Generale de 
Constructions Electriques et Mecaniques Alsthom et Cie). US Patent 
4,048,384. 13 Sep 1977. Priority date 24 Apr 1975, France. 8p. 

The invention concerns the regulation of an electrochemical 
system of the redox type. It consists in immersing three electrodes in 
a stream to or from a cell in the said redox system. Two of the 
electrodes, referred to as measuring electrodes, are connected by 
two resistors defining a junction point therebetween. A direct cur- 
rent is applied across these electrodes. The potential of the other 
electrode, called the reference electrode, is compared with the 
potential of said junction point. The ratio between the resistors is 
determined so that the potentials of the said junction point and of the 
said reference electrode are equal, this being so for a determined 
power supplied by the said electrochemical system. Variation of the 
potential are used to regulate the flow of fuel and/or of oxidizing 
agent to the said electrochemical system. The invention is more 
particularly implemented in fuel cells using the redox system con- 
taining anthraquinone 2-7 sodium disulphonate. The invention also 
includes the cells, preferably fuel cells, embodying the aforesaid 
apparatus. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 23399 


23571 (CONF-781055—4) Stability calculations for MHD mag- 
nets, Turner, L.R.; Wang, S.T.; Harrang, J. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC 
A02/MF AOl. 

From Superconducting MHD magnet design conference; 
Cambridge, MA, USA (17 Oct 1978). 
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When a cryostable composite conductor carrying current 
experiences a heat input from a mechanical perturbation, a normal 
region develops which initially propagates and then either collapses 
or continues to propagate. A computer model has been devised to 
study this phenomenon. The model incorporates initial or continuing 
heat input from mechanical perturbations, heat conducted to the 
neighboring elements of the conductor and, if appropriate, heat 
conducted through insulation to neighboring turns. Heat is trans- 
ferred to the helium coolant according to a specified heat transfer 
coefficient. If the element of conductor is in a normal or current- 
sharing state, resistive heating also occurs. The (unstable) equilibri- 
um state of heat generation and conduction has been studied; results 
agree with those of a static calculation. The model has been validat- 
ed against experimental measurements of response to heat pulses. 
The model suffers from uncertainties in transient heat transfer to the 
helium, but even more from uncertainties in the perturbing heat 
pulse which the magnet might be expected to suffer. 


23572 Fuel cell water conditioning process and system and deaer- 
ator for use therein. Yargeau, B.A. (to United Technologies Corp.). 
US Patent 4,120,787. 17 Oct 1978. Filed date 29 Dec 1976. 10p. 

Water produced as a by-product of the electrochemical reac- 
tion in a fuel cell is treated so as to enable its use to produce, in a fuel 
conditioning subsystem including a steam generator and raw hydro- 
carbon fuel reformer, fuel for delivery to the fuel cell. The water 
conditioning system includes a novel deaerator wherein fuel cell 
waste heat is employed to heat water produced in the fuel cell to 
remove dissolved gases therefrom. The water treatment system also 
includes a cooler for reducing the temperature of the deaerated 
water prior to its delivery to a filter and demineralizer; the water 
being delivered to the boiler of the steam generator subsequent to 
passage through the demineralizer. 


23573 Method of preparing electrolyte for use in fuel cells. 
Kinoshita, K.; Ackerman, J.P. (to Dept. of Energy). US Patent 
4,115,632. 19 Sep 1978. Filed date 5 May 1977. 10p. 

PAT-APPL-794,295. 

An electrolyte compact for fuel cells includes a particulate 
support material of lithium aluminate that contains a mixture of alkali 
metal compounds, such as carbonates or hydroxides, as the active 
electrolyte material. The porous lithium aluminate support structure 
is formed by mixing alumina particles with a solution of lithium 
hydroxide and another alkali metal hydroxide, evaporating the sol- 
vent from the solution and heating to a temperature sufficient to 
react the lithium hydroxide with alumina to form lithium aluminate. 
Carbonates are formed by reacting the alkali metal hydroxides wih 
carbon dioxide gas in an exothermic reaction which may proceed 
simultaneously with the formation with the lithium aluminate. The 
mixture of lithium aluminate and alkali metal in an electrolyte active 
material is pressed or otherwise processed to form the electrolyte 
structure for assembly into a fuel cell. 


23574 Aluminum alloy for primary alkaline fuel cells and batter- 
ies. Moden, J.R.; Perkons, G. (to Secretary of the Navy). US Patent 
4,107,406. 15 Aug 1978. Filed date 24 Jun 1977. 4p. 

A tin and mercury free aluminum alloy of specific composi- 
tion for use as an anode in fuel cells and electrochemical couples and 
particularly in a silver oxide-aluminum battery comprising high 
purity aluminum alloyed with gallium and magnesium in specified 
quantities is described. The aluminum in combination with the 
gallium provides desired unique electrochemical properties. The 
magnesium, when the anode material is suitably heat treated, in- 
creases the tensile modulus of the alloy. 


23575 Fuel cell fuel control system. Gagnon, R.N. (to United 
Technologies Corp.). US Patent 4,098,960. 4 Jul 1978. Filed date 27 
Dec 1976. 8p. 

A fuel cell control system is presented in which the fuel 
processor is isolated from the fuel cell by means of a demand valve. 
The fuel processor operates at an elevated pressure with the supply 
of fuel forming constituents being constantly monitored in propor- 
tion to the demand based on the pressure downstream of the demand 
valve and the temperature in the hydrogen reformer. 


23576 Preparation and characterization of lithium aluminate. 
Kinoshita, K.; Sim, J.W.; Ackerman, J.P. (Argonne National Lab., 
IL). Mater. Res. Bull.; 13: No. 5, 445-455(May 1978). 

The synthesis of LiAlO: by reaction of alumina with mixtures 
of alkali carbonates or with alkali hydroxides was studied. At 600 to 
700°C, a-LiAlO2 was the major allotropic phase produced by the 
reaction of y-AlsOs; with mixtures of LixCOs and K2COs. Reaction 
of LiOH (or mixtures of LiOH and KOH) with y-AlOs; at 450°C 
produced only B-LiAlO2 while reaction of LiOH with a-AlOs at 
450°C produced mainly y-LiAlO2. The major product of the reac- 
tion with LiOH at 600°C was y-LiAlOz, regardless of the AlOs 
allotrope used. The a- and B-LiAlO. powders were observed by 
scanning electron microscopy to have three distinguishable particle 
morphologies, which were classified as clumps, platelets and rods. 
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Both a-LiAlO2 and B-LiAIO: particles were produced in the form of 
clumps and platelets while B-LiAlO: particles were also produced in 
the form of rods. The study was undertaken in an attempt to prepare 
LiAlO, that can be used as an electrolyte matrix in molten carbonate 
fuel cells. 


23577 Method for making a fuel cell electrode. Kunz, H.R. (to 
United Technologies Corp.). US Patent 4,054,687. 18 Oct 1977. Filed 
date 17 Dec 1976. 6p. 

A support material for platinum, platinum alloys, or other 
noble metal catalyst, is made from carbon particles by heat treating 
the carbon until it is at least partially graphitized, depositing a metal 
on the heat treated carbon particles which will catalyze the oxida- 
tion of graphite in an oxidizing atmosphere, and oxidizing the 
surfaces of the heat treated carbon particles at the sites of the 
catalyst crystals to pit or etch the surfaces at these sites. When this 
material is used as a support for platinum it reduces the rate of 
platinum migration when the supported platinum catalyst is heated 
in the presence of a liquid, thereby reducing the loss of platinum 
surface area which often occurs under these conditions. 


23578 Sealing member and combination there-of and method of 
producing said sealing member. Webb, J.E. US Patent 3,389,017. 18 
Jun 1968. Filed date 16 Dec 1964. 6p. 

A sealing member is described for sealing between the elec- 
trodes of a fuel cell containing a caustic liquid electrolyte. The 
sealing member includes a central portion of corrosion resistant 
powdered plastic material and reinforcement portions on both sides 
of the central portion which comprise alternate layers of powdered 
metal and powdered plastic wherein the plastic is of decreasing 
concentration in inverse proportion to distance from the electrically 
insulative central portion. The outer layer is metal to permit welding 
to an electrode. Construction is accomplished by laying down the 
successive layers of powdered metal and powdered plastic in a mold 
and sintering under elevated temperature and pressure. 


23579 Method of making combined fuel cell electrolyte and elec- 
trodes. Shultz, E.B. Jr. US Patent 3,257,239. 21 Jun 1966. Filed date 
5 Mar 1962. 6p. 

The construction of a semisolid electrolyte for a fuel cell 
having film electrodes is described. The electrolyte is prepared by 
intimately mixing the finely powdered refractory material and the 
carbonate or mixture of carbonates in quantities generally on the 
order of thirty to seventy parts carbonates to seventy to thirty parts 
refractory. The mixture is then pressed into a flat disc of the desired 
configuration, is fired, and is then cooled and then ground to provide 
flat parallel surfaces with the desired disc thickness. The electrodes 
are applied by painting on opposite surfaces of the disc a paint 
formed of fine particles of the desired metal or metals mixed with an 
organic liquid. Bonding agents, such as organic resins, may also be 
included. After painting the surfaces of the electrolyte, the painted 
coatings are baked to a temperature sufficiently high to drive off the 
organic matter. Then in fuel cell service, the coatings are raised to 
temperatures near or exceeding the sintering temperatures of the 
metals. This will leave the metal particles in the form of thin skeletal 
coatings on opposite faces of the disc to serve as the electrodes. In 
the case of metals with sintering temperatures higher than cell 
Operating temperatures, these may be mixed in the form of a paint 
with a paint made with a metal of lower sintering temperature. In 
service, the one metal will sinter and hold the unsintered metal 
particles. In any case, the thin skeletal electrodes are extremely thin 
and fragile and are not self-supporting. In operation, the cell operat- 
ing temperature is above the melting point of the carbonates em- 
ployed so that they will function substantially as a liquid electrolyte. 
(WHK) 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23563 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 23368 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 23474, 23494, 23543 


23580 (LBL—6877) Energy and Environment Division annual 
report, 1977. Camp, J.A.; Chua, G.; Hendrickson, R. (eds.). (Califor- 
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nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1977. Con- 
tract W-7405-ENG-48. 196p. Dep. NTIS, PC A09/MF AOI. 

A separate abstract was prepared for each of 66 sections of 
the report for the data base. (LCL) 


BUILDINGS 


REFER ALSO TO CITATION(S) 21320, 21321, 21982, 22208, 
22243, 22258, 22262, 22285, 22646, 23473, 23475, 23482, 23485, 
23520, 23663 


23581 (AED-Conf—77-263-007) Screw-type compressors for use 
in heat pump systems. Klein, R. (GHH Gutehoffnungshuette Sterk- 
rade A.G., Oberhausen (Germany, F.R.)). 1977. 35p. (In German). 
(CONF-770999—7). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Conference on heat pumps; Essen, F.R. Germany (27 
Sep 1977). 

Due to its particular advantages, i.e., small dimensions with 
relatively large volume flow velocity, high operational reliability 
and large control region, the screw-type compressor has gained wide 
acceptance in industrial refrigeration engineering. Air conditioning 
technology, especially heat pump operation, involves different de- 
mands to systems, system parts, and compressors. How screw-type 
compressors cope with these demands and their possibilities and 
limitations are discussed. After an explanation of the functioning of 
screw-type compressors, construction types, limitations to their use 
and capacities of screw-type compressors, cooled by oil injection, 
for refrigerants are investigated and described. Also the part-load 
behavior was investigated. Future trends will probably go in the 
direction toward smaller compressors. A large number of problems 
connected with size reduction still remains to be solved. 


23582 (AED-CONF—78-033-002) Heat pumps and repercus- 
sions on ground water, principle and application. Mueller, P. (Verein- 
igte Elektrizitaetswerke Westfalen A.G. (VEW), Dortmund (Ger- 
many, F.R.)). 1978. 8p. (In German). (CONF-780375—1). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

From 11. meeting on securing the water supply through 
protection of waters, water purification and interconnected water 
supply; Essen, F.R. Germany (8 Mar 1978). 

An outline of the technical principles of the heat pump is 
followed by preliminary operational results of heat pumps with 
ground water as heat source. Within the supply area of the study 
there are at present some 550 water—water heat pumps installed for 
space heating as well as for the heat supply of swimming pools, 
municipalities and schools. Considering the energy consumption, it is 
shown that this heating system is notably superior to oil heating, and 
to the other two kinds of heat pumps (earth—water, air—water). 
Independent of seasonal temperature fluctuations and ancillary and 
auxiliary equipment, a coefficient of performance of 3.6 was 
achieved. 


23583 (LBL—6877, pp 38-39) Radiative and passive cooling. 
Martin, M.; Berdahl, P.; Wahlig, M. 1977. 
In Energy and Environment Division annual report 1977. 
Research on radiative cooling for the space cooling of build- 
ings is described. Computer calculations of the infrared emittance of 
the atmosphere are discussed, and the development of an infrared 
spectral radiometer is described. (WHK) 


23584 (LBL—6877, pp 44-45) Passive systems analysis. Kam- 
merud, R.C.; Borgers, T. 1977. 

In Energy and Environment Division annual report 1977. 

The objective of this project is to develop and validate the 
analytic tools on which the generalized understanding of the thermal 
performance of both residential and commercial buildings can be 
based. These tools will be utilized in the evaluation of passive solar 
and large thermal mass designs, and in the definition of design and 
operating guidelines for passive systems. The analysis capabilities 
will be provided in existing public domain computer programs 
(BLAST and Cal-ERDA) for building energy-analysis and will 
therefore be available to the building designer and engineer, the solar 
and conservation researcher, and those segments of the community 
involved in the regulatory processes. 


23585 (LBL—6877, pp 63-64) Building Envelopes Program. 
Condon, P.; Grimsrud, D.; Kammerud, R.; Rosenfeld, A.H.; Sonder- 
egger, R. 1977. 

In Energy and Environment Division annual report 1977. 

The Building Envelopes Program was begun in 1977 to study 
the thermal performance of building envelope systems and the 
infiltration of outside air. The infiltration projects concentrate on 
improved measurement and modeling techniques and methods for 
reducing infiltration. The thermal performance studies include theo- 
retical and experimental examinations of heat losses through differ- 
ent types of walls and the development of energy conserving build- 
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ing designs. Experiments which will begin in 1978 are described. 
(LCL) 


23586 (LBL—6877, pp 65-69) Ventilation Program. Hollowell, 
C.D.; Berk, J.V.; Langenborg, R.G.; Lin, C.; Pepper, J.H. 1977. 

In Energy and Environment Division annual report 1977. 

The object of the Ventilation Program begun in April 1977 is 
to conduct in-depth research on existing and proposed ventilation 
requirements and ventilation systems in order to provide recommen- 
dations for the establishment of energy-efficient ventilation standards 
and designs for residential and commercial buildings. A mobile 
laboratory for research on ventilation requirements and energy utili- 
zation in such buildings was designed and fabricated. The equipment 
for measuring the contamination of in-building air is described, and 
activities planned for 1978 are itemized. (LCL) 


23587 (LBL—6877, pp 69-71) CAL-ERDA (DOE-1): a computer 
program for energy analysis of buildings. Buhl, W.F.; Hirsch, J.J.; 
Lokmanhekim, M.; Mitchell, H.C.; Rosenfeld, A.H.; Winkelmann, 
F.C. 1977. 

In Energy and Environment Division annual report 1977. 

The computer code, CAL-ERDA was developed in 1977 to 
aid in the design of energy conserving buildings. The program can 
be used to calculate hourly heating and cooling loads and the life- 
cycle costs of building HVAC systems; to simulate the operation of 
HVAC air distribution systems; and the operation of the primary 
heating, cooling, and electrical generating plant. Its application to 
existing buildings to obtain building energy analyses, and modifica- 
tions which will be made to the computer program are described. 


23588 (LBL—6877, pp 77-79) Energy efficient windows pro- 
gram. Berman, S.; Selkowitz, S.; Verderber, R.; Klems, J. 1977. 
In Energy and Environment Division annual report 1977. 
The research program for developing and commercializing 
innovative and effective window designs and materials in order to 
promote energy conservation in residential and commercial buildings 
is described. (LCL) 


23589 (LBL—6877, pp 79-81) Energy efficient lighting program. 
Berman, S.; Selkowitz, S.; Verderber, R.; Klems, J.; Clear, R. 1977. 

In Energy and Environment Division annual report 1977. 

Progress in a research program aimed at promoting energy 
conservation in buildings by improving the — efficiency of 
lighting systems, by increased use of natural lighting, and by the 
commercialization of system designs “> materials which will result 
in less power demand is described. (LCL) 


23590 (LBL—8315) Testing of energy conservation of electronic 
ballasts for fluorescent lighting. Review of recent results and recom- 
mendations for design goals. Verderber, R.R.; Cooper, D.; Ross, 
D.K. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Oct 1978. Contract W-7405-ENG-48. 26p. (CONF-781047—2). Dep. 
NTIS, PC A03/MF AOI. 

From IEEE Industrial Applications Society meeting; Toron- 
to, Ontario, Canada (1 Oct 1978). 

The performance of two 40-watt T-12 fluorescent lamps 
driven by both standard core-coil, and electronic ballasts has been 
measured Over a range of temperatures and input voltages that 
simulate conditions they would experience in typical building instal- 
lations. When using new energy-efficient lamps and electronic bal- 
lasts, an efficiency of 90 lumens/watt has been achieved, which 
represents an efficiency improvement of over 37% relative to stand- 
ard lamps and core-coil ballasts. From these results, several design 
targets are suggested for ballast developers. Additional features of 
the electronic ballasts, (low noise, no flicker, and light level control), 
have potential to increase the use of efficient light sources (gas 
discharge types) as well as permit less costly luminaire construction. 
The dimming feature should also conserve energy whenever applied. 


23591 (LBL—8568) DOE-1 BDL summary. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). [nd]. Contract W-7405- 
ENG-48. 45p. Dep. NTIS, PC A03/MF AO1. 

The basic information on all commands and keywords in the 
Building Design language as well as a few supplementary charts and 
tables are presented in concise form. The commands and keywords 
applicable to heating and cooling load calculations for buildings of 
known location, design, and construction; to specific types of heat- 
ing and cooling systems; to plant equipment; and to economic 
calculations are included. (LCL) 


23592 (NBS-SP—491) Thermal analysis—human comfort— 
indoor environments. Mangum, B.W.; Hill, J.E. (eds.). (National 
Bureau of Standards, Washington, DC (USA)). Sep 1977. 197p. 
(CONF-770272—). GPO $3.25. 

From Symposium of thermal analysis-human comfort-indoor 
environment; Gaithersburg, MD, USA (11 Feb 1977). 

The proceedings are presented of a symposium which was 
held for the purpose of exploring new aspects of indoor thermal 
environments, caused primarily by the impact of energy conserva- 
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tion in new and existing buildings. Included in these proceedings are 
eleven formal papers which were presented by leading researchers in 
the field of thermal comfort and heat stress. Information was pre- 
sented on a variety of approaches to determining human response to 
thermal environments. These included laboratory studies in environ- 
mental chambers utilizing instrumented human subjects, field studies 
involving surveys and questionnaires, mathematical modelling of 
humans, an analysis of some types of instruments used in assessing 
the quality of the environments, and a discussion of the relationships 
between productivity and the thermal environment. 


23593 (NP—23490) Greenhouse with insulated glasspanes (= 
double glazing). Alemo, J. (Lantbrukshoegskolan, Lund (Sweden)). 
1976. 28p. (In Swedish). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The design of a greenhouse with insulated glass panes is 
given. A comparison is made between glasshouses with single and 
double glass panes. Heating costs are estimated for each month. The 
energy conservation attainable with the use of insulated glass and a 
heat pump is considered. (JSR) 


23594 (PB—281781) Potential for energy conservation in Texas. 
ae W.L. (Texas Governor's Energy Advisory Council, Austin 
(USA)). Apr 1977. 182p. NTIS PC A09/MF AO1. 

The report gives a perspective on the energy situation, deter- 
mines energy use patterns, identifies currently available conservation 
technology, assesses possible savings by the various measures, as- 
sesses the benefits of and constraints upon energy conservation, and 
suggests methods to encourage energy conservation. 


23595 (SIB-R—29-1978) Low temperature systems in buildings. 
Gustafsson, A.; Olsson, O.; Wahlman, E. (Statens Inst. foer Bygg- 
nadsforskning, Stockholm (Sweden)). 1978. 45p. (In Swedish). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

The lowest water temperature, which is usable in low tem- 
perature systems, designed for the heating of buildings was investi- 
gated. It was found that the temperature in the heating systems can 
be decreased to 65°C in older buildings without any problems. 


23596 (SIB-R—34-1978) Unwanted ventilation: conditions and 
significance for the heat balance of buildings. Abel, E.; Andersson, L.; 
Blomsterberg, A.; Dubinski, K.; Handa, K.; Hansson, T.; Johnson, 
A.; Kaerrholm, G.; Persson, M. (Statens Inst. foer Byggnadsforskn- 
ing, Stockholm (Sweden)). 1978. 101p. (In Swedish). Dep. NTIS 
(US Sales Only), PC AOS/MF AO}. 

A brief review of the topic is given. Physical and mathemat- 
ical models used to describe airflows, pressures, temperatures, etc., 
are presented. On-going research is outlined, and needed research is 
proposed. Measures that influence the airtightness of buildings at 
construction and repair are discussed. Several references to more 
advanced texts are listed. 


23597 (STU—77-6309) Heat pumps used in connection to district 
heating. Khoeler, B.; Sjunnesson, L. (Angpannenfoereningen, Stock- 
holm (Sweden)). Jun 1978. 43p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Most heat pumps previously utilized electric power and were 
used for the heating of dwellings. Work is going on both in Sweden 
and abroad to get heat pumps with other sources of power and with 
other applications than house heating. A heat pump system is de- 
scribed in which a counter pressure turbine works together with a 
heat pump. The source of heating is waste water or sea water. 
Calculations show that this type of heat pump systm is more eco- 
nomic than conventional central heating with hot water to get the 
same amount of heat. This study is incomplete and further investiga- 
tion is suggested. 


23598 Insulating window and door construction. Abell, I.R. (to 
Temp-Rite, Inc.). US Patent 4,133,367. 9 Jan 1979. Filed date 10 Feb 
1977. 8p. 


A window construction includes longitudinally channeled 
framing strips of right angular cross section attached to the four 
faces of a window casing or to a storm door window opening. 
Boundary edge portions of a pane closing the window opening are 
attached to the framing strips by resilient angular bead strips. The 
pane may comprise either a flexible plastic membrane, a rigid or 
semi-rigid self-supporting sheet or screening. The bead strips include 
two long bead flange portions extending at generally right angles 
from a body portion and a short rib portion extending from the 
outside corner at the intersection between the two bead flange 
portions. The rib portion and one bead flange portion are Squeezed 
into opposed grooves in the channel portion of a framing strip to 
compress the pane in position against at least one inside surface of 
the framing strip. 


23599 Apparatus for utilization of waste energy. Molitor, V.D. 
(to Stainless Equipment Co.). US Patent 4,129,179. 12 Dec 1978. 
Filed date 21 Nov 1977. 16p. 
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A gaseous source of waste energy, including heat, is passed 
through a gas to liquid heat exchanger and then a chiller to agitate a 
water bath and produce evaporation of water for cooling. The 
heated transfer liquid is passed through a heat exchanger to heat 
makeup air or the like while, alternatively, chilled water from the 
chiller is passed through the heat exchanger to cool the makeup air. 
The source of waste energy, including heat, is normally a grease 
extraction ventilator mounted to receive fumes and heated air from 
cooking equipment. Any other source of waste energy is normally 
suitable, such as heated air which has risen to the upper portion of a 
large room or enclosure, such as an auditorium, theater, meeting hall 
or the like. The heated air removed from such a position is adapted 
in part to be recirculated, but all of it may be used to furnish heat for 
heating fresh makeup air. Several forms of chiller, including special- 
ized double compartment chillers, are disclosed. 


23600 Light-condensing instrument. Wu, S.H. US Patent 
4,126,379. 21 Nov 1978. Filed date 15 Nov 1976. 2p. 

An instrument for condensing the natural light into the inside 
of room is disclosed. By the combination of several convexo-convex 
lens and convexoplane lenses and fluorescent mirror, the natural 
light can be absorbed, condensed and filtered to illuminate the inside 
of a room. Meanwhile, a controllable hood will be utilized as a filter 
screen if the natural light is too dazzling. 


23601 method and device for controlling the temperature in a 
premise. Andersson, L.O.; Isfaelt, E.; Rosell, A. US Patent 4,124,062. 
7 Nov 1978. Priority date 21 Apr 1971, Sweden. 8p. 

The daily variation of the outside temperature is utilized for 
control of the air temperature in a premise, in such a way, that 
outside air is directed to the premise through channels in the 
building structure surrrounding the premise. The channel walls are 
adapted to absorb or give off heat to the air flowing through the 
channels. This utilization is, for example, such that that cold night- 
time air during the night might flow through the channels and cool 
the mass surrounding the channels, for example a framing of joists of 
concrete, which cooled mass during the day-time cools warm out- 
side air prior to its entering the premise. 


23602 Waste energy hot water heater. Burns, D.E. US Patent 
4,122,801. 31 Oct 1978. Filed date 25 Apr 1977. 2p. 

An attachment or accessory water heater is disclosed which is 
installed in any furnace flue or pipe giving off exhaust heat. When 
installed in a flue or pipe and connected in conjunction to any type 
self-sufficient water heater tank. It is the purpose of this invention to 
use the heat which escapes up the flue from the furnace during 
operation. Thus eliminating in most cases, and drastically reducing in 
others, the need for additional energy which is normally used to heat 
water. The accessory heater is essentially a condensed unit, which 
divides water into multiple and smaller parts, comprising a conduit 
of two sizes, being formed and shaped into condensed spiral coils, 
and connected to rings or headers, and circulating water through the 
unit and back to the tank, by means of convection or pump. 


23603 Method of constructing rooms with radiant heating or with 
cooling. Vinz, S. US Patent 4,121,653. 24 Oct 1978. Priority date 15 
Jan 1976, German, Federal Republic of (F.R. Germany). 4p. 

A method is provided of constructing rooms provided with a 
radiant heating system or a cooling system comprising radiant or 
cooling panels connected to the walls, the ceiling, or the floor of 
each room and forming a thermal medium cavity, wherein there may 
circulate a thermal medium which transmits heat to the radiant 
panels or receives heat from the cooling panels. At least the walls 
and the ceiling are pre-fabricated components capable of bearing 
static loads and the interiors of the walls and the ceiling, facing the 
remainder of the room and the panels, contain respective pairs of 
adjacent parallel troughs of curved or part-polygonal cross-section. 
The troughs in the walls are vertical and the ceiling is applied so that 
they merge streamlined with the troughs in the ceiling. The panels 
are suspended from supports on the walls and the ceiling with 
interposition of a resilient packing. 


23604 Load cycling with space temperature feedback. Shavit, G. 
(to Honeywell Inc.). US Patent 4,110,827. 29 Aug 1978. Filed date 
29 Oct 1976. 14p. 

A system for cycling loads within a building to save energy is 
disclosed having a control apparatus for cycling the loads on and off 
according to a predetermined cycle rate, each load having an on 
time and off time within a cycle and wherein the control apparatus is 
responsive to a temperature sensor located within the building for 
resetting the off time of the load during each cycle. 


23605 Heat transformer with high temperature gradient. II. ‘Heat 
splitter’ systems. Bachl, H. Energiewirtsch. Tagesfragen; 28: No. 8, 
484-488(Aug 1978). (In German). 

A set-up which works by the reversed principle of the gas 
turbine process is referred to as ‘heat splitter’. Air or helium is used 
as the working medium. Some introductory remarks are made on the 
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operating safety of piston and turbo-engines as a prerequisite for 
household use. A ‘heat-splitter’ set-up with indirect and one with 
direct emission of heat is described. The final section deals with the 
possibility of using ‘heat-splitters’ in air conditioning systems. 


23606 Heat converters with high temperature drops. I. Efficien- 
cies, flow temperatures and use of primary energy - a comparison of 
the most important processes. Bachl, H. Energiewirtsch. Tagesfragen; 
28: No. 7, 411-416(Jul 1978). (In German). 

Heat pumps are fashionable. Some heat pump circuits are 
regarded as very promising for the future, as they are alleged to 
reach particularly high efficiencies. Such targets are misleading in 
two respects: firstly, the efficiency is not determined by the choice 
of the process, but by assuming the mean temperature of heat output 
and input (hot or cold efficiency). Some processes are more easily 
adapted to these given limiting values than others regarding quality, 
pressure drops etc. Secondly, a high efficiency is only of interest if it 
is not counter balanced by greater expense for heat input and output. 
Unfortunately this relationship is often not even mentioned. 


23607 Designing buildings for minimal energy consumption. 
Shaviv, E.; Shaviv, G. (Isr Inst of Technol, Haifay Comput. Aided 
Des.; 10: No. 4, 239-247(Jul 1978). 

A dynamic model for predicting the thermal behaviour and 
energy consumption of a full-scale building has been developed. The 
model can include most of the design and climatological factors 
affecting the building. The time-dependent equation for the heat 
flow through the walls is converted into an implicit scheme and 
solved numerically. Special effort has been devoted to producing a 
model capable of aiding the architect during the various steps of 
building design, so as to approach thermal comfort with minimal 
energy consumption. The results are presented in graphical form, 
which allows the architect to detect easily the crucial factors in the 
thermal performance of the building. 


23608 Influence of the demands imposed on thermal transmit- 
tance on the transmission loss heat requirement. A comparison of 
methods under the Thermal Insulation Ordinance and their influence 
on the specific heat demand, Specht, O. (Vereinigte Elektrizitaets- 
werke Westfalen A.G. (VEW), Dortmund (Germany, F.R.). Haupt- 
verwaltung). Elektrowaerme Int., Ed. A; 36: No. 3, 153-156(May 
1978). (In German). 

The regulation on the thermal insulation of buildings issued 
by the West German federal government on August 11, 1977, under 
the energy conservation act of July 22, 1978, covers two methods 
for verifying that the required limitation of the transmission heat loss 
in buildings is complied with. Depending on shape and size of the 
building the two methods furnish a different admissible mean coeffi- 
cient of thermal transmittance. It can be seen that for the most 
commonly encountered building configurations and sizes the two 
methods give results which do not differ much from one another. 
These differences increase, however, with the height and slenderness 
of the buildings. With narrow-based buildings the requirements are 
in general easier to meet with method No. 1, while with broad-based 
buildings they are easier to meet by method No. 2. The specific heat 
requirement with emphasis on air changes in the building is exam- 
ined. Previous regulations can be judged on the basis of the relevant 
findings. The specific heat requirement obtained for buildings under 
the thermal insulation regulation is, as a rule, lower than that 
specified previously so that under the regulation better thermal 
insulation is generally required. 


23609 Electrically driven heat pump from the viewpoint of the 
power supply utility. Kalischer, P. (Rheinisch-Westfaelisches Elektri- 
zitaetswerk A.G., Essen (Germany, F.R.). Abt. Anwendungstech- 
nik). Elektrowaerme Int., Ed. A; 36: No. 3, 157-163(May 1978). (In 
German). 

From VDI-meeting on heat pumps in operation - today and in 
the future; Muenchen, Germany, F.R. (7 - 9 Nov 1977). 

It is shown that with all types of electrically driven heat 
pumps a considerable amount of primary energy can be saved as 
well as imported oil replaced by indigenous sources of energy. From 
the point of view of the power supply utility the picture is somewhat 
different. While in this respect the single-source heat pump differs 
only slightly from direct electric resistance heating, a heating system 
using a dual-source heat pump, especially if operated alternately, 
offers considerable advantages which may affect the price of elec- 
tricity and thus the economy of the heat pump. 


23610 Use of heat pumps in municipal power supply. Flurschuetz, 
E. (Stadtwerke Bielefeld G.m.b.H. (Germany, F.R.)). Elektrowaerme 
Int., Ed. A; 36: No. 3, 164-167(May 1978). (In German). 

An attempt is made at explaining the design concept of an 
integrated energy supply system operated by a public utility using 
different sources of energy. Heat pumps driven by electric motors or 
gas engines fed with natural gas Rt very well into the plans of such 
utilities. Motor-driven heat pumps should operate in conjunction 
with heat storage and operate only during off-peak hours like 
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thermal storage heaters in order to avoid extra capital expenditure 
for the supply mains or they should be designed for dual-source 
operation. The latter design would be suitable for gas-engine-driven 
heat pumps, too, as this would enable the distribution systems to be 
better utilized throughout the year. In district-heating areas the 
motor or engine-driven heat pump could use system return heat as a 
source of heat. This would save energy and would permit smaller 
heat pumps to be used owing to the high coefficient of performance 
throughout the year. The drawback would be that heat taken from 
the return of the district heating system would not be available at 
zero cost. It is to be expected that heat pumps will gain increasing 
importance within the next few years solely for energy-saving pur- 
poses and without imposing any major additional load on the exist- 
ing distribution systems. 


23611 Operating experiences with a aca heat pump 
for heating a two-family house with indoor swimming pool. Nicolai, H. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.)). Elektrowaerme Int., Ed. A; 36: No. 3, 177-181(May 
1978). (In German). 

The annual specific transmission heat consumption of the 
indoor swimming pool in a private house is frequently twice as high 
as the specific consumption of heat for heating the dwellings. This is 
due to the fact that people prefer the air temperature in the swim- 
ming pool to be as high as 28 to 30°C. If a ground-to-water heat 
= p is used for heating the dwellings, this can also be employed for 

ting and dehumidifying the air in the swimming pool and for 
utilizing the transmission heat losses of the tank. In this way the 
annual transmission heat requirement of the swimming pool space 
can be reduced by 70% according to the annual coefficient of 
performance of the heat pump. Compared with an air-to-air heat 
pump for the swimming pool, there are further substantial energy 
savings. Capital expenditure for heating and dehumidifying the air in 
the swimming pool is also lower with this combinations. 


23612 Heat pumps for double use. Wend, J. (Sulzer-Escher 
Wyss G.m.b.H., Lindau (Germany, F.R.)). Elektrowaerme Int., Ed. 
A; 36: No. 3, 185-188(May 1978). (In German). 

The use of economic and energy-saving heating and cooling 
systems is an urgent need in all branches of industry. The heat pump 
is ideally suited for such purposes particularly when it is used for 
both heating and cooling duty. The indoor swimming pool in 


Lindenberg/Allgaeu is described as an example of the many installa- 
tions already in use for many years for both heating and cooling. The 
installation utilizes cooling water from a nearby factory as source of 
heat. One heat pump heats the water in the pool to a temperature 
between 28 and 30°C. This water also serves as heat-storage 
medium. Another heat pump uses the water from the pool as source 
of heat for floor-heating and water-heating purposes. A third pump 
is provided for dehumidifying and heating the air in the building. 
The aggregate heat release rate of the three pumps is 637 kW. 
Further characteristics and operating experiences are given. 


23613 Theoretical investigations into the problems of power and 
diesel motor heat pumps for compressor operation. Meinhold, H. (Fa. 
Sokratherm, Hiddenhausen, Ger). Klima Kaelte Ing.; 6: No. 3, 113- 
114(Mar 1978). (In German). 

The article is an abridged version of a diploma thesis which 
deals with the problems of power or Diesel motor heat pumps on the 
basis of reconstructed power driving gear for compressor operation. 


23614 Energy conservation. Purposeful regulation and control 
systems for gas infrared radiation heating. Reitsch, L. (GoGaS Goch 
G.m.b.H. und Co., Dortmund (Germany, F.R.)). Gas--Z. Ration. 
Energieanwend.; 29: No. 4, 123-125(1978). (In German). 

Gas infrared radiators have been in use for a long time for 
heating large halls of trade and industrial buildings as well as sport 
centers. The success of this heating system is based mainly on 
considerably reduced energy consumption as against convective 
heating systems. However, the biggest energy savings can be 
achieved when heating systems of this kind are equipped with 
regulation and control systems which are adapted to the way the 
rooms are used. Solutions to problems are described and information 
is given for planning. 


23615 Energy saving in gas heating systems. Stadelmann, M. 
(Usogas Genossenschaft fuer Sie Foerderung der Gasverwendung, 
Zurich (Switzerland)). Gas Waerme Int.; 27: No. 5/6, 321- "324(1978), 
(In German). 

The heating energy consumption of gas heating systems can 
be considerably reduced by relatively simple means. Measures to 
reduce the energy consumption are proposed and discussed. 


23616 Using new gas technologies to reduce the consumption of 

Loe. Joos, L.; Rostek, H. (Ruhrgas A.G., Essen (Ger- 
many, F.R.). Entwicklungsabteilung). Gas Waerme Int.; 27: No. 5/6, 
274-385(1978). (In German). 
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The events in the energy sector early in the seventies made 
people realize that the conservation of our energy resources is 
imperative. Since then considerable efforts have been made to utilize 
the existing sources of primary energy as rationally and efficiently as 
possible. The aim is to achieve high efficiency at the ultimate point 
of use, minimum losses in conversion and handling and minimum 
impact on the environment. Methods by which these aims can be 
pursued by new gas technologies are described and the specific 
applications and advantages of the gas heat pump, household appli- 
ances, and other projects are outlined. 


23617 Building energy project. Anderson, B. (Total Environ- 
mental Action, Inc., Harruville, NH). pp 100 of Solar diversification. 
Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

There is a clear need to set a goal for the maximum amount of 
non-renewable energy which the total U.S. building stock should use 
(instead of mignt use) by the year 2000. A coordinated (not frag- 
mented) plan should be developed for achieving that goal. A project 
is therfore proposed in which a goal would be defined and a 
program for achieving that goal developed and implemented. The 
difficulty of the goal would be similar to that of the Manhattan 
Project and the U.S. moon landing effort. Such a goal, for example, 
might be that the 100-million or so buildings in the year 2000 should 
use less non-renewable energy than our 70-million buildings use 
today. By the year 2020, the new building stock should, as support 
structures for renewable energy systems, produce energy in excess of 
what they use. The support and participation by the full range of 
building industry representatives will be sought. Although the goal 
would originate from the private sector rather than from the Federal 
government, every effort will be made to incorporate it into a 
National Energy Program. 


23618 Layout and application of compact refrigerator aggregates 
with piston compressors and their use in heat pump systems. I. 
Hartmann, K. Kaelte (Hamburg); 29: No. 6, 240-252(1976). (In 
German). 

After some basic remarks on the classification and technology 
of refrigerators, the components of a liquid refrigerator aggregate 
are described. As expected, the different types of compressors are 
treated in great detail. Technical possibilities, limitations, and advan- 
tages of power control systems for varying demand are described. 
Finally, evaporators for flooded and dry operation are described as 
well as water-cooled, air-cooled, and evaporation-cooled condens- 
ers. 


23619 Layout and application of compact refrigerator aggregates 
with piston compressors and their use in heat pump systems. II. 
Hartmann, K. Kaelte (Hamburg); 29: No. 7, 280-288(1976). (In 
German). 

The components and constructional features of refrigerators 
ready for installation with piston compressors are described; usually, 
they consist of hermetical compressors, dry expansion compressors 
(with insulation and steam out-off), and water-cooled condensers. To 
improve the part load behaviour, there is an increasing trend to- 
wards multiple compressor systems. As an example of application, 
the use of piston cold water units ready for connection in heat 
recovery systems is described. The possibility of using serially pro- 
duced compact refrigerators as heat pumps (example of application: 
Groundwater heat pump in a Liechtenstein village) is discussed. 
Recent developments in heat pumps circuiting (double condensers, 
temperature control, closed cooling tower circuit) are described 
with the aid of connection diagrams. 


23620 (DOE-tr—153) ICCO exchanger: testing and development 
of a washer-recuperator of exhaust gas heat. Levy, C.; Guillet, R. 
1972. Translated from from 1972 Congress of the Technical Associ- 
ation of the Gas Industry in France, paper. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

The operation and performance testing of a washer-recupera- 
tor installed to scrub and remove heat from boiler flue gas are 
described. The principal uses of these heat recovery units are to 
provide low temperature (40 to 45°C) heat for water heating or 
space heating. An industrial model has operated for two years as a 
demonstration of water heating capability, has proven to be reliable, 
and has resulted in a water heating fuel savings of 15%. (LCL) 


23621 Energy-effective windows, 1977. Fischer, R.E. (Ed.); 
Wagner, W.F. Jr. (Ed.). (NBS, Cent for Build Technol, Washington, 
DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; v({nd)). 

Proceedings include 4 technical papers that present an exami- 
nation of research into window design strategies for energy-effective 
windows, the effect of human behavior of windows, and the life- 
cycle costs involved with all the trade-offs. 
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RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 22240, 22255, 22272, 22282, 
22284, 22296, 23484, 23542 


23622 (BMFT-FB-T—78-13) Practical experience with thermal 
insulation of housing. Schwabe, A.; Klemm, P.H. (Bundesminister- 
ium fuer Forschung und Technologie, Bonn-Bad Godesberg (Ger- 
many, F.R.); Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). Apr 1978. 
74p. (In German). Dep. NTIS (US Sales Only), PC A04/MF AOl1. 

Since 1962 the house-building association of Chemische 
Werke Huels in Marl, FRG, has insulated ~ 70,000 m? of the outer 
walls of its own residential buildings with polystyrene rigid foam 
panels. In addition, in a large number of the houses the old wooden 
windows have been replaced by plastic windows made from rigid 
PVC. The pressing problem of increased insulation against heat loss 
is thus presented with a unique opportunity to study on a major scale 
the application methods and the success of such measures over a 
period of 14 years. The investigation proceeds on the basis that 
because of outdated regulations only a minimum amount of insula- 
tion against heat loss has up to now been guaranteed in residential 
buildings and that following the introduction of new and old build- 
ings, improvements have become necessary. In these buildings in 
Marl such improvements had already been carried out long before 
the new regulations were published. The objective of the investiga- 
tion was therefore to pool the experience and knowledge gained 
when carrying out the insulating measures and to pass it on both to 
designers and builders. In addition to technical information on 
thermal protection, a description of the system is given and questions 
of economy and important constructional details are discussed. 


23623 (DOE/CS—0001) Ever heard of retrofit. A guide for the 
home remodeler. (Department of Energy, Washington, DC (USA)). 
Oct 1977. Contract EM-74-C-01-8010. 26p. Dep. NTIS, PC A03/MF 
AOl. 

This manual was developed for the Dept. of Energy as a 
useful tool to accomplish the retrofitting of homes and of the 
mechanical and heating equipment in homes in order to achieve 
energy conservation, and to aid building contractors in the develop- 
ment of a retrofitting business. The first section deals with retrofit- 
ting measures to decrease residential heat and energy losses. The 
second section provides an energy glossary and a short discussion of 
the energy crisis. 


23624 (DOE/CS—0051) Material criteria and installation prac- 
tices for the retrofit application of insulation and other weatherization 
materials. (Department of Energy, Washington, DC (USA). Div. of 
Buildings and Community Systems). Nov 1978. 96p. Dep. NTIS, PC 
A05/MF AOl1. 

Material criteria and installation practices for insulation and 
other weatherization materials which are suitable for retrofit applica- 
tion in existing residential buildings are recommended. The materials 
included are thermal insulation, caulking and weatherstripping, 
clock thermostats, water heater insulation, storm windows and 
doors, and multi-glazing. 


23625 (LBL—6877, pp 75-77) 500 homes: the energy inspection 
service. Meier, A.; Rosenfeld, A.H. 1977. 
In Energy and Environment Division annual report 1977. 
The home inspection program conducted jointly by LBL and 
Pacific Gas and Electric Co. to determine what energy conservation 


measures can be taken by individual home owners is summarized. 
(LCL) 


23626 (LBL—6877, pp 83-84) Long-range building and appliance 
standards, Craig, P.P.; Goldstein, D.B.; Lichtenberg, A.J.; Rosen- 
feld, A.H. 1977. 

In Energy and Environment Division annual report 1977. 

The need for building and appliance standards in order to 
reduce residential electric power demand, and the relative economy 
of having improved efficiency appliances as opposed to building new 
power plants to meet the power demand of inefficient appliances are 
discussed. (LCL) 


23627 (LBL—8470) Impact of reduced infiltration and ventila- 
tion on indoor air quality in residential buildings. Hollowell, C.D.; 
Berk, J.V.; Traynor, G.W. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 16p. 
(CONF-790112—1). Dep. NTIS, PC A02/MF AO1. 

From ASHRAE symposium on air infiltration; Philadelphia, 
PA, USA (Jan 1979). 

The levels of air contaminants inside buildings are often 
higher than ambient outdoor levels. Interest in conserving energy 
has been motivating home-owners and builders to reduce infiltration 
rates in residential buildings and builders to reduce ventilation rates 
in institutional and commercial buildings. However, the resulting 
decrease of indoor/outdoor air exchange will tend to increase the 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 2449 


concentration of many indoor air pollutants. Three indoor contami- 
nants-nitrogen dioxide from gas stoves, formaldehyde from particle- 
board and urea-formaldehyde foam insulation, and radon from var- 
ious building materials-are currently receiving considerable attention 
in the context of the potential health risks that are associated with 
reduced infiltration and ventilation rates. It is likely that some 
increased health risk will accompany an increase in indoor contami- 
nant exposure; hence, it is desirable not to allow these concentrations 
to rise above human tolerance levels. There are several possible 
ways of circumventing increased health risks without compromising 
energy conservation considerations. 


23628 (NP—23507) Water conservation checklist for the home. 
Program aid No. 1192. Pifer, G.; Spindler, E.; Cox, W.; Wearne, R. 
(Department of Agriculture, Washington, DC (USA)). Aug 1977. 
8p. GPO. 

Water shortages are a local or regional problem, but may 
soon become a national problem. A checklist is presented that was 
designed to help effectively use water. Forms are provided to record 
steps that have already been taken to conserve water or steps needed 
to become a better manager of water resources in the following 
household areas: plumbing, laundry, personal care, food preparation, 
meal service, dishwashing, household cleaning, house plants, outside 
the home (car washing, sidewalk cleaning, watering plants, etc.). 


23629 (PB—281741) Power reduction in residential air condition- 
ing systems through the use of thermal energy storage. Final report. 
Bywaters, R.P.; Jones, J.W.; Small, T.J.; Handler, E. (Texas Univ., 
Austin (USA). Center for Energy Studies). Mar 1977. 64p. NTIS PC 
A04/MF AO1. 

The dynamics of operation and the economics of two types of 
AC/TES systems were studied. These are the chilled water system, 
designated CWS, and the ice storage system, designated ISS. The 
design methodology for these two concepts is discussed and the 
theoretical performance of the designs is compared with the per- 
formance of a typical central air conditioning unit, designated TCS. 
All three units are assumed to serve a typical Austin residence with 
1,630 square feet of floor space and are subjected to identical design 
day summer heat loads. It is noted that the AC/TES system reduces 
the peak power requirement by as much as 40% and shifts this 
demand to off-peak hours. The annual energy consumption for the 
CWS is 22% less than for the TCS, and this results in an annual 
savings of $306 in operating costs, assuming time-of-day rates. A 
progressive rate structure, such as time-of-day pricing with a 200% 
premium for peak-hours power, would result in a 3- to 4-year 
payback period for these storage type cooling systems. 


23630 (SIB-D— 10-1978) Well-insulated airtight buildings: design 
and construction. Elmroth, A. (Statens Inst. foer Byggnadsforskning, 
Stockholm (Sweden)). 1978. 33p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The study comprised seven bungalows with attics, each 
having a floor area of 138 m?. The foundations consist of concrete 
slabs on ground, while the wood frames are loadbearing. Wood 
panels are used for cladding, and the roofs are covered with corru- 
gated metal decking. Mineral wool was used for thermal insulation 
and polyethylene sheets as vapor barrier. The junction between the 
wall and the floor was carefully made airtight; the airtightness was 
checked by pressure-testing. The number of airchanges/h was found 
to be between 0.67 and 0.86 for the seven buildings. Ventilation is 
performed mechanically by an exhaust-air system. Annual energy 
saving should be about 8,000 to 10,000 kWh under normal operating 
conditions, when compared to comparable buildings constructed in 
the early 1970s. 


23631 (TID—29340) Assessment of retrofit automatic vent 
dampers for residential heating systems. Richardson, D.L.; Wilson, 
R.P. Jr.; Ashley, L.E.; Butterfield, J.F. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Nov 1977. Contract EM-76-C-01-8638. 
163p. Dep. NTIS, PC A08/MF AOI. 

Automatic vent dampers are devices installed in the exhaust 
vent of a central heating system which prohibit the chimney flow of 
warm air from the dwelling space and from within the furnace when 
the heating system is not operating. An investigation of the effect of 
thermally actuated or electrically actuated dampers on home energy 
conservation, their cost, and safety is described. Eleven heating 
system types in 2 geographic regions were used in this study. It was 
determined that good quality, safe electrically actuated dampers are 
available in the U.S. and that thermally actuated units will be 
available soon; an average savings of approximately 8% in home 
heating cost could be achieved by using automatic dampers with 
suitable furnace systems in regions with a heating season of more 
than 4000 degree-days; the cost of the automatic dampers is from $65 
to $140 with a payback period of 3 to 4 1/2 y; and, with the average 
heating system, vent damper retrofit alone is not as an attractive 
energy conservation option as combined vent damper, intermittent 
ignition device retrofit, and reduced gas orifice. (LCL) 
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23632 Heat exchange apparatus. Glasser, A.; Schwarz, J.P.; 
a. , L.A. US Patent 4,129,112. 12 Dec 1978. Filed date 9 Aug 
1976. 4p. 

Heat exchange apparatus for improving the efficiency of a 
fireplace is disclosed in the form of a plurality of heat transfer 
conduits connected at one end to a manifold and containing a 
plurality of heat exchange elements. A fan directs air through the 
manifold and then through the conduits for contact with the heat 
exchange elements to thereby heat the air which is then discharged 
into a room. 


23633 Auxiliary heating device for standard hot water type home 
Melgeorge, E.L. US Patent 4,127,107. 28 Nov 1978. 
Filed date 15 Nov 1976. 6p. 

An auxiliary heating device for supplementing the perform- 
ance of a standard hot water type home heating system with the heat 
produced by combusting a low cost, readyily available fuel is dis- 
closed. The device comprises a cylindrical fire chamber substantially 
closed at both ends and an elongated annular water chamber closed 
at both ends surrounding at least a portion of the fire chamber in a 
noncoaxial relationship thereto. Means are provided for plumbing 
the water chamber into the main heating system, whereby cool 
water enters the water chamber and heated water is pumped by the 
main system's pump to radiators dis around the home. A 
combustion air passageway is provided for passing air to the com- 
bustion chamber. Means for varying the size of the passageway in 
response to the temperature of water in the water chamber are also 
provided so as to control the combustion rate of the fuel. Means for 
supplying fuel to the combustion chamber are further provided. 


23634 Energy saving device utilizing normally wasted heat from 
clothes dryers. Mrofchak, J.J. US Patent 4,122,612. 31 Oct 1978. 
Filed date 2 Sep 1976. 4p. 

An improved valve device is disclosed which is adapted to be 
used in conjunction with a conventional clothes dryer, either gas or 
electric, to selectively divert into a room of a household the heated 
air that is normally vented to the atmosphere. 


23635 Energy conservation kit for household furnaces. Grott, 
F.S. US Patent 4,121,562. 24 Oct 1978. Filed date 6 Jun 1975. 6p. 

A kit is described for converting presently used household or 
light commercial furnaces of the oil or gas type which inefficiently 
consume unnecessarily large quantities of fuel, to a more efficient 
mode of operation wherein smaller quantities of fuel are consumed. 


The kit ey prefabricated components which can be easily 


attached to the furnace in such a way that fresh air is brought in 
from the outside to support the combustion process, and meet the 
needs of the draft diverter, rather than using already heated and/or 
humidified air as is done in presently existing systems. 


23636 Results of air-exchange-rate measurements in Swiss resi- 
dential buildings. Hartmann, P.; Pfiffner, I.; Bargetzi, S. (Eidg Mater- 
ialpruef und Versuchsant fuer Ind, Bauwes, und Gewerbe, Duben- 
dorf, Switz). Klima Kaelte Ing.; 6: No. 3, 95-99(Mar 1978). (In 
German). 

At present there is little knowledge about infiltration losses in 
buildings, Hence the EMPA (Swiss Federal Laboratories for Materi- 
als Testing and Research) started in 1975 a project in this field. 
Results of air-exchange-rate measurements in different buildings with 
either closed windows or some planned openings or with random 
openings (influenced by occupants) are discussed. There is also an 
outlook presented on future work of the EMPA and intensive 
— being done in international associations such as IEA or 


23637 Integrated architectural and mechanical design for the 
Arizona State University energy efficient demonstration home. 
Mumma, S.A.; Yellott, J.1; Burgess, H. (Arizona State Univ., 
Tempe). Tey of Solar diversification. Vol. 2.1. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The central thrust of the integrated mechanical/architectural 
energy efficient home design is to provide an aesthetically pleasing 
home at a moderate to low operating cost which is compatible with 
present electric utility rates. 


23638 Natural cooling in California. Bainbridge, D.A. (Califor- 
nia Energy Commission, Sacramento). pp 475-487 of Solar diversifi- 
cation. Vol 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
mn Section of the International Solar Energy Society, Inc. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The primary focus of solar energy programs at both the state 
and federal level has been on indirect (active) solar heating. Only 
recently has attention finally turned to direct thermal (passive) 
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systems which offer the potential for both heating and cooling. 
Unfortunately, the emphasis has again been almost entirely on solar 
heating rather than on cooling. An introduction to the methods and 
opportunities for natural cooling in California is given. Direct ther- 
mal and to a lesser extent indirect solar systems can be used for 
cooling if they are designed to utilize the local climate resource 
properly. Natural cooling has been utilized for centuries and has 
only recently been ignored, as mechanical air conditioning and 
electricity have become artificially cheap. An introduction to the 
five basic methods for cooling including solar control, convective 
cooling, conductive cooling, evaporative cooling, and radiative cool- 
ing is given. This is followed by a discussion of integrated design for 
natural cooling. Using these five methods, a 100% naturally cooled 
house can be built anywhere in California. The cost of these natural- 
ly cooled houses will in most cases, be less than or at worst, equal to 
the cost of a similar house that is mechanically air conditioned. The 
savings to society are very large because electrical peak load can be 
dramatically reduced with very low investment in natural cooling 
techniques. 58 references. 


23639 Simple one-stage evaporative cooling mehods used with the 
Passive/Active ClearView Solar Collector. Peck, J.F.; Kessler, H.J. 
(Univ. of Arizona, Tucson). pp 691-694 of Solar diversification. Vol. 
2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Two Tucson homes are heated with the Passive/Active 
ClearView Solar Collector. Simple one-stage evaporative coolers 
are used in these installations. One has uninsulated bonded brick 
walls and single-glazed windows, and the other has solid masonry 
walls, insulated on the exterior surface, and double-glazed windows. 
The evaporative coolers are mounted on the east wall and are 
completely shaded during the summer in both cases. The cooled air 
enters near the ceiling directly into the daytime occupancy areas 
only. Ducts are not used. The air flows through the house and is 
exhausted through bedroom windows, the hot air Clearview Solar 
Collectors, and in one case through the attic, all of which eject heat 
before it enters the occupied space. Performance data from the 
summer of 1977 is presented. Detailed results from the summer of 
1978 are presented in the poster session. 


23640 Two-stage and indirect evaporative cooling used with 
active ClearView Solar Collector systems. Peck, J.F.; Kessler, H.J.; 
Hodges, C.N. (Univ. of Arizona, Tucson). pp 695-700 of Solar 
diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Environmental Research Laboratory has designed and 
built two complete integrated rockbed-evaporative cooling and 
active ClearView Solar Collector systems, one as part of a solar 
greenhouse office combination at the Lab, and the other in an 
occupied Tucson home. A large rockbed is used to store heat 
produced by the solar collector during the winter and to store coolth 
produced at night by an evaporative cooler during the summer. 
During the extremely hot and humid periods of July and August, 
cool, dry air from the rockbed is drawn through an evaporative 
cooler where it is cooled again before entering the house. This two- 
stage cooling effect is evaluated in various modes of operation. 
Performance data from the summer of 1976 is presented. Data from 
1978 are presented in the poster session. 


23641 Heat reclaimer. Konnerth, A. III. US Patent 4,050,628. 
27 Sep 1977. Filed date 28 Jan 1977. 4p. 

An apparatus is disclosed for reclaiming heat from and for 
controlling the flow of combustion gases passing through a flue from 
a heater to an exhaust stack. The apparatus includes an inner housing 
having first inlet and outlet openings. The first inlet opening is 
adapted for connection by one section of the flue to the heater, 
whereby combustion gases from the heater will enter the inner 
housing through the first inlet opening and will exit therefrom 
through the first outlet opening. An outer housing at least partially 
surrounds the inner housing, the said inner and outer housings bein; 
spaced one from the other to define an intermediate chamber whic 
is in communication with the inner housing’s first outlet opening. 
The outer housing is provided with a second outlet opening which is 
aligned with the first outlet opening and in communication with an 
integral damper housing which is in turn adapted for connection by 
another flue section to the exhaust stack. The inner housing contains 
mutually spaced heat transfer conduits through which a flow of 
ambient air is directed to reclaim heat from the combustion gases 
exiting from the heater. A damper in the damper housing is adjust- 
able between an open position allowing combustion gases flowing 
from the inner housing to pass through the other flue section to the 
exhaust stack, and a closed position retarding the flow of gases 
therethrough. When the apparatus is employed in conjunction with a 
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gas heater. the outer housing is preferably additionally provided 
with a second inlet opening open io the ambient air, thereby allow- 
ing the intermediate chamber to function as a draft diverter. 


23642 (UCRL-Trans—1561) Performance of static recovery de- 
vices installed “double-flow” systems. Lebrun, H. (Electricite de 
France, 77 - Ecuelles). 1977. Translation of HE 112 W 1 210. 12p. 
Dep. NTIS, PC A02/MF AOl1. 

Results of efficiency measurements performed on air-to-air 
static regenerators adaptable to double-flow heating systems, tested 
both in the laboratory and in existing installation, are presented. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 23640 


23643 Energy saving in a office building air-conditioned by heat 
pump. Hering, S. (Westfaelische Ferngas-A.G., Dortmund (Ger- 
many, F.R.)); Kalmbach, C. (Kraftanlagen-Planungs G.m.b.H., Hei- 
delberg (Germany, F.R.)); Staecker, K. (Gebrueder Neunert, Elm- 
shorn (Germany, F.R.)). Gas Waerme Int.; 27: No. 8, 425-430(Aug 
1978). (In German). 

Citing the air-conditioning of an office building as an exam- 
ple, the possibilities available for saving primary energy are outlined. 
Apart from selecting a suitable design for the facade of the building 
and ensuring regenerative heat exchange between intake air and exit 
air of the air-conditioning system, the designer can exert a decisive 
influence on energy consumption by using a suitable supply system. 
As heating and comfort cooling are required simultaneously in the 
transitional period, the advantages of a heat pump driven by a gas 
engine can be fully utilized and the cman of primary energy 
reduced to about 55% of the consumption of a conventional installa- 
tion. Comparative energy consumption figures are given as well as 
the annual total costs. Design and mode of operation of the heat 
pump installation are described. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 23476, 23546 


23644 (LBL—6877, pp 71-73) Saving energy in schools. Heitz, 
A.; Sigworth, H. 1977. 

In Energy and Environment Division annual report 1977. 

In 1975 the American Association of School Administrators 
initiated an energy auditing and monitoring program to study energy 
consumption in U.S. schools. Energy audits were conducted, energy 
conservation opportunities were defined, and building and equip- 
ment modifications desirable for affecting school energy conserva- 
tion were selected and designed. Current work by Lawrence Berke- 
ley Laboratory in installing these modifications and in monitoring 
and evaluating the energy conservation effects of these retrofits is 
described. (LCL) 


23645 (LBL—6877, pp 73) Community colleges project. Rowe, 
P.C.; York, C.M. 1977. 
In Energy and Environment Division annual report 1977. 
Plans for conducting energy audits at California community 
colleges are outlined. (LCL 


23646 (LBL—6877, pp 74-75) Hospitals program. Hollowell, 
C.D.; Chatigny, M. 1977. 

In Energy and Environment Division annual report 1977. 

The Hospitals Program includes research and development in 
evaluation and control of the hospital air environment; assessment of 
the effects of energy conservation measures on the patient care 
environment; identification of hospital activity areas which are most 
suitable for introduction of cost-effective conservation measures that 
will not compromise the patient care environment; and collaboration 
with —s energy conservation efforts of other government agen- 
cies and professional organizations to permit rapid dissemination and 
acceptance of the recommendations of this program. During 1977 a 
literature search on hospital ventilation requirements and equipment 
was completed and a field sampling unit for measuring the microbial 
burden of air in hospitals was developed. Plans for 1978 efforts in 
this program are described. (LCL) 


23647 (PB—281304) Window blinds as a potential energy saver: 
a case study. Building science series (final). Rubin, A.I.; Collins, B.L.; 
Tibbott, R.L. (National Bureau of Standards, Washington, DC 
(USA). Center for Building Technology). May 1978. 85p. (NBS- 
BSS—112). NTIS PC A0S5/MF AOl. 

Window usage at the National Bureau of Standards was 
studied by photographing venetian blind positions in offices at 
different times of the day and year. While blind positions were quite 
stable during the week of each study phase, they were quickly 
altered by the room occupants when deliberately set at extreme 
positions by the researchers. Significant differences were observed 
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among blinds depending on compass orientation of the window, 
view type, season, and nature of experimental treatment. The great- 
est determinant of blind position was orientation, with blinds on 
north-facing windows being more open than on the south. The 
results suggest that energy conservation programs which rely on the 
activities of building occupants may be feasible. Suggestions are 
made for improvements in blind use and design. 


23648 Energy saving change of phase refrigeration system. Perez, 
A.; Bowman, E.E. (to Tyler Refrigeration Corp.). US Patent 
4,123,914. 7 Nov 1978. Filed date 28 Jan 1977. 14p. 

An improved change of phase refrigeration system is dis- 
closed utilizing low compressor head pressures to maximize com- 
pressor efficiency, employing a relatively low temperature cooling 
medium to cool refrigerant gases, using a metering device which is 
operable at a relatively low pressure differential to feed condensate 
to the evaporator coil and providing additional controls to temporar- 
ily increase head pressure and thus condensate temperature when 
such increased temperature is needed for heat recovery or gas 
defrost. Because the proposed refrigeration system employs conden- 
sate at a relatively low temperature it may be necessary to enlarge 
the supply line for liquid refrigerant running from the condenser to 
the metering device to minimize evaporation of the condensate in the 
supply line. Further, it may be preferable to insulate the liquid 
refrigerant line so as to minimize premature evaporation of conden- 
sate in that line. 


23649 Gas heat pump in the school and sport centre of Altenkun- 
stadt. Tscherter, F. (Ferngas Nordbayern G.m.b.H., Bamberg (Ger- 
many, F.R.)). Gas--Z. Ration. Energieanwend.; 29: No. 5, 227- 
229(1978). (In German). 

Illustrated by a concrete example of a plant in operation, it is 
shown how the heat potential of river water can be utilized exten- 
sively for hot water preparation and space heating when using a heat 
pump. The plant has operated successfully since October 1977 and 
makes a valuable contribution to efficient use of energy on the 
heating sector. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 23477, 23481 


23650 Device for controlling the incidence of heat and light 
radiation, particularly for greenhouses and the like. Badertscher, H.; 
Schindler, W. (to Plascon AG.). US Patent 4,128,307. 5 Dec 1978. 
Priority date 22 Jun 1976, Switzerland. 8p. 

A device is disclosed for controlling the incidence of heat and 
light radiation on a growing area of a greenhouse or the like 
comprises slats of a non-self-supporting material which are tensioned 
to hold them in shape. The slats are arranged in parallel side-by-side 
relationship to cover substantially the whole growing area and can 
be tilted like venetian blinds. 


23651 Heat recovery in supermarkets. Hadenfeldt, A. (Hambur- 
gische Electricitaets-Werke A.G. (Germany, F.R.)). Elektrowaerme 
Int., Ed. A; 36: No. 3, 168-177(May 1978). (In German). 

Supermarkets offer many possibilities for the rational use of 
energy without any adverse effect on comfort. Citing a Hamburg 
supermarket as an example, the author analyzes the annual energy 
demand and annual energy flow to show the possibilities for rational 
utilization of energy. The effect of heat recovery using regenerative 
heat exchangers, of recovering heat from comfort-cooling and a 
combination of both methods is examined in respect of heat require- 
ment, total energy requirement, total energy expense and capital 
expenditure compared with conventional systems. Compared with 
the conventional heat supply of a supermarket, an all-electric super- 
market with regenerative heat exchanger and recovery of heat from 
comfort-cooling which involves roughly the same capital expendi- 
ture reduces the total annual energy cost by about 30%. This all- 
electric integrated supply represents a system concept which leads to 
drastic reduction in energy consumption which is in line with the 
policy pursued by the West German government and offers clearcut 
advantages operationally and economically to the owners of such 
supermarkets. 


23652 Darmstadt Luisen centre: an example for the economic air- 
conditioning of a multi-purpose building. Schmittel, H. (Schmittel (G.) 
K.G., Ludwigshafen (Germany, F.R.)). Elektrowaerme Int., Ed. A; 
36: No. 3, 182-185(May 1978). (In German). 

The Darmstadt Luisen centre is a multi-purpose building with 
three shopping floors, a conference centre and about 4000 m? of 
office area. Owing to the large floor areas and the resultant heat load 
it was necessary to find an economic solution to the air-conditioning 
problem. A decentralized system using small heat pumps suggested 
itself for the purpose in conjunction with regenerative heat exchang- 
ers for heat recovery. This design concept helped to substantially 
reduce capital expenditure and operating expense. In addition, it 
simplifies the billing of the individual users. 
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23653 Lentia 2000. Europe's largest roof heating center. Treml, 
J. (Stadtbetriebe Linz G.m.b.H. (Austria). Planungsabteilung fuer 
Gasversorgung und Installationswesen). Gas--Z. Ration. Energiean- 
wend.; 29: No. 3, 102-105(1978). (In German). 

Lentia 2000 is a housing and shopping center in Linz (Aus- 
tria). Detailed data concerning design, installation, maintenance and 
operation are presented for the central heating plant. The plant is 
installed on the roof of the highest building, which takes care of 
heating, hot water preparation, and air conditioning. 


23654 (UCRL-Trans—1562) Report of ... laboratory tests of 
equipment. Guillaume, M. (Centre Scientifique et Technique de la 
Construction, Brussels (Belgium)). 1978. Translation of French 
report. 1lp. Dep. NTIS, PC A02/MF AO1. 

The performance testing of a ventilating system at an industri- 
al plant is described and the results tabulated. The fan-regenerator 
ventilation system was found to have an efficiency of 75.9%. (LCL) 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 22633, 23439, 23515 


23655 (CONF-7511152—) Optimizing the use of materials and 
energy in transportation construction. (Transportation Research 
a Washington, DC (USA)). 1976. 8lp. Dep. NTIS, PC A05/ 
AOl. 
From Conference on optimizing the use of materials and 
energy in transportation construction; Washington, DC, USA (12 
Nov 1975). 


23656 Transport fuel planning. Troughton, J.H. N.Z. Energy J.; 
51: No. 10, 161-164(25 Oct 1978). 

New Zealand could establish a national transport fuel pro- 
gram with the objectives of efficiency and self-sufficiency, so that by 
the year 2000 the efficiency of transport fuel would be increased by 
30% and the country would be substantially or wholly self-sufficient 
in transport fuel production. The capacity of New Zealand's re- 
sources of energy, expertise, labor and capital are sufficient to 
achieve these objectives, given co-operation between the numerous 
government departments and industries likely to be involved. To be 
effective, the program should: investigate the need for educational 
institutions to establish classes to ensure a supply of manpower to 
cover management, technical skills and labor; invite research institu- 
tions to provide a specialized support and research into resource 
proving and processing, vehicle and fuel performance and environ- 
mental and safety aspects; request industry to provide operational 
support in all parts of the system, from production and processing to 
final utilization by the consumer; establish a framework of govern- 
ment regulations to allow the effectiveness of the program to be 
achieved within the constraints of protection for all aspects of 
community activities; and consult communities most likely to be 
affected by major industrial developments. The immediate need is 
for estimation of the real benefits and costs to the nation of such a 
program. 


AIR AND AEROSPACE 


23657 (N—78-23072) Situation of air traffic in comparison to 
ground transportation noting especially energy problems. Kricke, 
K.D. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer Luft- und 
Raumfahrt). 1977. 191p. (ILR—20). NTIS PC A09/MF AO1. 

The effects of increasing fuel costs on the future development 
of air traffic in competition with ground transportation were investi- 
gated, also taking into account other factors. Possibilities of fuel 
economies by operational and technical savings measures are dis- 
cussed, and limits in technical feasibility (effort) and economical 
effect (profits) are indicated. The effects of increasing fuel prices on 
the competitive position of air traffic vis-a-vis ground traffic are not 
considered serious from the present point of view, and limitations in 
future expansion of air traffic are not confirmed. 


23658 (N—78-23088) Supersonic through-flow fan engines for 
supersonic cruise aircraft. Franciscus, L.C. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis Research 
Center). Apr 1978. 53p. (NASA-TM—78889; E—626). NTIS PC 
A04/MF AO1. 
Engine performance, weight and mission studies were carried 
out for supersonic through flow fan engine concepts. The mission 
was a Mach 2.32 cruise mission. The advantages of supersonic 
through flow fan engines were evaluated in terms of mission range 
comparisons between the supersonic through flow fan engines and a 
more conventional turbofan engine. The specific fuel consumption of 
the supersonic through flow fan engines was 12 percent lower than 
the more conventional turbofan. e aircraft mission range was 
increased by 20 — with the supersonic fan engines compared to 
the conventional turbofan. 
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RAILWAY 


23659 (LBL—8288) Reliability improvement of BART Train 
Control. Turner, D.B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 22p. (CONF- 
790303—1). Dep. NTIS, PC A02/MF AO1. 

From 29. IEEE vebicular technology conference; Chicago, 
IL, USA (28 Mar 1979). 

Results of a two-year effort of a task group to improve the 
reliability of the Bay Area Rapid Transit district's vehicle-borne 
Automatic Train Control equipment are reported. The effort includ- 
ed modifications to the train control equipment designed both by the 
manufacturer and by the task goup. It also included the development 
and implementation of improved maintenance test procedures and 
equipment. A significant constraint on this effort was the need to 
maintain, and where necessary, improve the fail-safe nature of the 
train control system. Particular attention was paid to reducing the 
fraction of maintenance diagnoses which resulted in a No Trouble 
Found report; at the start of the task-team effort, these represented 
half of the revenue service failures of this system. A substantial 
improvement in the maintenance capability and decrease in service 
failures has resulted from this effort. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 23666, 23734 


23660 (ANL/EES-TM—33) Environmental Development Plan 
for Transportation Energy Conservation. FY 79 update. Singh, M.K.; 
Bernard, M.J. III. (Argonne National Lab., IL (USA)). 15 Dec 1978. 
Contract W-31-109-ENG-38. 157p. Dep. NTIS, PC A08/MF AO1. 
This is the first annual update of the Environment Develop- 
ment Plan (EDP) for the DOE Division of Transportation Energy 
Conservation oe ge It identifies the ecosystem, resource, physical 
environment, health, safety, and socioeconomic concerns associated 
with the division's transportation programs. These programs include 
the research, development, demonstration and assessment (RDD and 
A) of seventeen transportation technologies and several strategy and 
policy development and implementation projects. The transportation 
technologies projects deal with highway transport including electric 
vehicles, marine transport and pipeline transport. This EDP presents 
a research and assessment plan for resolving any potentially adverse 
environmental concerns stemming from these programs. 


23661 (PB—281901) Energy saving methods of restoring pave- 
ment surface characteristics. Research study, (final) September 1975— 
August 1976. Underwood, J.P. (Texas Dept. of Highways and Public 
Transportation, Austin (USA)). Jun 1977. 47p. (DHT—1-10-75-204- 
1F). NTIS PC A03/MF AOl1. 

The need to conserve natural resources has become a major 
concern to highway engineers everywhere. This concern has mani- 
fested itself in several ways, one of which is the attempt to restore 
the functional characteristics of a pavement without consuming large 
amounts of additional resources such as aggregates, asphalts and 
fuel. This study investigated several procedures and techniques 
which were designed to upgrade pavements without the expenditure 
of large amounts of additional resources. Asphaltic pavements were 
recycled with both open-flame heating and radiant heating, treated 
with rejuvenating agents, and sprinkled with skid resistant stones. 
Resulting structural integrity ranged from dubious to fair. Skid 
resistance was generally improved but it had a tendency to quickly 
drop on the sections which had not been treated with skid resistant 
stones. The Portland cement concrete pavement test section was 
blasted with high pressure water sprays in an effort to improve the 
skid resistance. The technique proved effective but the improvement 
was short-lived. 


23662 Energy acts in traffic. Oel; 16: No. 7, 189-191(Jul 1978). 
(In German). 

Looking closer at the feasibility of cutting energy costs in 
traffic, it will become evident that there is ample room left for 
improvements. Traditional fuel, however, will continue playing a 


predominant role for some time to come, since it cannot easily be 
economically substituted. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 23660 


PIPELINE 
REFER ALSO TO CITATION(S) 23660 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 23663, 24491 
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23663 IGT research experience in energy utilization and conser- 
vation. Chicago, IL; Institute of Gas Technology (1978). 14p. (NP— 
23589). Institute of Gas Technology, 3424 S. State St., Chicago, IL. 

Research projects conducted by the Institute of Gas Technol- 
ogy which dealt with industrial energy utilization, alternative fuels 
for stationary or mobile power units, waste heat utilization, and 
energy conservation in buildings and agriculture are listed and 
briefly described. (LCL) 


23664 Advances in extractive metallurgy, 1977. Jones, M.J. (ed.). 
London, England; Inst. of Mining and Metallurgy (1977). 248p. 
(CONF-770498—). £ 18.50. 

From Symposium on advances in extractive metallurgy; 
London, UK (18 Apr 1977). 

Thirty papers were presented at the meeting. A separate 
abstract was prepared for each of 3 papers. The remaining 27 papers 
were not in scope for the data base. (LCL) 


23665 Grundlagen und methoden zur ermittlung des spezifischen 
energieverbrauchs, (Fundamentals and methodology of investigating 
specific energy consumption). Schaefer, H. Munich, Germany; Fors- 
chungsstelle fuer Energiewirtschaft (1975). 58p. 

A method for calculating the specific energy consumption of 
an industrial plant is presented. Factors which affect specific energy 
consumption are discussed, and the application of this calculation to 
a plant in which there are multiple energy inputs at consecutive 
locations along the production line is illustrated. This method makes 
it possible to compare the energy consumption of plants or processes 
which use either primary energy sources, e.g., coal or derivative 
energy sources, e.g., electric power. (LCL) 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 21450 


MATERIALS 


23666 (PB—281416) Use of waste and low-grade materials in 
road construction. 7. Miscellaneous wastes. Sherwood, P.T.; Tubey, 
L.W.; Roe, P.G. (Transport and Road Research Lab., Crowthorne 
(UK)). [nd]. 23p. (TRRL-LR—819). NTIS PC A02/MF AOl1. 

The use of waste and low-grade materials in road construc- 
tion is described. Those wastes which for one reason or another have 
less potential for use as roadmaking materials than those previously 
described are emphasized. The materials discussed are cement-kiln 
dust, slate waste, demolition wastes, metallurgical (non-ferrous) 
slags, waste rubber, and waste glass. Freshly-produced cement-kiln 
dust has littie application in roadmaking but well-weathered material 
can be used for bulk fill. Slate waste has potential for use as a bulk 
fill and sub-base material but it is produced in remote areas of the 
country which limits its application. Demolition waste consisting of 
crushed brick and unreinforced concrete has high potential for sub- 
base construction but the amounts available are limited and of 
spasmodic occurrence. Non-ferrous slags, waste rubber and waste 
glass are considered to have very little potential for use in road 
construction. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 22633 


23667 (CONF-771005—8) Decision and control in large-scale 
systems via spatial dynamic programming. Cline, T.B.; Larson, R.E. 
(Systems Control, Inc., Palo Alto, CA (USA)). 1977. Contract EX- 
76-C-01-2090. 5p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on systems and decision sciences; Berkeley, 
CA, USA (2 Oct 1977). 

A new approach to decision and control in large-scale dy- 
namic systems based on spatial dynamic programming is described. 
The basic idea is to describe the system to be controlled as an 
interconnected set of subsystems. If the performance index is strictly 
decomposable into a set of subsystem performance indices, the 
control problem may then be solved recursively over the set of 
subsystem (local) control problems. Each step in the recursion 
involves the solution of a family of local control problems, each 
member of the family corresponding to a particular candidate inter- 
connection with the other subsystems. A dynamic programming step 
is performed to adjoin the next subsystem in such a way that the 
cost-to-go is minimized. After the entire system has been recom- 
posed, the optimal solution is found to be the candidate correspond- 
ing to the best interconnection of the subsystems satisfying the 
original interconnection structure (constraints). 


23668 (NMEI—12-1A) Improving the energy conversion effi- 
ciency of natural gas irrigation pumping plants. Annual report. Aber- 
nathy, G.H. (New Mexico State Univ., Las Cruces (USA). Dept. of 
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Agricultural Engineering). Jan 1978. 25p. New Mexico Energy Inst., 
Las Cruces, NM. 

In 1976, pump and engine efficiency tests were run on 71 
natural gas irrigation pumping stations in New Mexico to determine 
the potential for reducing natural gas consumption for irrigation. In 
1977 the efficiencies at 144 stations were measured. The 1977 tests 
are described and the results are tabulated. This project achieved its 
goal of making farmers aware of the importance of efficient irriga- 
tion equipment and of the fuel and dollars which can be saved with 
improved efficiencies of pumps and engines. (LCL) 


23669 (PB—281113) Lowering of energy consumption in plastics 
processing. Report for 1 October 1977—31 March 1978. Klein, L.; 
Klein, R.; Riley, D.W. (Scientific Process and Research, Inc., High- 
land Park, NJ (USA)). 3 Apr 1978. 243p. NTIS PC All/MF AOI. 

The objective of this research is to explore the potentials of a 
new plastics processing device--the Recycle Screw--to lower energy 
consumption and to improve the overall efficiency of the plastics 
extrusion process. The method used to conduct the research was a 
large scale computer based investigation employing SPR’s comput- 
erized physical model of the plasticating extruder, EXTRUD*, 
SPR's Data Bank of processing properties of plastics. Close to "1700 
simulations were performed using physical properties resenting 
17 different resin grades covering the most widely used families of 
polymers. The study extended over 5 different extruder sizes and 
shows that the Recycle Screw offers the following features: (1) 
lower extrudate temperature of up to 200°F (2); drastically lower 
requirements of costly heat stabilizers (3) lower cooling load and 
cooling water requirements (4) lower scrap production by generat- 
ing higher quality-low temperature extrudate; (5) considerable in- 
creases in production rate on existing processing machinery; (6) 
decrease in capital investment by utilization of smaller cooling lines 
and associated plant facilities. 


23670 (PB—281124) Scale-free-vapor-compression evaporation. 
Water research capsule report. (Office of Water Research and Tech- 
nology, Washington, DC (USA)). 1977. 13p. NTIS PC A02/MF 
AOl. 


The development and applications (current and potential) of a 
tube-in-shell, vapor-compression evaporator (Brine Concentrator), 
using a seed-slurry process for scale control, are described. Several 
features support the system’s broad industrial application, including: 


water, energy, and pollution control; functional versatility; and 
production of high quality water. (Color illustrations reproduced in 
black and white) 


23671 (SIND—1978-6) Prototypes and demonstration plants for 
better energy utilization. (Statens Industriverk, Stockholm 
(Sweden)). Sep 1978. 234p. (In Swedish). Dep. NTIS (US Sales 
Only), PC All/MF AO1. 

Fifty-two state-subsidized projects in different fields of indus- 
try (paper and pulp, chemical, metal, agrucultural and food, and 
textile) are reported. Short summaries are given where a technical 
background is sketched, the cost of the energy-saving measures 
estimated, and the projected energy saving reported. 


23672 Errors in in-situ pipe insulation performance determina- 
tion. Rinehart, R.D.; Lampert, A.D. (York Research Corp., Stam- 
ford, CO). Thermochim. Acta; 26: No. 1-3, 199-207(Oct 1978). 

The in-situ performance of insulation covering heated pipes in 
an industrial environment has no data bank which brings together 
generic insulation types, service environments and age. A study to 
this end with ERDA support has been undertaken and is under way. 
The detailed thermal relationships are shown as well as the experi- 
mental errors which make up the project. The error analysis is 
presented with the techniques and instruments wich are used to 
minimize the errors. The parameters are individually catalogued for 
their error contribution and a summary of the data reduction pro- 
gram is included. 


23673 Fiberization energy conservation. Levecque, M.; Batti- 
gelli, J.A.; Plantard, D. (to Saint-Gobain Industries). US Patent 
4,113,456. 12 Sep 1978. Priority date 23 Aug 1977, France. 16p. 

Gas blast attenuation of thermoplastic attenuable material is 
disclosed including the use of a principle current or blast with one or 
more jets of smaller cross section directed transversely into the blast 
and creating zones of interaction having whirling currents, especially 
of the kind developed in toration techniques, the whirling currents 
including fuel and comburent components in proportions providing a 
combustible mixture, and a stream of thermoplastic attenuable mate- 
rial at a temperature at least as high as the ignition temperature of 
said mixture being delivered into each zone of interaction. 


23674 Control method for optimizing the power demand of an 
industrial plant. Fox, R.Q.; Sigut, D.E.; McWhirter, J.H. (to Wes- 
tinghouse Electric Corp.). US Patent 4,110,825. 29 Aug 1978. Filed 
date 28 Apr 1977. 20p. 
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Power demand control in a plant facility is improved by 
allowing the demand limit imposed as a target to be met at the end of 
a control period to follow the actual demand in the plant. The 
demand limit is automatically optimized as actual demand fluctuates 
and it is set in accordance with past history. 


23675 Economic advantages of recent improvements in cold blast 
cupola melting practice. Powner, G.; Rogers, D.; Turley, R.J. 
(Duport Foumutted Ltd, Engl). Br. p Eons onal 1: 135-143(Jun 
1978). 

The report sets out one company’s findings at two of its four 
foundries. From the process improvements described, considerable 
savings, both from a financial and energy point of view, have been 
achieved 


23676 Energy characteristics of the welding process using asym- 
metrical heteropolar current. Rabkin, D.M.; Voropai, N.M.; Mishen- 
kov, V.A. (Weld Inst im. E.O. Paton, Acad of Sci of the Ukr SSR). 
Avtomat. Svarka; No. 4, 5-10(Apr 1978). (In Russian). 

It is shown that an increase in the asymmetry coefficient of a 
heteropolar current results in a redistribution of the arc capacity in 
the cathodic and anodic part of the period, and in an increase in 
effective efficiency of the arc and durability of the nonconsumable 
electrode. As far as its technological possibilities are concerned, 
welding with an asymmetrical heteropolar current is more effective 
than welding with a constant current of reverse and direct polarity, 
as well as with a balanced alternate current. 


23677 Glow discharge as a source of heat in welding processes (a 
survey). Kotel’nikov, D.I. (Kiev Polytech Inst, Chernigov, Ukr 
SSR). Avtomat. Svarka; No. 4, 15-21(Apr 1978). (In Russian). 

Based on Soviet and foreign publications, the technological 
properties of glow discharge applied as a direct-effect source of heat 
in welding, soldering, and other methods of materials melting, are 
demonstrated. Data are presented on laboratory and industrial instal- 
lations in which glow discharge is used. Prospects of application of 
glow discharge in integrated technological processes are considered. 


23678 Computer program to optimize the linings of industrial 
furnaces. Franz, K.; Meinke, H. (Komb LEW, Hennigsdorf, E Ger). 
Elektrowaerme Int., Ed. B; 36: No. B-2, B106-B111(Apr 1978). (In 
German). 

In order to achieve a low-cost furnace lining, it is not only 
necessary to consider the energy required to make up heat losses 
thorugh the furnace walls but also the expense involved in heat 
insulation. Optimum conditions are obtained in each case when the 
sum of the two costs is at the minimum. A computer is required to 
determine the functional correlations and to cope with the computa- 
tional burden. The article discusses the relationships and mentions 
examples to show that: the furnance wall must be made thicker for 
continuous operation than for batch operation; the cost of energy 
constitutes a very large proportion of the total costs so that particu- 
larly for continuous operation an appreciable rise in the cost of 
materials is justified to obtain an optimized lining; influences at 
corners and edges can not be neglected in most of the wall sizes 
commonly used in practice. 


23679 Mathematical model of an electric smelting furnace. Heiss, 
W.D. (Natl Res Inst for Math Sci, Pretoria, S Afr). Elektrowaerme 
Int., Ed. B; 3: No. B-2, B111- -B117(Apr 1978). 

A partial differential equation is derived for the temperature 
field inside the furnace. One of the major effects taken into account 
in this equation is the distribution of the current density, for which a 
further partial differential equation is obtained by the use of 
Maxwell's equations. Simplifying assumptions are discussed for both 
the derivation and the solution of these equations. Preliminary 
numerical results are presented, which display the effect of the 
magnetic field on the current distribution. 


23680 Efficient use of power in electric arc furnaces. Freeman, 
E.R.; Medley, J.E. (McLellan and Partners, —— Engineers, 
London, England). Electr. Power Appl., IEE J.; 1: No. 1, 17-24(Feb 
1978). 

The maximum transfer of electric energy to the metal in an 
arc furnace depends on the length of arc and the impedance of the 
electrical supply system from the generators to the arc itself. The use 
of directly-reduced sponge iron by continuous feeding results in long 
 encapea of flat-bath operation, when it is particularly important to 

eep a short high-current arc to get the heat into the metal rather 


than to the refractories, which would suffer excessive wear. By 
reference to a 125 ton furnace, a method of assessing the optimum 


operating currents and power factors and the effects of differing 
power-supply systems is illustrated. The importance of a low-imped- 
ance power system is illustrated, and the possibility of being unable 
to use the maximum furnace power without excessive refractory 
wear is noted. The particular problems of connecting arc-furnace 
loads to electrical supply systems are reviewed, and consideration is 
given to the problem of voltage flicker. The use of compensators is 
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discussed with reference to existing installations, in which strong 
supplies from the supply-authority system are not economically 
available. The furnace operating characteristics, which indicate the 
optimum points of working, have to be checked on commissioning, 
and the test procedures are outlined. The optimum points for each 
type of charge and steel can be assessed only during their actual 
production. The importance of proper recording of relevant data is 
stressed, and reference is made to the use of computers and automat- 
ic power-input controllers. 


23681 Hot water supply using gas: Economic, modern and safe. 
Muenzenmeier, K. Haus Tech; 9: No. 1, 25-28(Jan 1978). (In 
German). 

The first part of this article is contained in Haustechnik (1977) 
issue 12, p. 17-24. In the present second part the plant efficiency for 
various hot water preparation equipment is given and discussed in 
relation to the type of fuel used. Subsequently, the cost of hot water 
heating is calculated according to the plant and operating cost using 
examples. A diagram is given for reading the annual production cost 
with various energy sources (heating oil, gas, coke and electricity). 
After some general remarks on measures for energy saving the 
economy of solar energy plant for hot water heating is discussed. 
Finally, there are some statements on corrosion protection in pipe- 
lines with particular reference to choice of materials. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 23651, 23698 


23682 (CONS—5088-1) Slag waste heat recovery and utilization 
in the elemental phosphorus industry. Final report, October 28, 1977— 
April 30, 1978. Ctvrtnicek, T.E.; McCormick, R.J.; Serth, R.W.; 
Wojtowicz, A.; Zanders, D.L. (Monsanto Research Corp., Dayton, 
OH (USA). Dayton Lab.). 15 May 1978. Contract EM-77-C-01-5088. 
256p. Dep. NTIS, PC A12/MF AOl1. 

Approximately 80 x 10'* Btu/y of thermal energy are con- 
tained in molten slags produced by the elemental phosphorus indus- 
try, the iron and steel industry, the copper industry, and wet-bottom 
coal-fired boilers. This study evaluates the technical, economic, and 
environmental feasibility of recovering this wasted energy; the 
impact of slag waste-heat recovery on the industries in question; and 
the steps necessary to commercialize applicable heat recovery tech- 
nology. The study considered two approaches to recovering thermal 
energy from phosphorus slag: the float chamber and the contact 
tower. Based on these approaches, nine energy recovery options for 
converting the energy in slag into other usable forms of energy were 
conceptualized and economically evaluated. All nine options are 
considered tecnically feasible and environmentally sound. The eco- 
nomics of the nine options are based on 33.9 kg/s (269,000 Ib/h) of 
slag throughput and vary with both the energy from produced and 
the realizable total credits for different energy forms. Slag by- 
product credit is generally needed to make heat recovery economi- 
cally attractive. Slag waste-heat recovery offers considerable poten- 
tial for energy savings in the elemental phosphorus, iron and steel, 
and copper industries. Additional studies are recommended to deter- 
mine if sufficient by-product credits can be obtained to justify this 
technology economically. 


23683 (SIB-R—81-1978) Project for the utilization of waste heat 
in Perstorp, Sweden. Baeckstroem, B.; Westberg, U.; Jansson, L.; 
Samuelsson, T. (Statens Inst. foer Byggnadsforskning, Stockholm 
(Sweden)). 1978. 55p. (In Swedish). Dep. NTIS (US Sales Only), PC 
A04/MF AOl. 

The technological as well as the economical possibilities of 
using waste heat from the factories at Perstorp for the heating of 
buildings are discussed. As a result of this work a more detailed 
investigation is recommended. 


23684 (TID—28705) Oven curing: energy conservation and emis- 
sion control in coil coating. Technical briefing report: technology 
transfer. (Centec Consultants, Inc., Fort Lauderdale, FL (USA)). 
Aug 1978. Contract W-31-109-ENG-38. 35p. Dep. NTIS, PC E02/ 
MF E02. 

Paint coating is a key manufacturing step between the pro- 
duction of sheet metal and the manufacture of consumer products. 
Natural gas is used in 95% of the nation’s paint-curing processes, 
with total annual energy use for curing estimated at approximatley 
196 trillion Btu in 1976. As environmental regulations are enforced 
and more energy is required to reduce emission of solvents from 
curing processes, total usage could increase to 232 trillion Btu. Zone 
incinerators which can reduce the energy required in the sheet metal 
coil coating process are described and evaluated. The zone inciner- 
ators, which can be retrofitted to existing curing ovens, recover a 
significant amount of the energy previously lost in oven exhaust 
gases and reduce the energy penalty associated with environmental 
control systems. Data are presented on the operation, performance, 
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economics, environmental effects and uses of this heat recovery 
equipment. (LCL) 


23685 Once-through tempering furnace for constructional steel 
mats with heat recovery from the material used and from the waste 
gas. Koenn, E. (to Deutsches Patentamt). German(FRG) Patent 
2,605,972/B/. 16 Mar 1978. 5p. (In German). 

The invention concerns a once-through tempering furnace for 
constructional steel mat stacks with heat recovery from the material 
used and from the waste gases. With processes previously used the 
material used cools outside the furnace, where the heat is wasted. 
About 30 to 50% of the fuel can be saved by the process. The 
process and the construction of the furnace are explained by a design 
example. 


23686 Possibilities and limitations of utilizing the waste heat 
from gas-fired heat generators. Kremer, R. (Froeling G.m.b.H. und 
Co., Leverkusen (Germany, F.R.)). Gas Waerme Int.; 27: No. 5/6, 
293-297(1978). (In German). 

An outline of the experience gained in the use of Recitherm 
high efficiency units is presented. The limitations of this principle are 
shown and further possibilities for using specially designed waste gas 
heat exchangers for large boiler installations are described. Special 
emphasis is placed on questions of circuitry and the prerequisites to 
economic operation. 


23687 Ceramic heat exchanger applications and developments. 
Pietsch, A.; Styhr, K. pp 385-395 of Ceramics for high performance 
applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The potential for using ceramic heat exchangers to recover 
waste heat in selected industrial processes and in the direct combus- 
tion of coal is discussed. Results recently achieved on two experi- 
mental programs which are evaluating silicon carbide tubes in heat 
exchanger applications are also described. 


23688 Decarbonating a gas with a wetted filter. Cheron, J.; 
Catoire, D. (to Institut Francais du Petrole). US Patent 4,063,899. 20 
Dec 1977. Filed date 7 Nov 1974. 6p. 

This device comprises a filtering cartridge of soda-lime capa- 
ble of removing carbon dioxide from a gas flow, this cartridge being 
provided with means substantially compensating for any decrease in 
the water content of the soda-lime. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 21163, 21195, 21247, 21296, 
21878, 21925, 22667, 22669, 22670, 22671, 22672, 24312, 24492, 
24551, 24640, 24641, 24642, 24643, 24644, 24645 


23689 (NTIS/PS—78/0766) Solid waste reclamation and recy- 
cling. Part 6. Tires (a bibliography with abstracts). Report for 1964- 
July 1978, Smith, M.F. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 41p. NTIS PC NO1/MF NO1. 

Methods of processing scrap tires; such as shredding, shear- 
ing, radiation treatment, retreading, hydrogenation, extraction, and 
emulisfying are cited. Incentives for recycling are examined and 
markets for recycled products are discussed. The use of recycled 
tires in highways, embankments, construction materials, and other 
products is covered. (Contains 34 abstracts) 


23690 Process for recovering mineral values from fly ash. Russ, 
J.J.; Russ, J.S.; Heagy, R.T. US Patent 4,130,627. 19 Dec 1978. Filed 
date 20 Jun 1977. 6p. 

A process is disclosed for recovering mineral values from fly 
ash in commercial quantities comprising forming an alkaline aqueous 
fly ash blend, filtering the alkaline aqueous fly ash blend and 
recovering a solids blend therefrom, leaching the solids blend with 
hydrochloric or hydrofluoric acid to form dissolved chloride or 
fluoride salts of iron, aluminum and other metals, electrolyzing the 
dissolved chloride or fluoride salt solution to plate out at least iron, 
and , optionally, one or more other metals, recovering silicon 
dioxide as a precipitate from the leaching solution, and recovering 
the leaching solution free of silicon dioxide. Neutralizing the leach- 
ing solution in a certain pH range permits precipitation and recovery 
of aluminum hydroxide as a solid. The hydroxide may then be 
converted to alum or alumina by conventional methods. 


23691 Reactor effluent quench system. Tsao, U. (to Lummus 
Co.). US Patent 4,129,604. 12 Dec 1978. Filed date 14 May 1976. 
12p. 

Process is disclosed for recovering hydrogen chloride from 
an aqueous hydrogen chloride off-gas from an oxychlorination reac- 
tion wherein hydrogen chloride is separated from the off-gas as an 
aqueous solution of hydrogen chloride and employed as feed to an 
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oxychlorination reaction. The process is particularly applicable to 
the production of vinyl chloride. 


23692 Process for recovery of waste H2SO, and HCl. Watanabe, 
M.; Nishimura, S. (to Solex Research Corp. of Japan). US Patent 
4,113,588. 12 Sep 1978. Priority date 9 Mar 1976, Japan. 16p. 

This invention relates to a process for recovery of waste 
H2SO, and HCl which are used for pickling metallic materials and 
articles and contain large quantities of Fe e ions. Furthermore, it offers 
a process for the recovery of H2SO, and HCl from waste H2SO, 
which contains large amounts of Fe ions after removal of Ti ions by 
a hydrolysis process in the production of TiO2 and also for the 
recovery of high-purity electrolytic iron or iron hydroxide. 


23693 Process for the utilization of waste materials from electro- 
lytic aluminum reduction systems. Bell, N.; Andersen, J.N.; Lam, 
H.K.H. (to Kaiser Aluminum and Chemical Corp.). US Patent 
4,113,832. 12 Sep 1978. Filed date 28 Nov 1977. 20p. 

A fully integrated process is provided for the recovery of 
valuable components from waste materials generated in electrolytic 
aluminum reduction systems. The waste materials, such as spent pot 
linings, channel and trench cleanings, floor sweepings and spent 
alumina from offgas purifying dry scrubbers, are combined, then 
pyrohydrolyzed at elevated temperature. Fluoridic values, such as 
NaF and HF can be recovered from the offgas generated by pyrohy- 
drolysis, while alumina and NaeO values, or if desired, sodium 
aluminate, is reclaimed from the solid residue of pyrohydrolysis. The 
fluoridic values from the pyrohydrolysis offgas can be used for the 
manufacture of both electrolytes for aluminum reduction cells and 
also for the production of anhydrous HF. The alumina from the 
pyrohydrolysis residue can be reclaimed by a Bayer process-type 
leach with a caustic solution and the recovered high purity alumina 
utilized, for example, as reduction cell feed and/or for scrubbing 
reduction cell offgases. If the solid residue of pyrohydrolysis con- 
tains significant amounts of sodium aluminate, this material can 
either be directly used for dry scrubbing cell offgases, or if desired, 
utilized for production of high purity alumina. 


23694 Process for the removal of sulfur dioxide from exhaust flue 
gases. Hanway, J.E. Jr.; Mumford, R.G. (to Beamer/Wilkinson and 
Associates). US Patent 4,113,840. 12 Sep 1978. Filed date 19 Sep 
1974. 8p. 

Sulfur dioxide is removed from exhaust flue gases continuous- 
ly by contact with adsorbent, activated carbon, in aqueous slurry 
form, preferably in a venturi contactor. The carbon with adsorbed 
sulfur dioxide is partially dewatered and passed to an oxidation zone 
in which the sulfur dioxide is converted to sulfur trioxide and 
absorbed into the aqueous phase to form saleable sulfuric acid. The 
desorbed activated carbon is recycled to the venturi contactor. 


23695 Development of a process for the recovery of electrolytic 
copper and cobalt from Rokana converter slag. Whyte, R.M.; Orjans, 
J.R.; Harris, G.B.; Thomas, J.A. pp 57-68 of Advances in extractive 
metallurgy, 1977. Jones, M.J. (ed.). London, England; Inst. of 
Mining and Metallurgy (1977). 

From Symposium on advances in extractive metallurgy; 
London, UK (18 Apr 1977). 

An integrated metallurgical process for recovery of cobalt 
and copper from Rokana copper smelter converter slag is described. 
The slag is subjected to carbothermic reduction to produce an iron— 
cobalt—copper alloy suitable for hydrometallurgical treatment. The 
components of the alloy are separated hydrometallurgically: iron is 
removed as hematite during an oxidation pressure leach, copper is 
recovered from the leach solution by solvent extraction and 
electrowinning, and cobalt is recovered from the raffinate by crystal- 
lization as cobalt sulphate hexahydrate. The crystals are dissolved in 
recycled electrolyte and purified prior to recovery of cobalt metal 
by conventional electrowinning. The project, which progressed to 
an engineering design stage, is shown to be capable of producing 
high-purity metal at a high recovery with low reagent requirements. 


23696 Investigation of a new technique for the treatment of steel 
plant waste oxides in an extended arc flash reactor. Pickles, C.A.; 
McLean, A.; Alcock, C.B.; Segsworth, R.S. (Univ. of Toronto, 
Ontario, Canada). pp 69-87 of Advances in extractive metallurgy, 
1977. Jones, M.J. (ed.). London, England; Inst. of Mining and 
Metallurgy (1977). 

From Symposium on advances in extractive metallurgy; 
London, UK (18 Apr 1977). 

A new technique is described for the recovery of metals from 
waste oxides by reduction of relatively fine powders (-35 mesh) in a 
25 kW extended arc flash reactor. The equipment and its operating 
parameters are described. The unit has been employed for the 
treatment of blast-furnace—basic oxygen furnace flue dust—mills- 
cale mixtures, electric furnace baghouse dusts (high in zinc), vacuum 
oxygen decarburization (V.O.D.) dusts, millscale and scarfing fines. 
The EAFR process is well suited for the production of hot metal 
from high-grade iron ores, hematite, magnetite, limonite, laterite, 
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low-grade iron ores containing substantial quantities of volatile mate- 
rial and high concentrations of silica, and fly-ashes from coal-fired 
generating stations. Metallic values have been recovered from 
cupola dust and copper smelter slags. The hot metal product from 
the flash reactor cculd be subsequently refined to steel in a relatively 
low-cost converter vessel. An integrated iron- and steelmaking facili- 
ty could be —— profitably at a scale at least an order of 
magnitude smaller than that presently considered necessary for a 
blast-furnace-converter complex. The ae ferroalloys can be 
= in the extended arc flash reactor: ferro-chromium and 
erromanganese lumps from ferroalloy plant fines; ferro-chromium 
from both high- and low-grade chromite ore fines; ferrosilicon from 
fly-ash, which contains relatively low concentrations of iron and is 
rich in silica; and ferro-vanadium from the bottom ash produced in 
oil-fired generating stations. Refractory oxides, incluing zirconia, 
calcia, silica and alumina, have also been fused and spheroidized in 
the plasma furnace. 


23697 Recovery of copper from leach solutions with sulphur 
dioxide. Linkson, P.B.; Nobbs, D.M.; Lake, I.A. (Univ. of Sydney, 
New South Wales, Australia). pp 111-121 of Advances in extractive 
metallurgy, 1977. Jones, M.J. (ed.). London, England; Inst. of 
Mining and Metallurgy (1977). 

From Symposium on advances in extractive metallurgy; 
London, UK (18 Apr 1977). 

The reduction of copper(II) ions from acid leach solutions by 
use of sulfur dioxide was studied. A theoretical and experimental 
program was undertaken to explore the factors that control the 
reduction process from — solutions containing sulfate anions 
only and sulfate and chloride anions. The development of the 
thermodynamic theory in the form of potential—pH diagrams pro- 
vided a concise basis upon which the experimental results were 
interpreted. Standard diagrams were extended to provide high- 
temperature data. Copper metal powder and copper(I) chloride were 
obtained from the reduction of aqueous sulfate and chloride solu- 
tions, respectively. Yields were dependent on pressure, temperature, 
pH, sulfate and/or chloride ion concentration. Under optimum con- 
ditions high yields (up to 90%) were obtained. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


23698 (CONF-781202—32) Recovery of wasted heat with cen- 
tralized and distributed heat pump systems. Calm, J.M. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 8p. 
Dep. NTIS, PC A02/MF AO1. 

1978) From ASME meeting; San Francisco, CA, USA (10 Dec 


Large amounts of heat are wasted in power system, industrial, 
and sewage treatment processes. This heat cannot generally be 
utilized for several reasons including the low temperatures at which 
it is available; the non-coincidence or lack of reliability of its 
availability when needed; its location being distant from locations 
where usable; and contaminants, corrosives, or hazards associated 
with it. Heat pump technology coupled with thermal storage offers 
solutions to many of these impediments. The thermodynamics in- 
volved and the recovery potential of central and distributed heat 
pumps in community energy systems providing heating and air- 
conditioning for buildings are examined. Basic system considerations 
are discussed and several approaches are presented to conserve 
scarce energy resources with such systems. 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 23486 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 23468, 23469, 23471, 23472, 23521 


23699 (ORO—4875-1) Feasibility of a district cooling system 
using natural cold waters. Final report. Phase II: site-specific study 
and preliminary design of a Miami Beach Seawater Cooling District. 
Phase III: preliminary assessment of the U.S. fresh water resource for 
the district cooling of buildings. Hirshman, J.; Kirklin, R.H. (Oak 
Ridge National Lab., TN (USA)). Sep 1977. Contract EY-76-C-05- 
4875. 298p. Dep. NTIS, PC A13/MF A0O1. 

Two independent studies relating to the concept of using 
natural cold waters for the cooling of buildings are reported. Phase 
II is a site-specific follow-on of a preliminary study that examined 
the feasibility of using cold seawater from depth to cool an entire 
district in Miami Beach, Florida, where a large cooling demand on 
the beach is in close proximity to this country’s narrowest continen- 
tal shelf. The flow of the Florida Current (Gulf Stream) produces a 
partial upwelling of cold water along the edge of the shelf. This cold 
seawater can be used to cool buildings along the beach. Phase III is a 


ERA VOL. 4, NO. 9 


ery study that examines the potential of different types of 
reshwater bodies in the United States for use in cooling buildings in 
a similar district concept. The studies performed are described in 
detail. It was concluded from Phase II of these studies that the 
system is technically feasible and can be constructed in the immedi- 
ate future; the system can save roughly 70% of the electricity 
presently used for air conditioning in the study district, or 35% of 
the total electricity used in the district; electricity savings occur 
during peak demand periods and can significantly smooth peaks of 
electrical demand; the system has a five-year (from start of oper- 
ations) pay-off period on investments; a cost savings for the seawater 
system equivalent to 40% of the costs of conventional air condition- 
ing is projected over the life of the system; and the system will have 
a net positive (beneficial) environmental impact. The conclusions for 
Phase III are:the Great Lakes and other large lakes and reservoirs in 
the northern two-thirds of the United States represent an excellent 
source of cold water for direct air conditioning; ground water in the 
northern one-third of the US is suitable for direct air conditioning, 
but might present problems in supply and recharge economics; and 
rivers and streams are essentially useless for direct air conditioning. 
(LCL) 


23700 On the grid connection of an integrated community energy 
system. Holtz, R.E. (Argonne National Lab., IL). Energy Convers.; 
17: No. 1, 41-44(1977). 

The possible modes of operation for a grid connected inte- 
grated community energy system are described. It is seen that this 
operating mode influences both the design and the operating rules of 
the system. Also, it is shown that it is essential to examine the overall 
energy savings to the community, not just the efficiency at which 
the energy system is operating. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 21926, 21927, 24122, 24313, 
24493, 24628, 24646 


23701 (BM-RI—8327) Recovering glass from urban refuse by 
froth flotation. Heginbotham, J.H. (Bureau of Mines, College Park, 
MD (USA). Avondale Metallurgy Research Center). 1978. 24p. 
Bureau of Mines, Washington, DC. 

As part of the total metallurgical system to recover metals 
from secondary resources, the Bureau of Mines conducted froth 
flotation research, using cationic reagents to recover glass from 
urban refuse. Batch flotation tests showed that high-quality cullet 
can be obtained from glass-rich aggregates derived from municipal 
incinerator residues and unburned refuse. This was confirmed by 
pilot plant operations treating 350 pounds of flotation feed per hour. 
Aggregates containing 85 to 90% glass were wet-ground to minus 20 
mesh, deslimed in two stages, and fed to flotation cells. The glass 
was selectively floated using an amine collector, usually in an 
amount under 0.2 pound per ton of solids in the feed. The glass 
concentrates from the rougher cells were cleaned by refloating two 
or three times. Over 90% of the glass in the deslimed feed was 
recovered in the cleaned concentrates. 


23702 (NTIS/PS—78/0761) Solid waste reclamation and recy- 
cling. Part 1. Packaging and containers (a bibliography with abstracts). 
Report for 1964-July 1978. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Aug 1978. 107p. NTIS PC 
NO1/MF NO1. 

The bibliography cites research reports on the following 
aspects of packaging, recycling, and reclamation: Management of 
civilian and military packaging wastes, pollution abatement, econom- 
ics, handling, incinerator residues, and new materials and products 
from waste packaging. Only reports actually specifying packaging 
materials are included. See the other Published Searches of this 
series for studies on recycling of specific materials, such as glass, 
metals, plastics, and paper. Government policies, such as mandatory 
deposit legislation and tax incentives for recycling and waste reduc- 
tion, are discussed. The updated bibliography contains 100 abstracts, 
9 of which are new entries to the previous edition. 


23703 (NTIS/PS—78/0762) Solid waste reclamation and recy- 
cling. Part 2. Plastics (a bibliography with abstracts). Report for 1964- 
July 1978. Smith, M.F. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 122p. NTIS PC NO1/MF N01. 

The recovery of waste plastics including that from packaging, 
tires, and urban refuse are covered. The sorting, decomposition to 
reusable chemicals, and reuse in new products are discussed along 
with the economics, legislation, policies, and planning aspects of 
plastics recycling. The updated bibliography contains 115 abstracts, 
12 of which are new entries to the previous edition. 


23704 (NTIS/PS—78/0763) Solid waste reclamation and recy- 
cling. Part 3. Metals (a bibliography with abstracts). Report for 1964- 
July 1978. Smith, M.F. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 284p. NTIS PC NO1/MF NOI. 
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Reports cited cover the following topics: Metal scrap refining 
and reuse, metal waste separation, the secondary metal industry, 
economic factors in metal recovery, junk car disposal, and metal 
recovery from urban refuse and industrial liquid waste streams. 
Studies on management planning, energy use, Government policies, 
and waste processing are also included. The updated bibliography 
contains 277 abstracts, 46 of which are new entries to the previous 
edition. 


23705 (NTIS/PS—78/0764) Solid waste reclamation and recy- 
cling. Part 4. Glass (a bibliography with abstracts). Report for 1964- 
July 1978. Smith, M.F. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 114p. NTIS PC NO1/MF NO1. 

Research on glass recovery from solid waste is cited. Waste 
glass sorting, handling, transportation, and reprocessing are covered. 
Studies on Government policies including mandatory bottle deposit 
laws and implementing recycling centers are included. The environ- 
mental, industrial, economic, and technical aspects of glass recycling 
are discussed. Examples of reuse in construction materials, fiberglass, 
bottles, and soil stabilization are presented. The updated bibliogra- 
phy contains 107 abstracts, 18 of which are new entries to the 
previous edition. 


23706 (NTIS/PS—78/0765) Solid waste reclamation and recy- 
cling. Part 5. Paper (a bibliography with abstracts). Report for 1964- 
July 1978. Smith, M.F. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1978. 149p. NTIS PC NO1/MF NO1. 

Abstracts are presented on the reclamation and reuse of waste 
paper from municipal refuse, packaging, and newsprint. General 
planning, economics, legislation, and feasibility studies are included. 
Sorting equipment and techniques, reuse in construcion materials, 
papermaking using recycled paper, pyrolysis to chemical com- 
pounds, and biodeterioration are covered. The updated bibliography 
contains 141 abstracts, 21 of which are new entries to the previous 
edition. 


EDUCATION AND PUBLIC RELATIONS 
REFER ALSO TO CITATION(S) 23476, 23477 


23707 (DOE/IR—0038) Activities of the Department of Energy 
in education. Annual status report, FY 1978. (Department of Energy, 
Washington, DC (USA). Office of Education, Business and Labor 
Affairs). Jan 1979. 22p. Dep. NTIS, PC A02/MF AO1. 

The Department of Energy's responsibilities in implementing 
President Carter’s National Energy Plan include identifying the 
appropriate role of educational activities and institutions in that 
work. This study describes educational activities as they existed one 
year after the creation of the Department of Energy. Educational 
activities of educational institutions are included in the study, with 
the deliberate exception of the very substantial research activity 
conducted by universities. This report is intended to assist DOE 
program managers in the utilization of educational process in their 
operations and to provide guidance and informaion to the public 
about the Department's educational activities. For additional histori- 
cal information, please consult DOE, IR-0008. (RWR) 


23708 (LBL—6877, pp 82-83) Conservation education. Blum- 
stein, C.; Rowe, P.; Schipper, L.; Wilms, W.; York, C. 1977. 

In Energy and Environment Division annual report 1977. 

The Conservation Education Program of the Lawrence 
Berkeley Laboratory (LBL) was established in the summer of 1977 
to communicate the results of the research and development pro- 
gram in energy conservation to those who can utilize and apply 
those results. Energy conservation information has been disseminat- 
ed to school teachers, public utility customers, professional groups 
such as architects, engineers, and contractors, and to the general 
public via television-viewing public. Part of this program includes 
evaluating conservation education strategies. All of these aspects are 
briefly reviewed. (LCL) 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


23709 Power plants and future fuels. London, England; Institu- 
tion of Mechanical Engineers (1976). 235p. (CONF-750153—). Me- 
chanical Engineering Publications Ltd., P.O. Box 24, Northgate 
Ave., Bury St. Edmunds, Suffolk, England $38.00. 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The papers presented are compiled. In addition complete 
transcripts are given of comments on the papers and questions 
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directed to the authors and the responses. Abstracts were prepared 
for individual papers. (JSR) 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 21509, 23804, 23808, 23815 


23710 (COO—4191-1) Combustion optimization studies for 
stratified charge and diesel engines. Progress report, October 1, 
1977—September 30, 1978. Steinberger, R.L.; Bracco, F.V. (Prince- 
ton Univ., NJ (USA)). Aug 1978. Contract EC-77-S-02-4191. 9p. 
Dep. NTIS, PC A02/MF AOl1. 

The objectives of the program are to assess the feasibility and 
operating characteristics of the following high compression, spark 
ignition (or self ignition), stratified charge (or diesel) engine configu- 
ration: compression ratio: 16; se chember; direct fuel injection; 
unthrottled operation; 615 cc/cylin der; explored speed range 1000 to 
4000 rpm (expected practical range 600 to 6000 rpm); fuels: ethanol- 
diesel mixtures; spark ignition (stratified charge) or self ignition 
(diesel), to continue the development and the testing of physical and 
numerical aspects of multi-dimensional combustion models in order 
to assess and improve their accuracy and to reduce their computa- 
tion time, and to contribute to the achievement of a more fundamen- 
tal and detailed understanding, characterization, and command of 
the processes wich control efficiency and emissions in internal 
combustion engines. Progress to date includes: engine modifications 
to obtain a transparent-piston, transparent-head configuration have 
been implemented; a gaseous fuel injection system has been designed, 
built, and operated; shadowgraph records of engine combustion have 
been obtained; a LDV system for in-cylinder gas velocity measure- 
ments has been selected; progress has been made toward measuring 
in-cylinder pressure, temperature, and composition for complete 
characterization of the charge; modeling of unsteady gaseous jets has 
yielded results which match asymptotically known steady state 
solutions; comparison with unsteady, two-dimensional bomb flames 
has yielded general scaling procedures for the computation of la- 
minar flames; studies toward modeling of thick sprays have contin- 
ued; DISC and other technical meetings have been attended and the 
results of the program made known to researchers and automotive 
industries; a very promising technique to apply television to un- 
steady events with short characteristic time (< 30 ms) has been 
developed and applied to obtain records of engine flames. 


23711 (PB—281183) Automobile engine control parameters 
study. Volume I: Summary and status of domestic engine control 
practices, Final report, June 1975—February 1977. Roessler, W.U.; 
Covey, R.R.; Muraszew, A. (Aerospace Corp., El Segundo, CA 
(USA)). Feb 1977. Contract F04701-76-C-0077. 287p. NTIS PC 
A13/MF AOl. 

The results of a study to evaluate automobile engine control 
parameters and their effects on vehicle fuel economy and emission 
are givens. Volume I presents detailed technical information on the 
engine control practices used by selected domestic vehicle manufac- 
turers to meet past and current emission standards, and their own 
fuel economy, performance and driveability objectives. Also includ- 
ed is a discussion of the operational characteristics and design 
features of engine control hardware, systems, and techniques, and 
their general implications on fuel economy and emissions. 


23712 (PB—281184) Automobile engine control eat 4 
study. Volume II. Status of foreign engine control 
report June 1975—February 1977. Roessler, W.U.; Covey, RE. 
Muraszew, A. (Aerospace Corp., El Segundo, CA (USA)). Feb 
1977. Contract F04701-76-C-0077. 191p. NTIS PC A09/MF AOI. 
The results of a study to evaluate automobile engine control 
parameters and their effects on vehicle fuel economy and emissions 
are given. Volume II treats selected foreign manufacturers. The 
principal topics reviewed for the twenty-eight engines selected for 
study are engine design modifications, intake system, carburetion, 
ignition system, emission control devices and fuel economy effects. 
Also included is a discussion of the operational characteristics and 
design features of engine control hardware, systems, and techniques, 
and their general implications on fuel economy and emissions. 


23713 (PB—281774) Performance characteristics of automotive 
engines in the United States. Second series - Report No. 1. 1976 
Chevrolet Vega 140 cid (2.3 liters), 2v. Interim report. Chamberlain, 
T.W.; Koehler, D.E.; Stamper, K.R.; Marshall, W.F. (Department of 
Energy, Bartlesville, OK (USA). Bartlesville Energy Research 
Center). Apr 1978. 62p. (BERC/OP—77/47-1). NTIS PC A04/MF 
AOl. 

Experimental data were obtained in dynamometer tests of a 
1976 Chevrolet Vega 2.3-liter, 140-CID engine to determine fuel 
consumption and emissions (hydrocarbon, carbon monoxide, oxides 
of nitrogen) at steady-state engine-operating modes. The objective of 
the program is to obtain engine-performance data for estimating 
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emissions and fuel economy for varied engine service and duty. The 
intent of the work is to provide basic engine characteristic data 
required as input for engineering calculations involving ground 
transportation. 


23714 (PB—281775) Performance characteristics of automotive 
engines in the United States. Second series - Report No. 2. 1976 
Chevrolet 305 cid (5.0 liters), 2v. Interim report August 1977. Cham- 
berlain, T.W.; Koehler, D.E.; Stamper, K.R.; Marshall, W.F. (Ala- 
bama Univ., University (USA). Dept. of Biology). Apr 1978. 60p. 
(BERC/OP—77/47-2). NTIS PC A04/MF AO1. 

Experimental data were obtained in dynamometer tests of a 
1976 Chevrolet 305-CID V-8 engine to determine fuel consumption 
and emissions (hydrocarbon, carbon monoxide, oxides of nitrogen) at 
steady-state engine-operating modes. The objective of the program is 
to obtain ~uiibediiamene data for estimating emissions and fuel 
economy for varied engine service and duty. The intent of the work 
is to provide basic engine characteristic data required as input for 
engineering calculations involving ground transportation. 


23715 (PB—281776) Performance characteristics of automotive 
engines in the United States. Second series - Report No. 3. 1977 
Chrysler 225 cid (3.7 liters), 2v. Interim report August 1977. Cham- 
berlain, T.W.; Koehler, D.E.; Stamper, K.R.; Marshall, W.F. (De- 
rtment of Energy, Bartlesville, OK (USA). Bartlesville Energy 
esearch Center). Apr 1978. 62p. (BERC/OP—77/48). NTIS PC 
A04/MF AOl. 
Experimental data were obtained in dynamometer tests of a 
1977 Chrysler 225-CID engine to determine fuel consumption and 
emissions (hydrocarbon, carbon monoxide, oxides of nitrogen) at 
steady-state seree-epeting modes. The objective of the program is 
to obtain engine-performance data for estimating emissions and fuel 
economy for varied engine service and duty. The intent of the work 
is to provide basic engine characteristic data required as input for 
engineering calculations involving ground transportation. 


23716 Effects of future engine variables on octane requirements. 
Baker, R.E. (Ford Motor Co., Dearborn, MI). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 958-973(Aug 1978). (CONF- 
780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The spark-ignited IC engine will continue to be the most 
widely used automotive powerplant through the 1980's. Changes in 
octane requirements from current vehicles depend, in part, oe 
revisions necessary to comply with regulations on emissions and fuel 
economy. Octane, emissions, and fuel economy, for a specific engine 
design concept, are related by engine size and drivetrain selection 
and by calibration flexibility. Octane requirements could decrease if 
engine calibrations must be significantly compromised for emissions. 
Electronic engine control systems greatly expand calibration flexibil- 
ity. Calibrations can be modified locally to solve specific problems 
without influencing operation elsewhere. Feedback control systems 
have added a new dimension to engine calibration. A knock sensor 
with spark timing control would allow every vehicle to be calibrated 
for BL knock on tank fuel, regardless of fuel octane, up to MBT 
timing. Octane requirements and ORI are being considered in future 
engine design concepts. The use of aluminum cylinder heads, re- 
duced coolant temperature or lean burn provides little advantage in 
ORI. Differences in absolute octane requirements can be accomodat- 
ed with minor calibration changes. 


23717 Device for preheating the suction mixture of a combustion 
engine with carburetor by means of its waste gases. Bachschmid, R.; 
Gross, G.; Strobel, W. (to Daimler-Benz A.G. ). German(FRG) 
Patent 2,656,448/A/. 15 Jun 1978. 10p. (In German). 

A device is described which acts to preheat the fuel-air 
mixture of a combustion engine. For previous plants, part of the 
waste gas is bled off and then flows around the suction system. In 
this process, the separated gas flow is controlled by a shut-off valve, 
which was arranged at a favorable position on the exhaust pipe with 
regard to flow, and therefore was exposed to high temperature 
stresses. According to the invention, a process is proposed where the 
separated exhaust gas flow is removed by a gas injection pump 
provided in the exhaust pipe system. Therefore, the shut-off valve 
can be mounted elsewhere, where it is not exposed to high thermal 
stresses. 


23718 Combustion engine with waste gas feedback. Gaede, G. (to 
Porsche (F.) A.G., ). German(FRG) Patent 2,655,991/A/. 15 Jun 
1978. 6p. (In German). 

The invention refers to a combustion engine with waste gas 
feedback. With previous types of engines of this type, the maximum 
amount of gas fed back is limited. It is the purpose of this invention 
to increase the quantity of gas fed back by the simplest means. This 
occurs by having a throttle valve working as a second control 
member in the suction line, which can be actuated together with the 
first throttle valve from the accelerator pedal. The waste gas feed- 
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back line —_ into the suction line between the two throttle valves. 
Because of the higher subpressure which can exist in the space 
between the two throttle valves, a large pressure drop can be used 
between the suction line and the exhaust line by which the fed back 
quantity of waste gas can be increased. 


23719 Complex effect of an additional carburetor mixer on the 
performance and polluting exhaust of the internal combustion engines. 
Stoica, N.; Bosnigeanu, S. (Inst Natl de Mot Therm, Bucharest, 
Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: No. 1, 175- 
179(1978). (In French). 

The additional mixing device decreases the maximum engine 
output and provides for lower fuel consumption and exhaust. 


23720 Automotive engines for the 1980s. Richardson, R.W. 
— Corp., Southfield, MI). pp 47-58 of Power plants and future 
uels. London, England; Institution of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

“—~ social requirements and new technological devel- 
opments will lead to major changes in automotive power plants. 
Projections are made through the 1980's of the market penetration of 
Wankel, Stirling, turbine, stratified charge and diesel engines for 
passenger car, heavy duty and small engine applications. These 
engines are compared on the basis of ten major selection parameters. 
Major factors affecting the rate of commercialization of new engines 
are reviewed including social, political and economic forces of 
change and historical perspective. Major inputs came from more 
than 60 worldwide in depth interviews. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 23803 


23721 (LA-UR—78-3223) Toward a comprehensive model for 
combustion in a direct injection stratified charge engine. Butler, T.D.; 
Cloutman, L.D.; Dukowicz, J.K.; Ramshaw, J.D.; Krieger, R.B. 
(Los Alamos Scientific Lab., NM (USA); General Motors Corp., 
Warren, MI (USA)). 1978. Contract W-7405-ENG-36. 53p. (CONF- 
7811102—1). Dep. NTIS, PC A04/MF AO1. 

From International symposium on combustion modeling in 
reciprocating engines; Warren, MI, USA (6 Nov 1978). 

In an attempt to gain understanding of and insight into the 
complex coupled processes that occur in a stratified charge engine, 
computational models that simulate the single-cylinder dynamics of 
an engine cycle are being developed. Among the important physical 
effects that need to be represented are fluid dynamics at low Mach 
number, two-phase flow (spray injection of fuel droplets), turbu- 
lence, the ignition process, chemistry (turbulent flame propagation, 
pollutant faraustions wall heat transfer and the associated phenom- 
enon of wall quenching, and moving boundary surfaces (valves and 
piston). Although emphasis is = placed on the DISC engine, 
most of these effects are also of importance in other spark-ignition or 
diesel engines. The associated models are, therefore, quite generally 
applicable. 


23722 (UCRL—81155) Fuel motion and pollutant formation in 

stratified charge combustion. Westbrook, C.K. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). Oct 1978. Contract 

—a— 45p. (CONF-790216—2). Dep. NTIS, PC A03/ 
AOl. 

From 1979 SAE Congress and Exposition Engine Modeling 
Session; Detroit, MI, USA (26 Feb 1979). 

The <r of charge stratification is examined, using a 
numerical model for fluid mechanics and chemical kinetics. Initially 
homogeneous and stratified charge cases are discussed and com- 
pared, and simplified global rate expressions for the chemical reac- 
tions are compared with a detailed reaction mechanism. Results 
computed for the stratified models indicate that the fuel can be 
completely burned before it reaches the walls of the combustion 
chamber, effectively eliminating wall quenching as a source of 
unburned hydrocarbon emissions. However, volume flame quench- 
ing appears to result in unacceptably large amounts of unburned fuel 
in the stratified models. 


23723 Fuel saving apparatus and spark plug therefor. Fuller, 
H.L. Jr. US Patent 4,124,012. 7 Nov 1978. Filed date 26 Apr 1977. 
6p. 


The invention discloses a fuel saving apparatus for an internal 
combustion engine having a plurality of cylinders each having a 
spark plug therein. The apparatus comprises a valve means for 
— fuel flow to predetermined cylinders and means for venting 


each of these cylinders to atmosphere through the spark plugs 
therein. The venting means comprises a spark ~ oA having a hollow 
shell releasably engaged in the cylinder and including a casing 
therein which is slidably movable relative to the shell. An air 
discharge passageway is provided between the casing and the shell, 
and a valve on the casing closes the inner end of the shell. Suitable 
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actuating means are provided for moving the casing to an operative 
position where the valve opens the inner end of the shell thus 
venting the cylinder through the air discharge passageway and an 
outlet port in the shell communicating with atmosphere. Control 
means are provided for cutting the predetermined cylinders out of 
firing operation when less than full load conditions are imposed on 
the engine by operating the venting and valve means. 


23724 Method and apparatus for operating an internal-combus- 
tion engine. Frie, W.; Henkel, H.J.; Hini, P.; Koch, C.; Szabo De 
Bucs, E. (to Siemens A.G.). US Patent 4,121,542. 24 Oct 1978. 
Priority date 7 Feb 1973, German, Federal Republic of (F.R. Ger- 
many). 22p. 

According to the invention, the fuel is supplied to the re- 
formed-gas generator in an amount at least approximately propor- 
tional to the instantaneous demand of the internal-combustion engine 
and is mixed there, in atomized or evaporated form, with so much air 
and/or fedback exhaust gas drawn in through the reformed-gas 
generator that for the air component of the mixture, the air number 
for the reaction of the fuel in the converter is at least 00.5 but not 
more than 0.5; and the exhaust gas component does not fall below 
the exhaust gas quantity equivalent to the air number 0.05 and does 
not exceed the exhaust gas quantity equivalent to the air number 0.5. 
The fuel gas mixture produced in this manner, prior to being fed to 
the combustion chambers of the internal-combustion engine, is mixed 
with enough additional air sucked in by the internal-combustion 
engine such that the air number for the combustion in these combus- 
tion chambers is at least equal to 1. 


23725 Internal-combustion engine. May, M.G. US Patent 
4,121,544. 24 Oct 1978. Priority date 24 Jan 1975, Italy. 14p. 

A spark plug ignited internal-combustion engine is disclosed 
in which each cylinder is provided with a turbulence chamber in 
which the exhaust valve is located. The cylinder head and the top of 
the piston cooperate during the compression stroke to define a guide 
channel through which combustible gases are introduced in off 
center manner to the turbulence chamber where a substantially 
single vortex flow is created. The spark plug is preferably located so 
that the sparking electrodes are in the turbulence chamber or nearby 
in the guide channel and are in close proximity to the top of the 
piston at TDC. In one embodiment, the inlet valve is located in a 
depression of the cylinder head so configured that, during the initial 
valve opening, the inflowing gases are constrained to flow toward 
the center of the combustion chamber, thereby preventing contact 
with the cylinder walls. 


23726 Compound internal-combustion hot-gas engines. Querry, 
M.R.; Reinschmidt, W.G. (to Automotive Propulsion Labs., Ltd.). 
US Patent 4,121,423. 24 Oct 1978. Filed date 31 May 1977. 74p. 

The present invention is a compound internal-combustion 
hot-gas engine comprising a housing wherein there are internal- 
combustion means and hot-gas means which are coupled mechani- 
cally by a single crankshaft, coupled thermally by a thermal energy 
recuperator transfer unit, and also coupled thermally by a circulating 
liquid cooling system. The compound engine has a plurality of 
cylinders and reciprocating pistons. The cylinders are grouped in 
either a linear, vee, or flat planar geometrical distribution. Preferred 
embodiments include a compound engine possessing three cylinders 
and progress continuously to engines possessing an arbitrarily large 
number of cylinders. The compound engine is particularly useful as a 
prime mover for automobiles, trucks, buses, locomotives, maritime 
vessels, farm implements, and stationary power sources, but is not 
limited to such uses. 


23727 Precombustion ionization device. Hicks, J.B. Jr.; Hicks, 
D.J. US Patent 4,121,543. 24 Oct 1978. Filed date 12 Jan 1976. 12p. 

Precombustion ionization devices are disclosed for treating 
the vaporizable liquid fuel in internal combustion engines, including 
at least one foraminous member prepared from a catalytic metal 
having an oxide coating on the surface thereof. The foraminous 
member, or screen, is spaced from the carburetor and the engine 
intake of the internal combustion engine by means of a supporting 
gasket. The disclosed | cere ee ionization devices may also be 
attached to a source of relatively high voltage, resulting in increased 
ionization of the vaporizable liquid fuel thereby, and preventing 
electropolishing of the metal oxide coating. 


23728 Performance, emissions, and fuel consumption of the 
White L-163-S stratified-charge engine using various fuels. Bechtold, 
R.L. Warrendale, PA; Society of Automotive Engineers, Inc. (1978). 
14p. (CONF-780683—2). 

From Passenger car meeting; Troy, MI, USA (5 Jun 1978). 

The performance, exhaust emissions, and fuel consumption of 
a White Engines, Inc. L-163-S engine were determined using a 
gasoline and a diesel fuel. Values of fuel economy and exhaust 
emissions were predicted for Environmental Protection Agency hot- 
start urban and highway driving cycles simulated from steady-state 
results. The emissions calculated for the simulated cycles were found 
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to be similar in magnitude to the calculated before-catalyst emissions 
of an equally-powerful spark-ignition engine. The diesel fuel pro- 
duced higher mass emission rates of unburned hydrocarbons and 
carbon monoxide but lower oxides of nitrogen than the gasoline 
which was used. Fuel consumption and exhaust mass emission rates 
are presented across the speed and load operating range of the 
engine. 


23729 Texaco controlled-combustion system: a stratified charge 
engine concept review and current status. Tierney, W.T.; Mitchell, E.; 
Alperstein, M. (Texaco Inc., Beacon, NY). pp 1-13 of Power plants 
and future fuels. London, England; institutton of Mechanical Engi- 
neers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The Texaco Controlled-Combustion System, a stratified 
charge engine concept, utilizes a coordinated arrangement of fuel 
injection, positive ignition and air swirl within the combustion 
chamber to yield patch burning of a combustible mixture. The 
resulting ability to burn unthrottled, overall lean fuel-air mixtures 
produces engines having excellent fuel economy with inherently low 
emissions of exhaust pollutants. Equally important, the unique co- 
ordinated arrangement prevents combustion knock without regard 
to fuel octane or cetane rating and permits the use of high compres- 
sion ratios and/or inlet pressure charging. The basis of the concept, 
the general operating characteristics associated with the system, and 
the development background over a period of many years are 
reviewed. The results of recent work on vehicle-installed TCCS 
engines, both in naturally aspirated and turbocharged configurations, 
are discussed. 


23730 Research and development of Honda CVCC engine. Yagi, 
S.; Date, T.; Ukawa, H.; Fujii, I. (Honda R and D Co., Ltd., Wako- 
shi, Japan). pp 59-67 of Power plants and future fuels. London, 
England; Institution of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

As a result of our research into a lean approach method of 
controlling engine exhaust emissions, stratified charge combustion 
was achieved by adding an auxiliary combustion chamber to the 
combustion chamber found in conventional engines, and controlling 
the quality and quantity of the mixture supplied to both the main and 
auxiliary combustion chambers. The engine built with this construc- 
tion and combustion process was named as CVCC engine, and with 
this engine the standards applicable to the 1977 model year set by 
U.S. Clean Air Act and the 1975 Japanese emission standards can be 
met with virtually no loss in fuel economy or driveability. This 
paper deals with the fuel consumption and emissions of the CVCC 
engine. An explanation is given of a model of the mixture formation 
inside the main and auxiliary combustion chambers in which the 
geometrical and operation factors are taken into consideration and, 
using the model, the emission and the combustion gas temperature 
characteristics are analyzed and explained as those two factors are 
actually varied. And finally, the emissions from CVCC vehicles are 
shown for both the LA-4 mode and the Japanese 10 mode tests. 


DIESEL 


23731 (DOE/CS—0052) Diesel Organic Rankine Sg Bee Com- 
pound Engine (Bottoming Cycle) Program. Program 

ment of Energy, Washington, DC (USA). Div. of ransporation 
Energy Conservation). Nov 1978. Contract EY-76-C-02-2832. 41p 
Dep. NTIS, PC A03/MF AOl. 

A program plan is presented for implementation of a Single 
Vehicle Test during fiscal year 1979 in which the Diesel Organic 
Rankine Cycle Compound Engine installed in a long-haul wack or will 
be tested and evaluated as a precursor to future minifleet demonstra- 
tion, the ultimate aim of which is the improvement of fuel economy 
in this class of truck. The Single Vehicle Test consists of two major 
intertwined phases; the first consists of instrumentation and controls 
checkout followed by chassis dynamometer tests of the systems and 
road checkout tests. This is then followed by a series of tests 
conducted by Mack Trucks at their facility during which all perti- 
nent characteristics of the system will be ascertained. 


23732 (PB—281777) Performance characteristics of automotive 
engines in the United States. First series - Report No. 12, 1975 
Perkins diesel 247 cid (4.0 liters), f. i. Interim report June 1977, 
Marshall, W.F.; Stamper, K.R. (Department of Energy, Oak Ridge, 
TN (USA). Oak Ridge Operations Office). Apr 1978. 36p. (BERC/ 
OP—77/28). NTIS PC A03/MF AOI. 

Experimental data were obtained in dynamometer tests of a 
1975 Perkins 247-CID diesel engine to determine fuel consumption 
and emissions (hydrocarbon, carbon monoxide, oxides of nitrogen) at 
steady-state engine- — modes. The objective of the program is 
to obtain engine-performance data for estimating emissions and fuel 
economy for varied engine service and duty. The intent of the work 
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is to provide basic engine characteristic data required as input for 
engineering calculations involving ground transportation. 


23733 (SAND—78-8721) Laser velocimeter measurements in a 
constant volume internal combustion engine simulator. Dyer, T.M.; 
Witze, P.O. (Sandia Labs., Livermore, CA (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 9p. (CONF-780733—3). Dep. NTIS, PC 
A02/MF AOl1. 

From 3. workshop on laser velocimetry; West Lafayette, IN, 
USA (11 Jul 1978). 

Computer modeling of the combustion process inside an 
operating internal combustion engine is envisioned to be a valuable 
tool in the automotive design process. Detailed understanding of 
phenomena occurring in the combustion chamber will allow ad- 
vanced engine concepts to be explored in search of higher efficiency, 
lower emissions, and greater fuel flexibility. Such models are cur- 
rently being developed; however, to be viable tools they must be 
validated with experimental data taken from a variety of well- 
characterized, realistic experiments. One such experiment is a single- 
shot, constant volume combustor, designed to closely simulate the 
combustion processes occurring near top-dead-center in a conven- 
tional automobile engine. Because of its simplicity of concept and 
operation it is readily amenable to implementation of optical diag- 
nostic methods, although the single-event aspect of the device does 
make the statistical measurement of turbulence time consuming. The 
velocity measurements reported here in the combustion bomb form 
an integral part of any complete data set aimed at computer model- 
ing validation. Such measurements help to relate combustion bomb 
tests to the actual engine combustion process that is being simulated, 
and, when coupled with pressure and temperature distributions, 
provide the necessary initial conditions for time-dependent calcula- 
tions. 


23734 (TID—8735) Diesel cars in the United States. Final 
report. Goen, R.L.; Ivory, M.E. (SRI International, Menlo Park, CA 
(USA)). Aug 1978. Contract EY-76-C-03-0115-103. 84p. Dep. NTIS, 
PC A05/MF AO1. 

The purpose of the study was to develop a better understand- 
ing of the causes of the recent increased interest in diesel cars, 
thereby providing insight into the related behavior of institutions and 
individuals. This knowledge may improve the formulation of federal 
policies for diesel, electric, and other more energy-efficient car 
systems. The study describes developments in the diesel car field 
over the past few years, and discusses the present status of diesel 
cars. Historical data were assembled on diesel car sales and on 
parameters that might have affected the sales. SRI obtained the 
information by contacting the automobile companies and from a 
review of the automotive literature. 


23735 Piston for internal combustion engines. Elsbett, L.; Els- 
bett, G. US Patent 4,129,108. 12 Dec 1978. Priority date 30 Sep ‘1975, 
German, Federal Republic of (F.R. Germany). 8p. 

The invention discloses a piston for internal combustion en- 
gines, especially diesel engines, which is equipped with a mantle 
connecting the piston head with the piston foot and which by means 
of this foot is pivotally connected to a gudgeon pin bearing of a 
connecting rod. Within the region of the gudgeon pin bearing there 
is provided at least one guiding surface for a coolant and/or lubri- 
cant sprayed from a crankcase chamber of the internal combustion 
engine against the piston. The coolant and/or lubricant are directed 
relative to the gudgeon pin bearing in such a way that the coolant 
and/or the lubricant carry out a flow around the gudgeon pin 
bearing while simultaneously flowing against the foot of the piston 
as well as against the gudgeon pin bearing. 


23736 Performance of ceramics in the diesel engine. Godfrey, 
D.J. (Admiralty Materials Lab., Poole, England). pp 877-892 of 
Ceramics for high performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Potential benefits accrued from ceramic applications to the 
diesel engine are briefly reviewed. Experiments with ceramic pistons 
in moderately and highly rated engines as well as experiences with 
ceramic combustion chamber inserts are described. Based on these 
investigations the benefits in terms of efficiency appear to be modest. 
However prospects of improved component thermal resistance, re- 
duction of cooling system size, costs, noise, emissions and warm-up 
time appear to be very attractive. Rig Tests of a ceramic turbo- 
charger rotor appear very encouraging and promise significant per- 
formance improvements. 


23737 Cycles and performance studies for advanced diesel en- 

gines. Kamo, R. pp 907-922 of Ceramics for high performance 

Wh MAD II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
1, MA; Brook Hill Publishing Co. (1978). 
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m 5. army materials technology conference; Newport, RI, 
USA Pi Mar 1977). 

For almost a century, the diesel engine has responded to the 
need for improved performance and fuel economy. It is time again to 
reassess the diesel engine for further improvement in fuel economy 
and other conservation measures. The improved performance of the 
advanced diesel engines via turbocompound diesel, adiabatic diesel, 
minimum friction engine, and finally the addition of a bottoming 
cycle is discussed. New materials and associated technologies have 
opened a new dimension in engine technology which could greatly 
increase our nation’s conservation efforts. Conventional engine tech- 
nology must give way to new materials, including synthetic lubri- 
cants, operating at considerably higher temperatures. It appears that 
thermal efficiencies approaching the thermodynamic air standard 
cycle could be possible. The eventual stage of development will be 
dictated by the advantages and the degree of compromise required 
to meet the needs of the future. 


TURBINE 
REFER ALSO TO CITATION(S) 22624 


23738 (DOE/NASA/1011—78/29) Cold-air performance of free 
power turbine designed for 112-kilowatt automotive gas-turbine engine. 
III. Effect of stator-vane end clearances on performance. Kofskey, 
M.G.; McLallin, K.L. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Dec 1978. 
Contract EC-77-A-1011. 39p. (NASA-TM—78956). Dep. NTIS, PC 
A03/MF AO1. 

An experimental investigation of a free power turbine de- 
signed for a 112-kW, automotive, gas-turbine engine was made to 
determine the penalty in performance due to the stator-vane end 
clearances. Tests were made over a range of mean section stator- 
vane angles from 26° to 50° with the vane end clearances filled. 
These results are compared with test results of the same turbine with 
vane end clearances open. At design equivalent values of rotative 
speed and pressure ratio and at a vane angle of 35° the mass flow 
with the vane end clearances filled was about 8% lower than mass 
flow with vane end clearances open. This decrease in mass flow was 
mitigated by increasing the vane angle. This was as expected since 
vane loading and reaction decrease with increasing vane angle. With 
the vane end clearances filled, there was about a 66% reduction in 
mass flow when the vane angle was decreased from 40° to 26° For 
the same decrease in vane angle the stator throat area decreased by 
about 50%. This result indicates that the rotor losses were increasing 
with decreasing vane angle. At design equivalent values of speed and 
pressure ratio, there was a penalty of about 4 points in total efficien- 
cy due to the vane end clearances of 1.1 and 1.9% of the vane height 
for the hub and tip sections, respectively. This penalty remained 
about constant over the range of vane angles investigated. Signifi- 
cant increases in total efficiency were obtained for both stator-vane 
end configurations as the vane angle was increased from 26°. A peak 
total efficiency of about 0.91 was obtained at the vane angle of 45° 
with the vane end clearances filled. Results of static-pressure mea- 
surements and rotor-exit surveys showed that the rotor reaction was 
positive from hub to shroud for the vane angle of 45°. Although high 
negative rotor incidence angles were obtained, the high positive 
rotor reactions would be expected to minimize the effects of in- 
creased losses due to incidence. 


23739 Vehicular single shaft gas turbine engine power system. 
Poore, B.B. (to Deere and Co.). US Patent 4,109,772. 29 Aug 1978. 
Filed date 17 Oct 1975. 20p 

A vehicular gas turbine engine power system includes an 
engine, an automatic clutch, a service clutch and an infinitely 
variable transmission coupled successively along a power train. A 
vehicle control system controls engine speed, transmission ratio, and 
automatic clutch engagement in response to operator selected 
ground speed and engine speed commands as well as other vehicle 
conditions. The vehicle control system operates in a manual mode to 
maintain engine speed as commanded by an operator or in an 
automatic mode to maintain an engine speed which will minimize 
fuel consumption. The transmission ratio is controlled for fixed rate 
vehicle acceleration toward a commanded speed if sufficient power 
is available. Otherwise ground speed is cut back to match required 
power with available power. However, ground speed cutback is 
limited as a safety feature and disengagement of the automatic clutch 
prevents engine stall when the engine becomes overloaded. 


23740 Simple mathematical model for simulating nonlinear jet 
engine thrust response. Schaenzer, G.; Krauspe, P. (Tech Univ, 
Braunschwig, Ger). Z. Flugwiss. Weltraumforsch.; 2: No. 3, 195- 
198(1978). (In German). 

A model for the performance of jet engines is introduced 
which allows to simulate measured thrust-to-time curves in steady- 
state operation as well as in acceleration/deceleration region. Due to 
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its simplicity along with its high fidelity it is very well suited for the 
representation of jet engines in digital simulation programs. 


23741 Use of statistics in ceramic design and evaluation. Jeryan, 
R.A. (Ford Motor Co., Dearborn, MI). pp 37-51 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A program is described which reviews the statistical tools 
available to estimate the short-term strength and reliability require- 
ments for ceramic components. Established techniques based on the 
Weibull distribution have been compared, corrected, and expanded 
as needed. Representative data have been analyzed to predict the life 
distributions and hazard rates of ceramic nose cones and rotors and 
to determine the predominant mode of failure. 


23742 Development iteration process. Havstad, P.H.; Fisher, 
E.A. (Ford Motor Co., Dearborn, MI). pp 53-76 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The coordinated effort that was used to evaluate SisN and 
SiC components as structural materials in an experimental, high 
temperature gas turbine is described. This involved carrying each 
component through the following key areas: (a) design and analysis, 
(b) selection of materials processing and fabrication procedure, and 
(c) evaluation and testing. These processes were then repeated as 
needed to benefit from the experience obtained. From two to four 
such iterations were used to prepare and test each of the major 
ceramic components which included turbine rotors, a combustor, a 
turbine inlet nose cone, first and second stage stators, and turbine 
rotor tip shrouds. Each of these various iterations is briefly de- 
scribed. 


23743 Aerodynamic design considerations for ceramic axial tur- 
bines. Grant, J.W.; Davis, D.A. (Ford Motor Co., Dearborn, MI). pp 
77-94 of Ceramics for high performance applications. II. Burke, J.J.; 
Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A method is described to minimize root stresses in ceramic 
turbine blades by designing for non-twisted, helically and centroidal- 
ly stacked blade sections. While this results in a calculated efficiency 
penalty of about one percentage point, the blades are free of tor- 
sional shear and bending stresses thereby resulting in a pure tensile 
stress due to centrifugal loading. An analysis is also presented of the 
trade-off between reliability and efficiency and the advantage for a 
three-stage axial turbine versus a two-stage axial turbine. 


23744 Predicting time-dependent reliability of ceramic rotors. 
Paluszny, A.; Nicholls, P.F. (Ford Motor Co., Dearborn, MI). pp 95- 
112 of Ceramics for high performance applications. II. Burke, J.J.; 
Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

In the presence of subcritical crack growth, the reliability of a 
ceramic rotor deteriorates with time. The relationships of reliability, 
stress distribution and time to failure are developed using static 
fatigue parameters. Life of a rotor designed for fast structure failure 
mode is predicted for the maximum loading condition and a design 
iteration performed resulting in an increased time-dependent reliabil- 
ity, i.e. an improved rotor life. 


23745 Study of the processing and bond strength of hot pressed 
SisNs. Uy, J.C.; Williams, R.M.; Goodyear, M.U. (Ford Motor Co., 
Dearborn, MI). pp 131-149 of Ceramics for high performance appli- 
cations. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, 
MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A parametric study involving SisNs powder quality, hot 
pressing additive content, and powder milling conditions has been 
initiated in an effort to improve the ceramic turbine rotor material 
reliability. The high temperature strength distribution data of forty- 
six hot pressed billets and the effects of each of the processing 
variables are discussed. In addition, results of an evaluation of the 
HPSN/HPSN bond strength for a three-piece, duo-density rotor are 
presented. 


23746 Ceramic material characterization. Williams, R.M.; Uy, 
J.C. (Ford Motor Co., Dearborn, MI). pp 151-176 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 
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m 5. army materials technology conference; Newport, RI, 
USA Pi Mar 1977). 

The methods used in the ARPA/ERDA/Ford program to 
measure the physical properties of structural ceramics are described. 
The significance of strength data is discussed, and representative 
data on the modulus of rupture, elastic properties, and thermal 
expansion are presented. 


23747 Progress on_ injection-molded, reaction-bonded SiC. 
Whalen, T.J.; Noakes, J.E.; Terner, L.L. (Ford Motor Co., Dear- 
born, MI). pp 177-189 of Ceramics for high performance applica- 
tions. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, 
MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Recent progress at the Ford Motor Company on injected- 
molded, reaction sintered SiC is described. Chief emphasis has been 
placed on a study of the influence of particle size and composition 
(e.g., SiC and polymer content) on mechanical properties and on the 
processing steps required to produce complex parts. Some prelimi- 
nary results are described for several experimental stators and rotors 
which were prepared using the process. 


23748 Injection molding 2.7 g/cc silicon nitride turbine rotor 
blade rings utilizing automatic control. Johnson, C.F.; Mohr, T.G. 
(Ford Motor Co., Dearborn, MI). pp 193-206 of Ceramics for hi 
performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The development of the injection molding process required to 
mold high quality turbine components from 2.7 g/cc density reaction 
sintered silicon nitride is described. Design concepts of molding dies 
and development of an automatic control system used in moiding are 
discussed. The parametric optimization procedure employed to elim- 
inate molding flaws in duo-density rotor blade rings is detailed. 
Examples are shown of typical molding defects experienced in 
injection molding of silicon nitride. The effect of parametric vari- 
ation in flaw elimination is presented. 


23749 Developments in press bonding of duo-density rotors. 
Baker, R.R.; Ezis, A.; Hartsock, D.L.; Goodyear, M.U. (Ford Motor 
Co., Dearborn, MI). pp 207-230 of Ceramics for high formance 
applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A number of approaches for making integral ceramic turbine 
rotors are briefly reviewed leading to the selection of a duo-density 
silicon nitride rotor concept. Fabrication of the duo-density rotor 
involves hot press forming a hub of fully dense silicon nitride while 
simultaneously diffusion bonding the hub to a reaction sintered 
silicon nitride blade ring. Development of this process is reviewed in 
detail, as in the encapsulation of the blade ring in a removal shell 
which supports it during hot press bonding. The most recent devel- 
opments in fabricating both two and three-piece duo-density turbine 
rotors are also covered in detail. 


23750 NDE techniques used for ceramic turbine rotors. Cassidy, 
D.J. (Ford Motor Co., Dearborn, MI). pp 231-242 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Six nondestructive examination techniques were assessed to 
detect and elminate defective ceramic gas turbine rotors at various 
stages of fabrication in the complex, multistep duo-density process. 
Of these, visual inspection, x-ray, and dye penetrants were chief 
NDE tools selected by Ford for these components. 


23751 Development of a ceramic turbine rotor hot spin test rig. 
DeBell, G.C.; LaFond, J.G.; Meyer, W.E.; Secord, J.R. (Ford 
Motor Co., Dearborn, MI). pp 243-258 of Ceramics for oo 
formance applications. II. Burke, J.J.; Lenoe, E.N.; te RN. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. Cb7 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Analytical design tools have been developed for predition of 
the reliability of ceramic turbine rotors in a high temperature gas 
turbine engine. Confirmation of the adequacy of these design tools is 
needed and will be acquired through analysis of test data obtained by 
operating ceramic turbine rotors in a specially designed hot spin test 
rig. Unique design features are required in the test rig to assure that 
each ceramic rotor, from a given sample size, is tested under 
controlled conditions representative of a high temperature gas tur- 
bine engine environment. The design of the hot spin test rig, dis- 
cusses its unique features, and presents the test schedules required to 
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obtain the test data necessary for confirmation of the turbine rotor 
reliability design tools. 


23752 Ceramic turbine rotor reliability and failure analysis in the 
hot spin test rig. Swank, L.R.; Uy, J.C. (Ford Motor Co., Dearborn, 
MI). pp 259-271 of Ceramics for high performance applications. II. 
Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; 
Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A hot spin rig is being developed to test ceramic turbine 
rotors and experimentally determine failure distributions correlation 
with calculated failure distributions. A method of obtaining the 
calculated fast-fracture failure distributions in the hot spin rig and 
some preliminary analytical results are discussed. Failure analysis 
techniques, together with examples of different types of failures in 
the hot spin rig, are also presented. 


23753 Ceramic turbine rotors: engine test and development. Hav- 
stad, P.H.; Caverly, J.C.; Baker, R.R. (Ford Motor Co., Dearborn, 
MI). pp 273-289 of Ceramics for high performance applications. II. 
Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; 
Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Several design evaluations were carried out on Fords 820 
ceramic gas turbine engine in order to apply this test bed in evaluat- 
ing ceramic turbine rotors. These include: modification of the air 
cooling arrangement for the bolt mee the rotors; development 
of improved lubricants for the interface between the ceramic rotor 
hub and metal shaft; and modifying the ceramic flowpath compo- 
nents to accommodate rotors of different configurations. Engine test 
results are given for several ceramic full diameter hubs and partially 
bladed rotors after running times up to 45 minutes with inlet tem- 
peratures up to 2300°F and speeds up to 50,000 rpm. One partially 
bladed rotor operated satisfactorily for 10 hours at 45,000 rpm with 
inlet temperatures of 2200°F to 2300°F. 


23754 Test and development of ceramic combustors, stators, nose 
cones, and rotor tip shrouds. Hartsock, D.L.; Baker, R.R.; Havstad, 
P.H.; Buechel, J.H. (Ford Motor Co., Dearborn, MI). pp 291-315 of 
Ceramics for high performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The evolutionary stages of design and process changes which 
occurred in the development of ceramic stators for Ford’s Model 
820 Ceramic Gas Turbine Engine are described. In the ultimate 
design, the outer shroud and vanes were injection molded in one 
shot to form a monolithic silicon nitride stator which achieved a 
density of 2.7 gm/cc after nitriding. One such stator met the per- 
formance target goal of operating successfully for 175 hours of 
steady state testing in a ceramic structures test rig at 1,930°F. ‘Best 
lifes to date” are also reported for several other stationary ceramic 
components which are used in the hot gas path flow of Ford’s Model 
820 engine. 


23755 2500°F testing: rig development and ceramic gas turbine 
components test result. Arnon, N.; Havstad, P.H.; Trela, W. (Ford 
Motor Co., Dearborn, MI). pp 317-334 of Ceramics for high per- 
formance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A test rig capable of testing stationary ceramic components 
under simulated gas turbine conditions of gas flow, pressure, and 
temperature up to 2500°F is described. This rig incorporates, as part 
of its structure, ceramic components of three different materials. Rig 
development and the resulting modifications to the rig ceramic 
structural components, the instrumentation and the control system 
are discussed. Test conditions and results of actual engine ceramic 
parts evaluation in this rig, to date, are reported. 


23756 Reliability and durability of ceramic regenerators for gas 
turbine applications. Rahnke, C.J.; Vallance, J.K. (Ford Motor Co., 
Dearborn, MI). pp 335-347 of Ceramics for high performance appli- 
cations. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, 
MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

High thermal stresses and chemical attack limited the early 
lithium silicate regnerators used in gas turbine engines to a Bio life of 
600. The results of an engineering program that was initiated in 1973 
to develope a regenerator that is capable of a Bio life of 10,000 hours 
are presented. Since then, over 100,000 core-hours of gas turbine 
engine testing have been accumulated on new materials and regen- 
erator design concepts. Two materials, aluminum silicate and magne- 
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sium aluminum silicate continue to show promise of achieving the 
program objective. An aluminum silicate core has now accumulated 
over 6,935 hours and shows little evidence of chemical attack 
damage. 


23757 Utilization of data relating to fin geometry and manufac- 
turing processes of ceramic matrix systems to the design of ceramic 
heat exchangers. Fucinari, C.A. (Ford Motor Co., Dearborn, MI). pp 
349-368 of Ceramics for high performance applications. II. Burke, 
J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

An optimum ceramic heat exchanger design requires an effec- 
tive compromise between thermal stress capacity and aero-thermo- 
dynamic performance o! ennai Since both design areas are highly 
dependent on matrix surface configuration, simplified design param- 
eters relating to cellular ceramic structure properties will be present- 
ed. Utilization of these parameters will be demonstrated with data 
obtained from cellular ceramic samples fabricated by different manu- 
facturing processes. 


23758 Ceramic materials development for low expansion, high 
strength MAS bodies to be used in ceramic matrix systems. Rao, 
V.D.N. (Ford Motor Co., Dearborn, MI); Beal, D.F. pp 369-384 of 
Ceramics for high performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The systematic approach to ceramic materials development as 
applied to ceramic matrix systems is reviewed. Compounding of 
ceramic powders with additives and the fabrication of test bars used 
for screening are covered. Candidate materials are further screened 
in actual matrix form to determine resistance to chemical attack and 
suitability of expansion characteristics as well as stability over the 
operating temperature environment. Scale-up of these materials and 
compatibility with manufacturing processes is also discussed. Several 
candidate materials which appear to have the necessary qualities for 
turbine heat exchanger application are reviewed. 


23759 Overview of ceramic bearing technology. Bersch, C.F. pp 
397-405 of Ceramics for high performance applications. II. Burke, 
J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

An overview of the field of Ceramic Bearing Technology as 
applicable to Aircraft Engine Applications is presented. Key issues 
are identified, recent test results are reviewed, and unresolved prob- 
lem areas are highlighted. 


23760 Ceramic bearings for turbine applications. Baumgartner, 
H.R. (Norton Co., Worcester, MA). pp 423-443 of Ceramics for high 
performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Rolling contact fatigue (RCF) testing of various grades of 
hot-pressed silicon nitride rolling elements, the mechanism to fatigue 
spalling of silicon nitride, surface finish techniques and their impor- 
tance to fatigue life, the effect of changes in silicon nitride composi- 
tion, and data on full scale bearing tests are discussed. It is shown 
that, in general, the RCF life of hot-pressed silicon nitride is superior 
to CVM-S0 steel. The failure mechanism is spallation as in the case 
of bearing steels, and in contrast to other ceramics. Fatigue life is 
shown to be very sensitive to surface finish techniques, and composi- 
tion. Testing of all ceramic and ceramic roller-metal race bearings is 
described. One ceramic roller-metal race bearing survived 120 hours 
of testing under lubrication starvation conditions. 


23761 Development of ceramic parts for a truck gas turbine at 
MTU. Peschel, W.H.; Siebmanns, W.; Trappmann, K. (Motoren- und 
Turbinen Union, Munich, Germany). pp 481-502 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Based on requirements to be met by hot section components 
of an advanced truck gas turbine, ceramic parts (flame tube, turbine 
inlet nose cone, turbine nozzle and a metal disc/ceramic blades 
turbine wheel) have been designed and tested at MTU Munich. 
Description of parts design includes optimization studies and a 
survey over calculated stress distributions due to temperature gradi- 
ents, gas and attachment forces at different gas turbine operating 
conditions. Presentation of test results concentrates on flame tube 
and turbine wheel testing. Flame tubes of various shpaes, made from 
different materials have successfully been tested. In turbine wheel 
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development, the attachment of ceramic blades to the metallic disc 
has extensively been investigated. Turbine blade spin test results are 
in good agreement with calculation results; burst speeds obtained are 
well above the aerodynamically necessary speeds. 


23762 Development of multi-density silicon nitride turbine rotors. 
Walzer, P.; Langer, M.; Siebels, J. (Volkswagenwerk AG, Wolfs- 
burg, Germany). pp 503-514 of Ceramics for high performance 
applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The Volkswagenwerk AG is developing a ceramic turbine 
rotor consisting of a hot pressed silicon nitride hub and a reaction 
sintered silicon nitride blade ring. Three different fabrication con- 
cepts are being investigated. At room temperature, prototype rotors 
have attained circumferential speeds up to 385 m/s. Simplified blade 
rings have survived gas temperature changes of 500 K/s. At tem- 
peratures above 1300 K, oxidation may reduce the strength of a 
ceramic component. 


23763 Post hot pressing of reaction bonded silicon nitride. Gugel, 
E.; Kessel, H. (Annawerk, Roedental, Germany). pp 515-526 of 
Ceramics for high performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The concept of post hot-pressing (PHS) of reaction bonded 
silicon nitride (RS) to essentially full density is introduced. Modulus 
of rupture, and Weibull modulus and spin test results for PHS 
material are presented. The properties of warm moulded RS blade 
ring material as a function of temperature are given. Fabrication of 
PHS duo-density rotors are described and their potential is briefly 
discussed. 


23764 Injection molded and duo density silicon nitride. Engel, 
W.; Lange, E.; Mueller, N. (Degussa, Hanau, Germany). pp 527-538 
of Ceramics for high performance applications. II. Burke, J.J.; 
Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The injection molding of reaction silicon nitride is described. 
Silicon nitride densities = 2.5 g/cm* were obtained. The most 
important fabrication parameters are discussed and first results are 
given on the uniformity of small production lots of rotor blades. Duo 
density silicon nitride discs have been made by different methods. 
The hot-press bonding of reaction sintered silicon nitride parts with 
silicon nitride powder has resulted in a strong bond interface be- 
tween reaction sintered and hot-pressed silicon nitride. The thermal 
expansion coefficient of reaction sintered and hot-pressed silicon 
nitride was determined and their influence on the bond quality 
discussed. 


23765 Recuperative ceramic heat exchanger and stator parts for 
gas turbine application. Krauth, A.; Maier, H.R.; Pohlmann, H.J. 
(Rosenthal Technik AG, Germany). pp 539-547 of Ceramics for high 
performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

One company’s approach and solution to gas turbine applica- 
tions of ceramic materials including the development of materials, 
testing and design features are described. The components include 
rotor, stator, heat exchanger, bearings, combustion chamber, and 
nose cone. Materials under development include: hot-pressed silicon 
nitride; reaction-bonded silicon nitride; and infiltrated silicon car- 
bide. 


23766 Creep of reaction bonded silicon nitride. Grathwohl, G.; 
Thuemmler, F. (Karlsruhe Univ., Germany). pp 573-591 of Ceramics 
for high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The development of a new class of high performance engi- 
neering ceramics for the gas turbine on the basis of silicon com- 
pounds is well under way. The high temperature mechanical proper- 
ties, mainly th creep behavior of reaction bonded silicon nitride 
(RBSN) have been a point of considerable interest during the recent 
years. The influence of several material parameters on the creep 
properties of RBSN have been the subject of more or less detailed 
investigations. During the development, a remarkable increase of the 
creep resistance of RBSN has been reached and the latest qualities 
show creep rates of below 107 *h~! at 1300°C and 70 to 100 MN/m2 
Activation energies between 540 and 700 kJ/mol and stress expo- 
nents of 1 < n & 2.3 have been determined. The viscous flow of a 
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grain boundary phase accomodated by boundary separation has been 
considered as the creep rate controlling step. Methods to determine 
the amount of internal oxidation, i.e., x-ray diffraction analysis, 
electron microprobe analysis and nuclear methods as Rutherford 
backscattering of a-particles are mentioned. The deleterious effect of 
the internal oxidation is explained in terms of the microstructure, 
mainly porosity and pore size distribution and ways to avoid this 
effect are discussed. 


23767 Ceramic component dsign ARPA/Navy ceramic engine 
program. Wallace, F.B.; Stone, A.J.; Nelson, N.R. (AiResearch Man- 
ufacturing Co., Phoenix, AZ). pp 593-624 of Ceramics for high 
performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Ceramic component design information obtained during the 
first year of the ceramic gas turbine engine program is summarized 
for the ceramic turbine blades, stators, and combustor. This program 
is being conducted through the sponsorship of the Department of 
Defense, Advanced Research Projects Agency, by AiResearch Man- 
ufacturing Company of Airzona, a Division of The Garrett Corpora- 
tion. The program is being monitored by the Department of the 
Navy, Naval Sea Systems Command. 


23768 ARPA/Navy ceramic engine materials and process devel- 
opment summary. Richerson, D.W.; Schuldies, J.J.; Yonushonis, 
T.M.; Johansen, K.M. (AiResearch Manufacturing Co., Phoenix, 
AZ). pp 625-650 of Ceramics for high performance applications. II. 
Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; 
Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

A summary of the materials selection and process develop- 
ment carried out under the ARPA/Navy ceramic engine program is 
provided. Materials characterization, including effects of machinery 
and oxidation treatments on strength, and environmental effects on 
HPSN and RBSN are presented. Manufacturing process develop- 
ment for rotors, stators, combustors, and other stationary compo- 
nents are reviewed. NDE techniques used in the program are 
discussed. Currently available materials appear to be adequate for 
the program requirements. 


23769 Evaluation of four commercial Sis;N; and SiC materials for 
turbine applications. Larsen, D.C. (IIT Research Inst., Chicago, IL); 
Bortz, S.A.; Ruh, R.; Tallan, N.M. pp 651-667 of Ceramics for high 
performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Early results from a program to develop a comprehensive 
design data base on turbine ceramics are presented. Rationale for 
materials to be selected for this data base is presented. The test 
matrix which will be used is described. Materials characterization, 
flexural strength, Young's Modulus, and creep data are presented for 
four materials; reaction bonded silicon nitride (both norton NC-350 
and KBI), hot-pressed silicon nitride (NC-132), and siliconized sili- 
con carbide (NC-435). 


23770 Ceramic blade attachments. Calvert, G.S.; Carruthers, 
W.D. pp 839-860 of Ceramics for high performance applications. II. 
Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; 
Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Studies under way on two concepts for producing a turbine 
rotor with ceramic blades and a superalloy discs are discussed. One 
concept employs hot-pressed silicon nitride blades and a compliant 
interlayer at the blade root end fitting whereas the second concept 
relies on a superplastic plastic forging technique to attach ceramic 
blades to the metal disk. This later concept has been hot spin tested 
at 2,250°F and 45,000 rpm for 50 h in a vacuum spin pit. The fully 
bladed (30 blades) rotor survived this major test. 


23771 Ceramic reheat combustor, demonstration of feasibility. 
Matuschak, P.E. (AiResearch Manufacturing Co., Phoenix, AZ). pp 
923-943 of Ceramics for high performance applications. II. Burke, 
J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The role of the ceramic reheat combustor in an optimized 
1800 horsepower recuperative tank engine is described. Noninter- 
cooled, as well as, intercooled reheat systems were considered. 
Intercooling improves cycle efficiency and enables both engine and 
fuel volume reductions in excess of the volume required by an 
intercooler, thereby leading to a more compact engine system. 
Results obtained during design, analysis and evaluation of a Norton 
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NC-430 slipcast silicon/silicon carbide reheat combustor. Feasibility 
of using ceramic materials for high temperature reheat combustors is 
demonstrated and recommendations for future studies are provided. 


23772 Cooled vs uncooled advanced gas turbine engine cycles in 
an Army tank application. Hulbert, J.K. pp 945-957 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Seven basically different gas turbine cycles were analyzed 
with the goal of evaluating the potential for minimizing fuel require- 
ments for future Army tracked vehicles. Emphasis was on improved 
efficiency for the so-called battle field day scenario. Commonality of 
components suitable for a family of engines ranging over 700, 1250 
and 1800 horsepower was an additional constraint. One style was 
found to be superior to all others. It is observed that development of 
turbines which are significantly better than diesel in specific fuel 
consumption require the availability of ceramic materials. 


23773 Ceramics for the advanced automotive gas turbine engine: 
a look at a single shaft design. Nosek, S.M. (National Aeronautics 
and Space Administration, Cleveland, OH). pp 959-972 of Ceramics 
for high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The results of a preliminary analysis of a single shaft regen- 
erative design with a single stage radial turbine are presented to 
show the fuel economy that can be achieved at high turbine inlet 
temperatures, with this particular advanced design, if the turbine tip 
speed and regenerator inlet temperture are not limited. Results are 
also presented to show the effect of imposing such limitations. The 
engine size was 100 hp for application to a 3500 Ib auto. The fuel 
economy was analyze by coupling the engine to the auto through a 
continuously variable speed-ratio transmission and operating the 
system at constant turbine inlet temperature over the Composte 
Driving Cycle. The fuel was gasoline and the analysis was for a 
85°F day. With a turbine inlet temperature of 2500°F the fuel 
economy was 26.2 mpg, an improvement of 18% over that of 22.3 
mpg with a turbine inlet temperature of 1900°F. The turbine tip 
speed needed for best economy with the 2500°F engine was 2530 ft./ 
sec. The regenerator temperature was approximately 2200°F at idle. 
Disk stresses were estimated for one single stage radial turbine and 
two two-stage radial-axial turbines and compared with maximum 
allowable stress curves estimated for a current ceramic material. 
Results show a need for high Weibull Modulus, higher strength 
ceramics. 


23774 Tailoring of Si/SiC composites for turbine applications. 
Hillig, W.B. (General Electric Research and Development Center, 
Schenectady, NY). pp 989-1000 of Ceramics for high performance 
applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1978). 


From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The concept of a family of Si/SiC (Silcomp) composites 
based on the conversion of carbon fiber to SiC by molten silicon is 
reviewed. Structure-Property relations of some typical classes of 


these Si/SiC materials are presented. The concept of tailoring, 
compliant, non-dense materials of Si/SiC for specific applications in 
a prototype combustor is demonstrated. Finally the — of a 
composite lay up appropriate to a rotating disk is discussed 


23775 Sintered silicon nitride. Gazza, G.E. (Army Materials and 
Mechanics Research Center, Watertown, MA). pp 1001-1010 of 
Ceramics for high performance appiications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Studies on the sintering of silicon nitride are reviewed. Var- 
ious approaches for enhancing sinterability of ceramics are discussed 
with reference to current silicon nitride material and processing 
technology. Experimental parameters used for sintering and prelimi- 
nary data on physical and mechanical properties of resultant prod- 
ucts are cited. 


23776 Isostatic densification and strengthening of reaction sin- 
tered SisN,. Uy, J.C. (Ford Motor Co., Dearborn, MI); Hermann, 
E.R. pp 1011-1021 of Ceramics for high performance applications. 
II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; 
Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Hot isostatic pressing has been utilized to enhance the density 
and resulting strength of reaction sintered silicon nitride. Starting 
with 2.6 g/cc injection molded, reaction sintered SisNs, 100% theo- 
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retical density and the strength of hot pressed silicon nitride have 
been achieved. The process, effects of densification additives, and 
isostatic pressing conditions are discussed. 


23777 Thermo-mechanical properties of sintered alpha silicon 
carbide. Kraft, E.H.; Cop pole, J.A. (Carborundum Co., Niagara 
Falls, NY). pp 1023- 1037 of Ceramics for 4 performance applica- 
tions. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut Hill, 
MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Sintered alpha SiC is being developed to meet the require- 
ments for an advanced engine material. Flexural strength was stud- 
ied as a function of temperature, atmosphere and stressing rate. A 
new floating pin four point bend fixture was developed. No decrease 
in flexural strength in air was observed up to 1500°C at 0.02 ipm, but 
an increase in strength in argon is observed at high temperatures. 
There was no apparent effect of stressing rate on strength at 1400°C, 
but a decrease in strength for slow testing speeds at 1500°C. A multi- 
modal flaw distribution was observed, which prevented calculation 
of Weibull Modulus and slow crack growth constants. 


23778 Effect of oxidation on the room temperature strength of 

hot-pressed SisNs—MgO and Si;Ns—ZrO2. Freiman, S.W.; Me- 

cholsky, J.J.; McDonough, W.J.; Rice, R.W. (Naval Research Lab., 

Washington, DC). pp 1069-1076 of Ceramics for high performance 

ih MAD II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. (eds.). Chestnut 
1, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Decreases in strength of up to 65% were measured for a 
commercial, hot-pressed SisN, with an MgO hot-pressing additive 
(Norton NC-132) oxidized at temperatures of 1000 to 1380°C for up 
to 400 hr. Much smaller decreases in strengths were measured for an 
experimental Sis N, containing 2 w/o ZrO2 prepared at NRL. Local- 
ized surface pitting was shown to be the predominant source of 
failure in the oxidized SisNs—MgO specimens. No pitting was 
observed in the Sis Ns—2 w/o ZrO2 materials. 


23779 Solid state brazing of SisN;. Becher, P.F.; Halen, S.A. 
(Naval Research Lab., Washington, DC). pp 1077-1082 of Ceramics 
for high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Solid state brazing of dense, bulk SisN, using ZrO filler 
powder and the effects of brazing conditions on resultant mechanical 
properties are discussed. The type of SisN, used affects both the 
braze joint strength and joint K/sub IC/ with joint strengths of ~ 
190 NM/m? (27 ksi) and K/sub IC/ values comparable to those of 
SisN, and PS ZrO: for brazing of low Ca content commercial SisN,. 
Use of ultrafine ZrO2 powders or other filler materials should allow 
for lower brazing temperatures (2 1400°C) and further improve the 
braze joint properties. 


23780 Prospects of the gas turbine car. Phillips, P.A. (British 
Leyland UK Ltd., Solihull). pp 25-34 of Power plants and future 
fuels. London, England; Institution of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

By 1965 the fuel consumption of the gas turbine car was 
competitive with high performance sports cars, but the manufactur- 
ing costs were too high. Subsequent development of gas turbines for 
trucks have achieved thermal efficiencies which are high enough to 
more than offset the high initial cost in terms of overall cost of 
ownership of a medium size quality car to 1973 ECE emission 
standards. Further reduction in both fuel consumption and costs are 
outlined which enable a high performance turbine car to compete 
economically with the much smaller cars likely to be demanded by 
the energy situation. 


ROTARY 


23781 Simulation of the wave action in the inlet and exhaust 
system and calculations of the burnt mass fraction in a rotary wankel 
engine. Benson, R.S.; Sierens, R. (Univ of Manchester Inst of Sci and 
Technol, Engl). Isr. J. Technol.; 15: No. 4-5, 209-221(1977). 

A method is described for analyzing the combustion process 
in a Wankel rotary engine to predict the burnt fraction during 
combustion. The results of this analysis together with the chamber 
pressure diagrams in the closed part of the cycle are used to predict 
the wave action in the inlet and exhaust systems of a firing engine. 
Experiemnts show good agreement with predictions. 
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EXTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 23720 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 23726 


23782 Engine operated by a non-polluting recyclable fuel. Smith, 
E.Q. Jr. (to Q Corp.). US Patent 4,129,003. 12 Dec 1978. Filed date 
29 Mar 1976. 12p. 

The invention discloses a system of operating an engine on a 
recyclable, relatively non-polluting fuel. The fuel is preferably a 
magnesium—aluminum alloy which when burned produces oxides of 
magnesium and aluminum. The oxides can be reduced to magnesium 
and aluminum and alloyed for reuse in the engine. The system is 
intended for use not only in automotive engines but also stationary 
power plants including refrigeration. 


23783 Ceramic applications in the advanced Stirling automotive 
engine. Tomazic, W.A.; Cairelli, J.E. (National Aeronautics and 
Space Administration, Cleveland, OH). pp 973-987 of Ceramics for 
high performance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, 
R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The requirements of the ideal Stirling cycle, as well as basic 
types of practical engines are described. Advantages, disadvantages, 
and problem areas of these Stirling engines are discussed. The 
potential for ceramic components is also considered. Currently ce- 
ramics are used in only two areas, the air preheater and insulating 
tiles between the burner and the heater head. For the advanced 
Stirling engine to achieve high efficiency and low cost, the principal 
components are expected to be made from ceramic materials, includ- 
ing the heater head, air preheater, regenerator, the burner and the 
power piston. Supporting research and technology programs for 
ceramic component development are briefly described. 


23784 Stirling engines: their potential use in commercial vehicles 
and their impact on fuel utilization. Carlqvist, S.G.; Lia, T.; Lund- 
holm, G.S.K. (KB United Stirling (Sweden) AB and Co., Malmoe). 
pp 35-46 of Power plants and future fuels. London, England; Institu- 
tion of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

Recent results and current development of double-acting Stir- 
ling engines are reviewed in this paper. Special emphasis is laid on 
the application of the Stirling engine to commercial vehicles for 
urban traffic. The paper presents the design features of exerimental 
V4 engines, as well as the unique environmental characteristics and 
fuel versatility of Stirling engines in general. 


RANKINE CYCLE 
REFER ALSO TO CITATION(S) 23731 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 23349, 25120 


23785 (ANL/EES-TM—22) Environmental assessment for the 
electric and hybrid vehicle demonstration project, performance stand- 
ards and financial incentives. LaBelle, S.J. (Argonne National Lab., 
IL (USA)). 1 Oct 1978. Contract W-31-109-ENG-38. 9lp. Dep. 
NTIS, PC A05/MF A011. 

The assessment is concerned with the impacts of the demon- 
stration of electric and hybrid vehicles acquired to fulfill certain 
requirements of the Electric and Hybrid Vehicle Research, Develop- 
ment, and Demonstration Act, PL 94-413 as amended. The financial 
incentives programs and vehicle performance standards associated 
with the demonstration are also covered. Not included is an assess- 
ment of the long term effects of EHV commercialization and of the 
research and development program being carried out simultaneously 
with the demonstration, also in response to PL 94-413. These federal 
actions will be included in a programmatic environmental assessment 
scheduled for completion in FY 79. 


23786 (DOE/CS—0068) Electric and hybrid vehicle program. 
The second annual report to Congress, fiscal year 1978, (Department 
of Energy, Washington, DC (USA). Div. of Transportation Energy 
Conservation). Jan 1979. 90p. Dep. NTIS, PC AO5/MF AOI. 

The DOE Electric and Hybrid Vehicle Program has respon- 
sibility for accelerating the commercialization of electric and hybrid 
vehicles in the nations’s transportation sector. The goal of the 
program is to assure the availability and broad market acceptance of 
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vehicles that do not depend on petroleum as their principal energy 
source. The program management, demonstrations (P. L. 94-413 
requirements), incentives, research and development, risk assess- 
ment, impact assessments, and environmental impact evaluation 
processes are discussed. The First Annual Report (EAPA 4:2420) 
included a summary of the accomplishments in 1977, a description of 
the steps taken in translating legislative mandates into action pro- 
grams, a description of problems encountered, and recommended 
changes to the Act. (MCW 


23787 (DOE/NASA/0592—78/1(Vol.1)) Preliminary power 
train design for a state-of-the-art electric vehicle. Ross, J.A.; Wool- 
dridge, G.A. (Rohr Industries, Inc., Chula Vista, CA (USA)). Sep 
1978. Contract EC-77-A-31-1044. 215p. (NASA-CR—135340). Dep. 
NTIS, PC A10/MF AO1. 

The objective of this study was to prepare a preliminary 
design of a power train for a state-of-the-art 4-passenger electric 
vehicle capable of operating at highway speeds using conventional 
lead—acid batteries and to predict the expected performance with 
emphasis on maximizing range and overall system efficiency on the 
SAE J227a Schedule D driving cycle. 


23788 (DOE/NASA/0595—-78/1(Vol.2)) Preliminary power 
train design for a state-of-the-art electric vehicle. Mighdoll, P.; ~~ 
W.F. (Booz, Allen and Hamilton, Inc., Cleveland, OH (USA)). 3 
prog Contract EC-77-A-31-1044. 145p. Dep. NTIS, PC A07/M 


See Vol. 1 for abstract. 


23789 (N—78-20021) Baseline tests of the Volkswagen transport- 
er electric delivery van. Soltis, R.F.; Mcbrien, E.; Bozek, J.M.; 
Gourash, F. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Jan 1978. Contract 
EC-77-A-31-1011. 56p. (NASA-TM—73766). NTIS PC A04/MF 
AOl. 

The Volkswagen Transporter, an electric delivery van, was 
tested as part of an Energy Research and Development Administra- 
tion (ERDA) project to characterize the state of the art of electric 
vehicles. The Volkswagen Transporter is a standard Volkswagen 
van that has been converted to an electric vehicle. It is powered by a 
144-volt traction battery. A direct current (dc) chopper controller, 
actuated by a conventional accelerator pedal, regulates the voltage 
or power applied to the 16-kilowatt (21-hp) motor. The braking 
system uses conventional hydraulic braking in combination with an 
electric regenerative braking system. The Volkswagen vehicle per- 
formance test results are presented. 


23790 (NTIS/PS—78/0880) Electric automobiles (citations from 
the NTIS data base). Report for 1964-July 1978. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA (USA)). 
Aug 1978. 220p. 

Abstracts of Federally-funded research pertaining to battery 
systems, costs, and evaluations of electric vehicles are presented. 
Studies are included on nickel-zinc and lead-acid batteries, various 
types of lithium cells, and hybrid heat engine/electric systems. (This 
updated bibliography contains 212 abstracts, 60 of which are new 
entries to the previous edition.) 


23791 (PB—281404) Refuelling infrastructure for electric cars. 
Weeks, R. (Transport and Road Research Lab., Crowthorne (UK)). 
[nd]. 30p. (TRRL-LR—812). NTIS PC A03/MF AO1. 

The implications of setting up a network of rapid refuelling 
stations for a population of electric cars each with an acceleration 
performance and gross weight similar to a 1974 Ford Escort are 
discussed. Three types of battery were considered: the improved 
lead-acid battery, the sodium-sulfur battery and the zinc-air (slurry) 
battery. ‘Filling’ stations were designed around each battery type. It 
was found that there would be no insuperable technical problems in 
setting up the infrastructure and no serious safety or environmental 
problems would be expected. However, a battery exchange would 
cost about twice as much as an equivalent amount of petrol from 
natural crude oil (1975 prices, excluding taxes) and only in the most 
favourable conditions considered could it approach the cost of 
synthetic petrol. This is mainly due to the high capital cost of the 
stations and battery stocks and the high labour cost. The electric cars 
would have a shorter range and carry less payload than a petrol car. 


23792 (UCRL—13911) Demand for special-performance vehi- 
cles, 1975—2025. (Cambridge Systematics, Inc.. MA (USA); Cam- 
bridge Systematics, Inc., Berkeley, CA (USA)). Sep 1978. Contract 
W-7405-ENG-48. 107p. Dep. NTIS, PC A06/MF AOI. 

In the research for alternatives to the internal combustion 
engine (ICE), UCLLL developed several concepts for alternative 
energy storage and propulsion systems for passenger cars and light 
trucks. These conceptual designs include technologies such as bat- 
tery electric systems, hydrogen-powered systems, and the quasi- 
electric-drive hybrid (a battery/flywheel hybrid) with a smal! ICE 
for range extension). These alternative technologies, referred to as 





2466 ENERGY RESEARCH ABSTRACTS 


special-performance vehicles (SPVs), may be inferior to the ICE 
either in acceleration or range (or both). Capital and operating costs 
for the vehicles span a wide range. UCLLL determined from an 
engineering standpoint the difference between the cost and perform- 
ance of the SPVs and ICEs. However, they required a long-range 
forecast of the marketability of SPVs, i.e., the number and type of 
each of the alternative technologies that would be sold in a given 
year, and the annual vehicle miles that each type would travel 
(VMT). UCLLL needed to know how these estimates of market 
penetration would respond to alternative assumptions regarding fuel 
prices, capital and operating cost, total auto ownership forecasts, and 
demographic characteristics of the American people. Cambridge 
Systematics (CS) prepared long-range forecasts of the VMT operat- 
ed by each SP vehicle type in each of four years: 1975, 1985, 2000, 
and 2025. CS also made market forecasts of SPV use in light-truck 
applications (under 10,000 Ibs.) and made regional ton-mile forecasts 
for heavy trucks for use in UCLLL energy consumption and flow 
models. UCLLL provided national aggregate forecasts of variables 
such as population, auto ownership, per capita income, VMT, TM, 
and other variables needed in the study. 


23793 (UCRL—81786) Mechanical energy storage technology 
development for electric and hybrid vehicle applications. Barlow, T.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
Oct 1978. Contract W-7405-ENG-48. 10p. (CONF-781046—11). 
Dep. NTIS, PC A02/MF AOI. 

From |. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

The Department of Energy authorized the E and HV-MEST 
Project in September, 1977, to provide a focus for its efforts to 
develop mechanical energy storage technology for application to 
electric and hybrid vehicles. Technical management responsibility 
for the project was assigned to the Lawrence Livermore Labora- 
tory. LLL has, in the past year, contracted with industry for the 
development of two advanced flywheell concepts and one elasto- 
meric energy storage concept, all applicable to regenerative braking 
and designed to improve the performance and fuel economy of 
electric vehicles. Additional efforts include an experimental study of 
the effect of load leveling on battery life and anlaytical evaluations 
of mechanical energy storage technology. These activities are inte- 
grated in an overall plan and management structure designed to 
enhance the commercialization of electric vehicles. 


23794 Electric vehicles are “inevitable” says departmental report. 
Electr. Veh. Batteries; 64: No. 2, 1-3(Jun 1978). 

Electric forms of transport seem inevitable in the long term 
and the move to electric vehicles should be encouraged now, ac- 
~—. to a report published in April by the Department of Energy 


in the United Kingdom. It says that, even at present, 70% of the fuel 
use of cars and light vans (which consume three-quarters of total 
transport fuel) could be substituted by battery power. The report, 
Energy for Transport--Long Term Possibilities comes from the 
Transport Working Group of the Advisory Council on Energy 
Conservation and examines the problems which could arise in the 
not too distant future when natural hydrocarbon oils become scarce 
and expensive. It describes this as the “post oil period”, beginning, 
perhaps, in the late 1980s. It also considers the rather more distant 
problems of when world fossil fuels begin to run out (the “post fossil 
fuel era”) towards the middle of the next century. It is argued that 
much more research is needed now and identifies the most urgent 
priorities. 


23795 Road vehicle: today and tomorrow. Electr. Veh. Batteries; 
64: No. 2, 24-25(Jun 1978). 

The article points to the sagen of electric vehicle usage in 
the UK, from some 6,000 vehicles during World War II to 45,000 
units in the 1960s. In services involving short routes with multiple 
stops, despite the low rate of production and the consequent high 
overheads--and that the initial purchase had to include the power 
source amounting in some cases to 40% of the total--the long-life of 
electrics coupled with lowered running and maintenance costs 
showed a cost comparison index, taking the electric as the base at 
100, of 169 for the comparable diesel vehicle and 183 for the petrol. 
The article reviews the principal components of the average modern 
electric vehicle: chassis, body, dc traction motors, and controller 
developments. The author's company has been field testing a device 
which, being basically a centrifugal device in which the transmitted 
torque can be adjusted by a flow charge of steel shot, there is no 
longer a direct mechanical connection between the motor and the 
final drive to the wheels--the hey A in the unit allowing the motor to 
run up speed while only the set level of torque is transmitted to the 
wheels. At no time is the transmission at risk mechanically. Protec- 
tion is complete and even covers the common abuse of changing 
motor direction while moving. It also provides an emergency dy- 
namic brake. 


23796 Rapid transit via the sun. McConville, J. (Bankcard 
Assoc., Dallas, Tx). pp 971-973 of Solar diversification. Vol. 2.1. 
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Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The theory of a national transit system utilizing electrically 
powered vehicles and computerized roadbeds which are powered by 
solar energy is discussed. Of the several concepts under investigation 
at this time for harnessing the sun’s energy, the tower concept, 
Solchem, and solar satellite are most applicable for providing energy 
for a national transit system. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 23323, 23563, 23785, 23790 


23797 (SAND—78-7074) Research on the dynamics of band- 
supported flywheel systems. Final report. Bert, C.W.; Kocay, C.A.; 
Chen, T.L.C.; Busby, J.P. (Oklahoma Univ., Norman (USA). School 
of Aerospace, Mechanical and Nuclear a gay Nov 1978. 
Contract EY-76-C-04-0789. 6l1p. Dep. NTIS, PC A04/MF AOI. 

This is the final Me a: on primarily analytical research relat- 
ing to various aspects of the dynamics of band-supported, composite- 
material-rim flywheel energy-storage systems for application in 
hybrid automotive vehicles. First, the report presents a pro; 
overview and summarizes the results described in detail in three 
previous reports on this same contract. Then, a parametric study is 
carried out for free whirling of a flywheel system with a flywheel 
shaft supported by ball epee typical of a class of configurations 
contemplated in vehicular application as distinguished from R and D 
spin tests. It is shown that for a wide range of combinations of hub 
location and bearing and shaft stiffnesses, it is possible to avoid 
having any potentially dangerous forward-precession critical speeds 
throughout the desired operating range of 8,000 to 32,000 rpm. 
Nonlinear analyses are presented to describe the behavior of the 
bands in both the translational and tilting modes. The primarily 
softening behavior is geometrically induced and can lead to buckling 
at relatively small amplitudes. The band behaviors are approximated 
by polynomial expansions and applied to analyses of the steady-state 
forced whirling response. An analysis is presented for the behavior 
of a ring-type containment system after failure of the bands. This 
analysis combines Hertzian impact theory with an analysis of ring 
response to a concentrated load of half-sine waveform. It is shown 
that a 1-inch-thick aramid-epoxy ring should provide satisfactory 
containment. Small model studies were initiated to study some of the 
nonlinear and containment phenomena. Preliminary results are en- 
couraging. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 23322 


VEHICLE DESIGN FACTORS 


23798 Fuel consumption in the passenger car system. Amann, 
C.A.; Haverdink, W.H.; Young, M.B. (General Motors Research 
Labs., Warren, MI). pp 15-23 of Power ee and future fuels. 
London, England; Institution of Mechanical —— (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The operating automobile is a system comprised of vehicle, 
drivetrain, engine and driver. The fuel consumption of this system 
depends on the characteristics of its hardware components and how 
they are matched, and on the driver-selected operating schedule. In 
this paper several analytical and experimental techniques are used to 
study the fuel consumption of the passenger car system, as influ- 
enced by the interaction among its components. 


ENGINE-TRANSMISSION MATCHING 
REFER ALSO TO CITATION(S) 23739 


ENGINE SYSTEM 


23799 Torque control for part-load economy. Smith, S.F. Auto- 
mot. Eng. (London); 2: No. 5, 41-42(Oct 1977). 

An examination is presented of the thermodynamics of a 
method of improving the pipes specific fuel consumption of 
petrol engines. The proposal is that the reduced power output at a 
given speed and the lower mass of mixture required in the cylinder 
will be produced by delaying the closing of the inlet valve until 
some point in the compression stroke, and by simultaneously reduc- 
ing the combustion volume to maintain the same compression ratio. 
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Figures given show the fuel flow at various power levels at the 
constant engine speed, both for control of torque by the convention- 
al intake throttle and for the method proposed. From 0 to 50% 
power, the fuel flow for the latter is reduced by about a quarter of 
the intake throttling flow for the same time. 


23800 Engine design series: fuel systems, petrol. Hartley, J. 
Automot. Eng. (London); 2: No. 5, 55-56(Oct 1977). 

Design criteria are discussed for automobile carburetors, 
chokes, and fuel injection systems with respect to cold starting and 
exhaust emissions. A trend towards increased use of fuel injection 
syste.as is seen. (PMA) 


23801 Burn it in the engine not the exhaust. Gough, I.K. Auto- 
mot. Eng. (London); 2: No. 5, 86(Oct 1977). 

A new approach to the problems of exhaust pollution and fuel 
economy is described. A device described as an Airblown Igniter 
replaces the conventional spark plug in the automotive application. 
As the name suggests, air is forced through the device into the 
combustion chamber while the electrical discharge, replacing the 
short-duration spark of the spark plug, is taking place—in fact over 
some 155° of crankshaft rotation—and creating a plasma. At the 
same time the additional air, which represents about 5% of the swept 
volume and is injected in the early stages of combustion, assists in 
the further burning of what would otherwise increase the pollutant 
levels. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 23711, 23712, 23713, 23714, 
23715, 23719, 23728, 23732 


23802 (AED-CONF—78-150-009) Connections between activity 
and surface states on multifunctional catalysts for the purification of 
automobile off-gases. Koberstein, E. (Deutsche Bunsen-Gesellschaft 
fuer Physikalische Chemie e.V., Frankfurt am Main (Germany, 
F.R.)). 1978. 3p. (in German). (CONF-7805133—1). Dep. NTIS (US 
Sales Only), PC A02/MF AOl. 

From 77. meeting of the deutsche bunsengesellschaft fuer 
physikalische gesellschaft; Konstanz, F.R. Germany (4 May 1978). 


23803 Exhaust gas recirculation pre-stratified charge. Resler, 
E.L. Jr. (to Cornell Research Foundation, Inc.). US Patent 
4,135,481. 23 Jan 1979. Filed date 26 Nov 1976. 8p. 

A low pollution internal combustion engine is disclosed in 
which a predetermined portion of a stratified charge is initially pre- 
formed in the part of the manifold which supplies the predetermined 
charge portion to the cylinder, the predetermined charge portion 
being composed of fuel-air mixture diluted by exhaust gas and 
peformed when the intake valve for the cylinder is in the closed 
condition, and subsequenty being introduced together with the re- 
maining portion of the stratified intake stroke of the engine. 


23804 Apparatus for treatment of exhaust gases. Voelker, H.M.; 
Oeser, P.; Doering, G.; Koch, H. (to Deutsche Gold- und Silber- 
Scheideanstalt vormals Roessler). US Patent 4,134,733. 16 Jan 1979. 
Priority date 9 Jul 1975, German, Federal Republic of (F.R. Ger- 
many). 6p. 

The invention discloses a catalytic converter for use in the 
exhaust line of an internal combustion engine wherein the catalyt- 
ically active noble metal coating is deposited only on the rearward 
portion of the inert carrier, with respect to the direction of flow of 
the exhaust gases, said inert carrier being fully coated with a 
washcoat capable of absorbing catalyst poisons before application of 
the catalytically active noble metal coating. 


23805 Overheat preventing system for exhaust gas purifier of 
vehicles. Hattori, T.; Nakase, T.; Tsubouchi, H.; Iwata, T. (to 
Nippon Soken, Inc.). US Patent 4,128,998. 12 Dec 1978. Priority 
date 26 Jan 1972, Japan. 22p. 

An overheat preventing system is provided for a vehicle 
exhaust gas purifier. The system comprises a temperature detector 
mounted in the locality of each of the exhaust ports of an engine, an 
overheat detector for detecting failure of an engine to fire from the 
temperature signals generated by the temperature detectors and for 
generating a signal, and an actuator for preventing the overheating 
of an exhaust gas purifier which is adapted to be operated upon the 
generation of the overheat signal from the overheat detector, where- 
by unburned gases are prevented from flowing into the exhaust gas 
purifier. 


23806 I.C.E. equipped with means for maintaining reactor tem- 
perature about a single temperature. Suzuki, S.; Nakajima, M.; Koi- 
zumi, K.; Ookubo, Y. (to Nissan Motor Co., Limited). US Patent 
4,128,997. 12 Dec 1978. Priority date 29 Sep 1975, Japan. 10p. 
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A temperature sensor is disposed at the upstream or middle 
portion of a reactor for oxidizing the unburned constituents con- 
tained in the exhaust gases discharged from the combustion cham- 
bers of the engine. The air-fuel ratio of the air-fuel mixture supplied 
to the combustion chambers is controlled so as to maintain the 
temperature of the upstream or middle portion of the reactor at the 
predetermined level in the vicinity of but higher than the tempera- 
ture correspondng to the critical point where the temperature of the 
downstream portion of the reactor begins to decrease. 


23807 Catalyst for the tion of an exhaust gas. Harrison, 
B.; Diwell, A.F. (to Johnson, Matthey and Co., Lid). 1 US Patent 
4,127,510. 28 Nov 1978. Priority date 31 Oct 1975, United Kingdom 
of Great Britain and Northern Ireland (UK). 8p. 

The invention relates to catalysts suitable for the purification 

of exhaust gases. In particular a catalyst according to the invention 
comprises a compound selected from the group represented by the 
general formula A/sub x/M/sub y/O/sub z/ in which A is one or 
more metals selected from the group consisting of Li, Na, K, mi 
Ca, Sr, Ba, Al, Sc, Y, the lanthanides, Ti, Zr, V, Cr, Mn, Fe, Co, 
Cu, Zn; M is a metal selected from the group consisting of Ir, Rh, Pt 
Pd, and Ru; y has an integral or fractional value within the range 
from 0.1 to 3.0, z is an integer with a value from 2 to 7 and x has a 
value such that the compound is electrically neutral. 


23808 Apparatus for ges secondary air into an internal 
combustion engine. Nonoyama, T.; Harada, T.; Suzuki, Y. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4, 123,904. 7 Nov 1978. 
Priority date 3 Sep 1976, Japan. 8p. 

An apparatus is provided for introducing secondary air into 
an internal combustion engine. The apparatus has an air pump 
coupled to an air injection pipe system, the latter having an end 
terminating upstream of the catalytic converter, for introducing an 
amount of secondary air into the exhaust system of the engine. The 
apparatus further includes a valve device for maintaining the second- 
ary air directed to the exhaust system from the air pump at deter- 
mined constant pressure; thus, the amount of secondary air intro- 
duced into the exhaust system is effectively decreased during high 
rotational speed engine operation in order to prevent the catalytic 
converter from being overheated. 


23809 Catalytic purifier unit. Norbaeck, P.G. (to Aktiebo 
Carl Munters). US Patent 4,118,198. 3 Oct 1978. Priority date 25 Jun 
1973, Sweden. 6p. 

A purifier unit is disclosed which comprises a porous body 
coated with a substance having catalytic action to bring about 
purification of a medium, primarily a gas passing through the unit. A 
main field of use is the purification of hot exhaust gases from internal 
combustion engines. To render the porous purifier unit insensitive to 
the high temperature of the engine exhaust gases and the 
variations of temperature particularly in winter time when starting a 
motor vehicle, and at the same time resistant to high mechanical 
stress and shock arising mainly from jolts and vibrations of a motor 
vehicle in motion, the porous body is comprised of a plurality of 
thin, at least partly corrugated, layers — between themselves 
fine passageways extending from end to end for the medium to be 
purified and coated with the catalyst. The layers consist of a skeleton 
obtained from asbestos Lag oo by precipitation of certain inorganic 
substances and subsequent heating to the fusing or slagging tempera- 
ture for said substances. 


23810 Evaluation of benefit/cost/analyses = the 
emissions control program. Report No. W8563-1. Mrowka, C. Cam 
bridge, MA; Raytheon Service Co. (1977). 12p. (NP 2360), See. 
of Transportation, Washington, DC 

Cost-benefit analyses of automobile emission control method- 
ologies which have been performed are compared on the bases of 
analysis methods, variables included, the difficulties | in assessing the 
benefits of pollutant controls and the economic costs of human 
health. From this comparison it is concluded that: all of the benefit/ 
cost analyses that have been examined have neglected many of the 
disadvantages such as harmful effects of emissions from the catalytic 
converters themselves; the wide range of costs and benefits that have 
been determined by cost/benefit analysis gives a variety of solutions 
to a complex problem; the probability of determining the best 
possible emissions control program is not very good; and further 
research is needed on the effects that pollutants have on human 
health and the environment, as well as the natural processes that 
occur from the release of automotive emissions. The complexity of 
benefit/cost analysis makes it very unlikely that air regulations based 
directly on benefit/cost analysis will be achieved. However, as new 
pollution damage data or new technologies become available a more 
accurate assessment of the benefit/cost equation can be made. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 23800, 23801 
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23811 Method of treating combustion exhaust gas containing 
nitrogen oxides. Koike, S.; Matsunami, S.; Goto, Y.; Tanabe, Y. (to 
Mitsubishi Chemical Industries, Ltd.). US Patent 4,113,838. 12 Sep 
1978. Filed date 30 Dec 1976. 6p. 

A method of treating a combustion exhaust gas containing 
nitrogen oxides comprises: a first step of removing nitrogen oxides 
by treating a mixture of the exhaust gas, oxygen and ammonia in the 
absence of hydrogen or in the presence of lower than 10 mole ratio 
of hydrogen to ammonia at a temperature from 700 to 1300°C, and a 
second step of adjusting a mole ratio of hydrogen to ammonia in the 
pretreated exhaust gas to higher than 3 and treating the mixed gas at 
a temperature from 490 to 700°C. 


23812 Oxidation of NO/sub x/ and reduction of CO in combus- 
tion engines, preferably to clean the exhaust gases in vehicle engines. 
Hoelter, H.; Gresch, H.; Igelbuescher, H. (to Deutsches Patentamt). 
German(FRG) Patent 2,615,456/A/. 27 Oct 1977. 5p. (In German). 

The claim deals with a method to clean the exhaust gas of 
vehicle engines. It is suggested that liquid or gaseous compressed 
oxidants such as H»O2, potassium permanganate or ozone, which are 
kept in the boot of the vehicle, be sprayed into the hotest zone of the 
exhaust pipe. The exhaust gas pipeline is designed with border 
stripping rings in order to achieve a better swirl of the oxidant in the 
exhaust gas pipe. To overcome the pressure losses in the oxidation 
path and in the muffler, a compressor system driven by the engine 
produces the necessary injection to enable the oxidation of the gases 
in the oxidation path. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 23800, 23801, 23812 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 23800, 23801 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 23663, 23728, 23792 


23813 (BNL—25263) Hydrogen storage devices for automobiles. 
Strickland, G. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Three hydrogen storage devices are discussed. The first two, 
a cryogenic container (Dewar) of liquid hydrogen (LHe) and a 
pressure vessel filled with metal hydride (reservoir), have been 
successfully demonstrated in working vehicles; whereas the third is a 
low-pressure container of glass microballoons containing highly 
pressurized hydrogen and is still in the conceptual stage. Each of 
these devices supplies hydrogen to an internal-combustion engine 
(ICE) modified for hydrogen service. 


23814 (UCRL—81841) Environmental aspects of alternative 
fuels utilization for highway vehicles. Anderson, C.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 25 Oct 1978. 
Contract W-7405-ENG-48. 16p. (CONF-781109—22). Dep. NTIS, 
PC A02/MF AO1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

DOE programs in alternative fuels utilization for highway 
vehicles emphasize a shift to non-petroleum-derived transportation 
fuels. Some of the primary sources being considered are coal, oil 
shale, and biomass. The resultant synthetic liquid hydrocarbon fuels 
may or may not be identical to those derived from petroleum; the 
alcohols and hydrogen are certainly quite different. The paper 
briefly reviews a number of environmental issues that have arisen in 
the alternative fuels utilization program. Some concerns are prob- 
ably real; others are only rumored or feared. Some of the various 
projects that have been undertaken to resolve these issues are 
described. The accomplishments of these programs to data are 
emphasized (in some ways some of these fuels may be superior to 
existing fuels) and needs for further work are identified. 


23815 Dry gaseous fuel generator. Totten, G.F.; Harman, W.L. 
US Patent 4,106,457. 15 Aug 1978. Filed date 18 Nov 1976. 10p. 

The invention discloses an apparatus for converting liquid 
fuel into a highly combustible dry gaseous fuel for internal combus- 
tion engines comprising a fuel injector connected to a heated baffle 
chamber containing a multiplicity of baffles, heated to the exhaust 
temperature of an internal combustion engine. The heated baffle 
chamber in turn communicates with an unheated baffle chamber 
containing a plurality of unheated baffles, which in turn communi- 
cates with a distribution chamber with throttle valves and a venturi 
to controllably disperse the dry gaseous fuel mixed with air into the 
intake manifold of an internal combustion engine. 
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23816 (CONF-780867—1) Crystallographic contributions to the 
energy problem. Wilkinson, M.K. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 50p. Dep. NTIS, PC A03/ 
MF AOI. 

From 11. congress of crystallography; Warsaw, Poland (3 
Aug 1978). 

Areas in which studies of crystallography can contribute to 
development of new materials for energy technology are reviewed. 


(GHT) 


23817 (DOE/US—002) Energy Materials Coordinating Commit- 
tee (EMACC),). Annual report, fiscal year 1978. (Department of 
Energy, Washington, DC (USA)). 1978. 75p. Dep. NTIS, PC A04/ 
MF AOl1. 


Brief overviews of activities in energy-related materials re- 
search are presented by members of the DOE Energy Materials 
Coordinating Committee. 


23818 (EMD—78-41) Management of Federal materials research 
should be improved. Staats, E.B. (General Accounting Office, Wash- 
ington, DC (USA)). 14 Jul 1978. 60p. General Accounting Office, 
Washington, DC. 

Report to the Congress of the United States by the Comptrol- 
ler General. 

The United States is the world’s largest consumer of materi- 
als, yet there is no single Federal organization which directs materi- 
als research and development on a national level. GAO recommends 
that the Office of Science and Technology Policy provide the 
needed direction. A centralized materials clearinghouse could save 
millions of dollars by identifying unnecessary research duplication 
and by facilitating coordination of research and development pro- 
grams. GAO further recommends that the Smithsonian Science 
Information Exchange be the official information center for materi- 
als research and development and that the Office of Management 
and Budget take certain actions to assure that the information is 
collected. 


23819 Papers and discussions. Reutte, Austria; Metallwerk Plan- 
see AG and Co. KG (1977). 74p. (In Several Languages). (CONF- 
770564—P4). 

From 9. plansee seminar; Reutte, Austria (23 May 1977). 

Papers from the 9th Plansee Seminar including papers on 
impurities on the surface of Mo, erosion properties of titanium 
carbonitrides, Hf coatings for cemented carbides alloy development, 
Mo diffusion in TZM, and properties of W—C—Hf alloys are 
presented. A separate abstract was prepared for one paper. (FS) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 24132 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 21448, 21687, 23351, 23387, 
23390, 23852, 23862, 23899, 23909, 23916, 23918, 23928, 23945, 
23981, 24021, 24033, 24397 


23820 (BDX—613-1993(Rev.)) Deposition of aluminum-copper 
alloy on laminated polyimide substrates from an RF induction source. 
Hale, G.J. (Bendix Corp., Kansas City, MO (USA)). Nov 1978. 
Contract EY-76-C-04-0613. 46p. Dep. NTIS, PC A03/MF AOI. 

A physical vapor deposition process with an rf induction 
vapor source has been developed to deposit 11.2-um aluminum- 
copper alloy on polyimide laminate substrates. The total thickness 
values can be repeated within a *~ 0.5-um range with a 90-percent 
yield. The average thickness uniformity (standard deviation divided 
by average thickness) of the deposit acquired by beta backscatter for 
100 substrates was 1.2 percent. The aluminum-0.3 weight percent 
copper vapor charge results in a copper content in the deposit of 
approximately 0.12 weight percent. The copper shows no preferen- 
tial deposition pattern, as related to the surface of the laminate and 
its dispersion throughout the deposit. The resistivity of the alumi- 
num-copper deposits is 3 4M-cm and is stable from one deposition 
run to another. Also, the resistivity did not appear to be related to 
the geometry of the domed substrate. The density of the 11.2-~m- 
thick aluminum-copper film was within 1 percent of theoretical, and 
its adhesion to the polyimide exceeds that required for postdeposi- 
tion operations and handling. Physical vapor-deposited aluminum- 
copper films for beta backscatter thickness standards were provided 
and were instrumental in achieving the reported uniformity values 
and determining the beta backscatter measurement uncertainty. 
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23821 (HEDL-SA—1604-FP) Alternative oxide fuel pellet fabri- 
cation for irradiation testing. Rasmussen, D.E.; Jentzen, W.R.; 
McCord, R.B. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 27 Oct 1978. Contract EY-76-C-14-2170. 24p. (CONF- 
7810143—5). Dep. NTIS, PC A02/MF AOl. 

From 31. pacific coast meeting of American Ceramic Society; 
San Diego, CA, USA (25 Oct 1978). 

Portions of document are illegible. 

Fabrication of experimental breeder reactor fuel pellets by the 
common cold-press-and-sinter technique for irradiation testing in 
EBR-II is discussed. Fuel types include mixed thoria-plutonia, UO. 
enriched with 22 weight percent *°U in U, UO: enriched with 
thirty-four weight percent 7*°U in U, and mixed urania-plutonia. 


23822 (IS-M—167) Ultrapurification of reactive metals. Peter- 
son, D.T. (Ames Lab., IA (USA)). 1979. Contract W-7405-ENG-82. 
13p. (CONF-790104—1). Dep. NTIS, PC A02/MF AO1. 

From International conference on advances in chemical met- 
allurgy; Bombay, India (3 Jan 1979). 

The purification of reactive metals to a high degree of com- 
pleteness presents a difficult, continuing challenge. The development 
of advanced and more sensitive analytical methods and more sophis- 
ticated processing equipment have created the opportunity for fur- 
ther advances in the field of metal purification. More detailed and 
quantitative examination of presently used purification methods may 
well reveal ways in which significant improvements in the results 
can be made. More highly purified metals are needed in the contin- 
ued advance of metallurgical research and examples of this need will 
be cited. The costs of metal purification increase with the complexity 
of the processes and equipment that are used. These costs are, 
however, a necessary part of research expenses and must be recog- 
nized as such. The limits to which reactive metals can be purified 
cannot be predicted with certainty but seem likely to be considerably 
beyond present achievements. 


23823 (IS-M—171) Electrotransport purification of thorium 
under low pressure conditions. Schmidt, F.A.; Outlaw, R.A.; Lunde, 
B.K. (Ames Lab., IA (USA); National Aeronautics and Space Ad- 
ministration, Langley AFB, VA (USA). Langley Research Center). 
1979. Contract W-7405-ENG-82. 8p. (CONF-790102—2). Dep. 
NTIS, PC A02/MF AO1. 

From 17. AIAA aerospace sciences meeting; New Orleans, 
LA, USA (15 Jan 1979). 

It was demonstrated that the ultrapurification of refractory 
metals by electrotransport refining could best be accomplished in the 
noncontaminating environment of an orbiting low density materials 
laboratory such as the Molecular Shield Device. Refining experi- 
ments were performed at 2 x 10° torr which resulted in the 
preparation of small quantities of the World's purest thorium metal. 
The microgravity occurring in orbit was simulated electromagneti- 
cally and shown to be advantageous in eliminating grain-sliding 
caused by the plastic deformation of the sample at high temperature. 
The electrotransport sample assembly was tested in several environ- 
ments including simulated solar irradiation, coldness and darkness, 
and under various pressure conditions. Ultrapure single crystals of a 
thorium were also prepared and characterized. Laboratory electron- 
ics for the experiment were developed and a totally automatic 
control system was used to heat the specimens. 


23824 (LBL—8419) Thermodynamics and mechanisms of sinter- 
ing. Pask, J.A. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Oct 1978. Contract W-7405-ENG-48. 30p. (CONF- 
7810129—1). Dep. NTIS, PC A03/MF AO1. 

From International symposium on factors in densification and 
sintering of oxide and non-oxide ceramics; Hakone, Japan (3 Oct 
1978). 

A phenomenological overview and exploration of the ther- 
modynamic and geometric factors play a role in the process of 
densification of model compact systems consisting of crystalline 
spheres of uniform size in regular and irregular packing that form 
grain boundaries at every contact point. A further assumption is the 
presence of isotropic surface and grain boundary energies. Although 
such systems are unrealistic in comparison with normal powder 
compacts, their potential sintering behavior can be analyzed and 
provided with a limiting set of behavior conditions which can be 
looked upon as one boundary condition. This approach is logically 
realistic since it is easier to understand and provide a basis for 
understanding the more complex real powder systems. 


23825 (SAND—78-1749C) Solderability. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 9p. (CONF- 
780964—1). Dep. NTIS, PC A02/MF AO1. 

From SME seminar; Anaheim, CA, USA (19 Sep 1978). 

The problems in attaining good solderability, primarily print- 
ed circuit boards, testing for solderability and maintaining solderabi- 
lity over extended periods for electronic components, particularly 
those of copper, are addressed. 
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23826 GTA welding and heat treating of high purity aluminum. 
Voigt, R.C.; Loper, C.R. Jr. (Univ. of Wisconsin, Madison). Weld. J. 
(Miami); 58: No. 1, 20-25(Jan 1979). 

Gas tungsten arc welding is a suitable way to join high purity 
aluminum with only small increases in the electrical resistivity at 4.2 
K (ie., -269 C or -452 F) if proper welding procedures are used. 
High purity aluminum weld zone properties, useful for the design of 
cryogenic superconducting devices, are now available. The addition- 
al electrical resistivity caused by welding is independent of original 
base metal resistivity and can be decreased significantly by heat 
treatments as low as 260 C (500 F) for 30 minutes. Tungsten 
contamination caused from welding is small (on the order of 0.2 
ppM) but it is a significant contribution to weld zone resistivity. This 
suggests that other welding techniques such as laser welding or 
electron beam welding may be successful alternatives. Additional 
GTA welding tests for various welding conditions and welding 
procedures would lead to a greater understanding of the tungsten 
emission levels during welding. Perturbations during GTA welding 
such as electrode spitting or electrode contact with the weld metal 
must be eliminated to successfully weld high purity aluminum. 
Improper welding techniques causing arc instabilities, for any 
reason, cause highly resistive welds that must be properly repaired. 


23827 Fundamental mechanisms of penetration in GTA welding. 
Mills, G.S. (Rockwell International, Golden, CO). Weld. J. (Miami); 
58: No. 1, 21s-24s(Jan 1979). 

Continued study of arc properties using emission spectros- 
copy coupled with computer simulation of the heat flow in welds 
has led to an understanding of the phenomena that control weld 
fusion zone shape. It was found that the liquid metal flow patterns in 
the weld pool are of prime importance and that arc current density 
characteristics and base metal properties have only indirect influ- 
ence. The mode of interaction between the arc and weld pool flow is 
presented in qualitative terms. 


23828 New amorphous MoyeCos, alloy prepared by high-rate 
sputter deposition. Wang, R.; Merz, M.D.; Brimhall, J.L. (Battelle 
Pacific Northwest Labs., Richland, WA). Scr. Metall.; 12: No. 11, 
1037-1041(Nov 1978). 

An amorphous MoyeCos4 alloy was prepared, which assem- 
bled the amorphous WsoFeso alloy. At low magnifications, the alloy 
showed a featureless microstructure with broad diffraction rings. At 
high magnification, the microstructures had the salt and pepper 
feature. The alloy has a high microhardness indicating a strong 
covalent bonding. Density, thermal effects, and fracture properties 
were measured. (FS) 


23829 Brazing molybdenum and tungsten for high temperature 
service. Lundberg, L.B.; Turner, W.C.; Hoffman, C.G. (Los Alamos 
Scientific Lab., NM). Weld. J. (Miami); 57: No. 10, 311s-318s(Oct 
1978). 

From 9. international AWS-WRC brazing conference; New 
Orleans, LA, USA (4 Apr 1978). 

Investigations were conducted to develop vacuum brazes for 
molybdenum and tungsten which can be used in seal joint applica- 
tions up to 1870 K (1597 C, 2907 F). Joints were attempted in 
molybdenum, tungsten and tungsten—molybdenum. The braze mate- 
rials included: Ti—10Cr powder, Ti—30V wire, Ti—65V wire, V 
wire, Ni electroplate, MoB—SOMoC powder mixture, V—SOMo 
powder mixture, Mo—15MoB2 powder mixture and Mo—49V— 
1SMoB2 powder mixture. Braze temperature ranged from 1900 K 
(1627 C, 2961 F) to 2530 K, (2257 C, 4095 F), and leak-tight joints 
were made with all braze materials except Ti—10Cr. After heat 
treatments up to 1870 K (1597 C, 2907 F) Kirkendall voiding was 
found to cause leakage of some of the joints made with only 
substitutional alloying elements. However, adding base metal pow- 
ders to the braze or narrowing the root opening eliminated this 
problem. Kirkendall voiding was not a problem when interstitial 
elements were a major ingredient in the braze material. Shear testing 
of Ti—65V, V, MoB—SOMoC and V—S0Mo brazed molybdenum at 
1670 K (1397 C, 2547 F) indicated strengths equal to or better than 
the base metal. Ti—65V, V—SOMo and MoB—S0OMoC brazed joints 
were exposed to basalt at 1670 K (1397 C, 2547 F) for 3 h without 
developing leaks. 


23830 Development of nickel—chromium—silicon base filler 
metals. Lugscheider, E.; Knotek, O.; Kloehn, K. (Technical Univ., 
Aachen, West Germany). Weld. J. (Miami); 57: No. 10, 319s- 
323s(Oct 1978). 

From 9. international AWS-WRC brazing conference; New 
Orleans, LA, USA (Apr 1978). 

Ni—Cr—Si and Ni—Cr—Si—P alloys were used for brazing 
experiments. Their strength properties were tested using the AWS 
single-lap standard method. The ability of the investigated alloys for 
high temperature brazing filler metal is discussed. 
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23831 Intrinsic diffusion and vacancy flow effects in vanadium-- 
titanium alloys. Carlson, P.T. (Oak Ridge National Lab., TN). 
Metall. Trans., A; 9: No. 9, 1287-1297(Sep 1978). 

Intrinsic diffusion coefficients and vacancy flow parameters 
were determined in the vanadium--titanium system from 900 to 
1500°C. The experimental results reflect a greater influence of the 
vacancy flow phenomenon on the intrinsic flux of each species than 
that predicted on the basis of the random alloy model. The principal 
assumptions of the random alloy model are that a single vacancy 
mechanism is the operative diffusion mechanism and that all diffus- 
ing species find themselves in random environments with the ab- 
sence of preferred sites for either atoms or vacancies. Solvent 
diffusivity enhancement calculations were performed and suggest 
that existence of two competing, vacancy mechanisms in this system. 
The observed discrepancies between theoretical and experimental 
values were examined in light of the occurrence of a combined 
monovacancy-divacancy mechanism. Other nonrandom effects are 
discussed which result in violations of the random alloy model 
assumptions and which lead to differences between theoretical and 
experimental quantities. 


23832 Progress report, the weldability of arctic line pipe steels. 
April 1—June 30, 1978. (Lehigh Univ., Bethlehem, PA). Weld. Res. 
Counc. Prog. Rep.; 33: No. No. 9, 19-20(Sep 1978). 

A testing program describes the evaluation of the coarse- 
grained heat-affected zones of six heats of line pipe steel and slot- 
specimen cracking tests to determine preheat temperatures and limits 
on time lapse between the root and hot passes that avoid cold 
cracking. The composition, mechanical properties and microstures 
are presented. (FS) 


23833 Quality assurance of PE piping and joints. Rether, F. 
(Westfaelische Ferngas-A.G., Dortmund (Germany, F.R.)). Gas 
Waerme Int.; 27: No. 8, 431-434(Aug 1978). (In German). 

Considerable importance is attached to the quality assurance 
of welded site connections in laying PE gas piping. The problem is 
to assess defects in welded joints and their influence on the service 
life of welds and pipe line. As destructive tests can hardly be used 
under site conditions, it is necessary to find a reliable correlation to 
non-destructive tests. Size, type and location of the flaw in the 
welded joint and the influence of wrong welding parameters and 
their quantitative influence on joint quality must be analysed and 
allowed for. All available testing methods such as visual checks, 
ultrasonic and radiographic tests, destructive tests and the optical 
tests now being developed should be used. 


23834 Diffusion welding multifilament superconductive compos- 
ites. Witherell, C.E. (Lawrence Livermore Lab., CA). Weld. J. 
(Miami); 57: No. 6, 153s-160s(Jun 1978). 

Diffusion welding or hot pressure-welding of joints of magnet 
coils for large electromagnets for magnetic mirror development in 
fusion energy for power generation are described. Composites were 
fabricated of Nb—Ti copper of different proportion of superconduc- 
tor and filament size. Diffusion welding was found to be a feasible 
method for joining Nb—Ti superconducting alloy filaments in a pure 
Cu matrix with bonding of all constituents including the supercon- 
ducting filaments. (FS) 


23835 Process for producing clad metals, Takamura, M.; Matsuo, 
A.; lijima, K. (to Nippon Gakki Seizo Kabushiki Kaisha). US Patent 
4,090,873. 23 May 1978. Filed date 30 Jul 1976. 12p. 

Cladding materials in a powdery state are laminated with a 
base material by compaction under static fluid pressure. Thermal 
treatment sinters the cladding materials and mutual diffusion at the 
borders between the cladding material and the base material. The 
advantages and disadvantages of the component materials compen- 
sate each other. 


23836 Oxidation of niobium in ‘pure’ hydrogen atmospheres. 
Makenas, B.J. (Hanford Engineering and Development Lab., Rich- 
land, WA). Metall. Trans., A; 9: No. 5, 738-740(May 1978). 

The formation of niobium suboxides during low temperature 
hydrogen annealing is shown. The suboxide formation will also be 
shown to result from a hydrogen enhanced oxidation process. 


23837 5% NiCrMoV steel for welded low pressure steam turbine 
— McGill, B.; Murphy, M.C. Met. Constr.; 10: No. 2, 63-67(Feb 
1978). 

The development of a 5% NiCrMoV steel is reported, de- 
signed to take the place of 2% CrNiMo steel in the manufacture of 
low pressure rotors of higher capacity than have previously been 
built. In the development of submerged arc flux/wire combinations 
consideration was made of HAZ toughness, design factors and 
cracking. Weldability trials were carried out and properties of 
welded joints are presented. 


23838 Solvent-fixed coordinate system applied to two-phase diffu- 
sion coatings resulting from a constant surface flux of solute. 
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Creighton, D.L. (Univ. of Missouri, Columbia); Benedetti, R.L. 
Metall. Trans., A; 8: No. 11, 1721-1726(Nov 1977). 

The explicit finite difference form of the diffusion equation 
has been used to describe a two-phase binary diffusion problem 
which includes a constant surface flux boundary condition, a concen- 
tration-dependent diffusion coefficient, and dimensional change due 
to both additions of material and nonideal solution behavior. The xi/ 
sub y/ coordinate system, containing an equal number of mols of the 
substrate component per increment, has been employed to simplify 
the mathematical form of the diffusion equation. At the two-phase 
interface a Lagrangian extrapoiation has been employed in conjunc- 
tion with the finite difference equations to determine solute concen- 
tration and flux as well as interface movement. Results of sample 
calculations for the a and 8 phases formed when a constant flux of 
aluminum is admitted to a copper surface at 850°C are presented 
graphically. Results include concentration profiles, surface concen- 
tration as a function of time, and movement of the a--B interface for 
a flat plate and for a cylinder. This treatment is applicable to any 
two-phase binary system wherein the arrival rate of solute atoms at 
the solvent surface, either by ionic transport in high-temperature 
electrodiffusion cells or from the vapor phase, is equal to the 
diffusion rate into the surface. 


23839 Microstructural investigation of the bec to A15 phase 
transition in sputter-deposited NbsAl superconductors. Wang, R.; 
Dahlgren, S.D. (Battelle Pacific Northwest Labs., Richland, WA). 
Meaall. Trans., A; 8: No. 11, 1763-1768(Nov 1977). 

The bcc to A15 phase transition in sputter-deposited NbsAl 
(CbsAl) superconductors was studied using transmission electron 
microscopy. Four distinct microstructures were observed for the 
sputter-deposited and isochronally heat treated samples. Heat treat- 
ments were for 24 h at temperatures between 500 and 700°C. 
Deposition at 10°C produced the bec phase with a small grain size of 
1000A. The bcc grains contained a high density of dislocations and 
fine precipitates. Coarse precipitates were found in the bec grains 
and at the grain boundaries after heat treatment between 500 and 
600°C. At 650°C, the A15 phase was detected in the presence of the 
bcc phase; the nucleation of the A1l5 phase originated at the grain 
boundary. Finally, a homogeneous microstructure of A1l5 phase 
resulted from heat treatment at 700°C. The A15 phase had a small, 
but defect free grain of 2500A. It is believed that such microstruc- 
tures of Al5 phase could have enhanced superconducting critical 
current (J/sub c/) and critical temperature (T/sub c/). 


23840 Thermodynamic properties of niobium—tantalum—oxygen 
solid solutions. Lauf, R.; Altstetter, C. (Univ. of Illinois, Urbana). 
Scr. Metall.; 11: No. 11, 983-985(Nov 1977). 

EMF measurements were made on solid solution Nb—Ta— 
O, electrolyte ThO2/Y20Os3, and V + 10 at. % Oa + B phase 
mixture in an equilibrium study. The solid electrolytic cell technique 
is suitable for determining oxygen solubility and thermodynamic 
properties of ternary systems having two metal components. The 
enthalpy and entropy changes vary linearly with composition be- 
tween the values for pure Nb and pure Ta. (FS) 


23841 Direct brazing of ceramics, graphite and refractory metals. 
Canonico, D.A.; Cole, N.C.; Slaughter, G.M. (Oak Ridge National 
Lab., TN). Weld. J. (Miami); 56: No. 8, 31-38(Aug 1977). 

A number of compositions are discussed that have been 
satisfactorily used to braze ceramics, graphite, and refractory metals 
without a prior surface treatment. One alloy, Ti-25% Cr-21% V, has 
wet and flowed on aluminum oxide and graphite. Further, it has 
been utilized in making brazes between different combinations of the 
three subject materials. The excellent flowability of this alloy and 
alloys from the Ti-Zr-Ge system is evidenced by the presence of 
filler metal in the minute pores of the graphite and ceramics. 


23842 Welding and code requirements in power plant construc- 
tion. Pardi, L.E. J. Met.; 29: No. 6, 7-11(Jun 1977). 

All large fossil-fired and nuclear power plants for generating 
electricity are comprised of water and steam containment systems 
joined together by carbon steel, chrome moly, or stainless steel 
piping. Construction of the power systems involves welded installa- 
tion of stainless steels, carbon steels and chromium-molybdenum 
steel. Welding types including J and V butt welding and narrow gap 
welding are described. (FS) 


23843 Effects of surface hardening treatments on wear resistance 
of Mo and TZM sheet. Kalns, E. J. Met.; 29: No. 4, 7-11(Apr 1977). 

Attempts were made to determine the effects of three differ- 
ent surface hardening treatments on the wear resistance of unalloyed 
Mo and TZM. The surface treatments were boriding, siliciding and 
nitriding. Boride and silicide layers were 100% dense. The nitride 
layers displayed porosity. A good metallurgical bond was achieved 
in all three surface-hardening systems. (FS) 
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23844 Gold layers on ceramics. Holcombe, C.E.; Snyder, W.B. 
(Oak Ridge Y-12 Plant, TN). J. Less-Common Met; 51: 163- 
164(1977). (Y/DA—6764). 

In the design of high temperature (>= 650°C) capacitance 
transducers, a metal that is stable in an oxidizing environment must 
be bonded to a ceramic substrate with a volume resistivity (at 
temperature) of about 10° to 10° 2 cm. Suitable ceramic substrates 
(> =99% dense) chosen for this work were alumina (Al,Os3), ma- 
chinable glass--ceramic (MGC) and boron nitride (BN). Of the many 
traditional techniques for ceramic to metal bonding, a combination 
of three methods was used in sequence to form a ceramic--gold 
interfacial bond: (1) physical vapor deposition; (2) annealing for 
diffusion bonding; and (3) electroplating. The physical vapor deposi- 
tion step allows reactive metals that are not readily ion-plated (Ni, 
Cr, or Y) to be used as an interlayer in an attempt to form a graded 
reaction layer on annealing (reacting with both the Au and the 
ceramic). Thus a reactive metal was vapor deposited (to approx. | to 
2 mm thickness) onto the ceramic substrate and covered by an 
equivalent thickness of vapor-deposited Au; the coated substrate was 
then annealed at 900°C for 1 to 5 h in an argon atmosphere; after 
cooling, the conductive coating was electroplated to a final thickness 
of 0.025 to 0.037 mm. Stability of the coatings was determined by 
heat treating in air at 650°C for one week. Specimens were examined 
by optical microscopy, scanning electron microscopy (SEM) and 
electron probe microanalysis (EPMA), in addition to visual inspec- 
tion. Using the same application procedure a sample with an Au 
coating and no interlayer was prepared on each of the ceramic 
substrates for comparison. 


23845 (RFP-Trans—250) Experience with permanent modifica- 
tion of aluminum—silicon cast alloys. Alker, K.; Hielscher, U. Trans- 
lated from Aluminium (Duesseldorf); 48: No. 5, 362-367(1972). 14p. 
Dep. NTIS, MF AOl. 

Portions of document are illegible. 

Since the discovery of so-called modification by sodium or 
sodium salts of AlSi cast alloys with eutectic or near-eutectic com- 
position, the application of these materials has greatly increased in all 
branches of industry. Today they are among the most used light- 
metal cast alloys. Modification improves mechanical properties, in- 
hibits precipitation of coarse eutectic silicon (which means an im- 
provement in workability), and gives certain practical advantages in 
casting (primarily in chill-casting). For example, chill-cast pieces 
which have sharply differing wall thicknesses or are cast with sand 
cores oftentimes may be produced with high quality only if the melt 
is modified beforehand. Otherwise, the formation of different struc- 
tures and bubbles is to be expected. Modification with sodium or its 
salts has some disadvantages. 


23846 (UCRL-Trans—11388) Possible direct methods for explo- 
sive compaction of powders, particularly tungsten. Balzerowiak, H.P.; 
Bock-Nussbaum, F.; Pruemmer, R.; Schmidt, D. Translated from 
High Temp. - High Pressures; 3: No. 5, 517-524(1971). 15p. Dep. 
NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

Tests on compaction of tungsten powders are reported. The 
results presented show that compaction of cylindrical specimens 
with high final density (ca. 95% theoretical) is possible. The main 
parameters influencing explosive compaction of tungsten powder, 
e.g., type and quantity) of explosive, are reported. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 21906, 23828, 23831, 23832, 
23838, 23839, 23880, 23881, 23894, 23895, 23896, 23901, 23905, 
23906, 23907, 23908, 23910, 23929, 23930, 23944, 23969, 23971, 
24096, 24371, 24372, 24394, 24398 


23847 (CONF-780868—5) °?Fe Moessbauer and magnetization 
study of the Th;Fes and the hydride Th;Fe;sH/sub n/. Viccaro, P.J.; 
Shenoy, G.K.; Dunlap, B.D.; Westlake, D.G.; Malik, S.K.; Wallace, 
W.E. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 10p. Dep. NTIS, PC A02/MF AOl. 

From Conference on the applications of the Moessbauer 
effect; Kyoto, Japan (28 Aug 1978). 

Th7Fes is known to be a Pauli paramagnet and to undergo a 
superconducting transition at 1.86K. Its hydride Th;FesH/sub n/ is 
shown to possess magnetic ordering. The *’Fe saturated hyperfine 
field in the hydride is estimated to be aproximately 20kG. A positive 
isomer shift of 0.30 *~ 0.02 mm/s at 300 K relative to ThzFes would 
be consistent with an increase in d-like electrons on Fe. Preliminary 
magnetization results indicate a magnetic moment of about 0.5 ./sub 
B/ for the hydride and a transition temperature near 300 K. 


23848 (COO—2296-19) Diffusional creep of multicomponent sys- 
tems. Progress report, February 1, 1978—January 31, 1979. Li, 
J.C.M. (Rochester Univ., NY (USA)). 1979. Contract EY-76-S-02- 
2296. 53p. Dep. NTIS, PC A04/MF AOl1. 
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The achievements this year can be summarized as follows: (1) 
Successful completion of photoelastic studies of three dimensional 
stress field caused by a cylindrical punch. (2) Successful completion 
of pencil slip studies in B-Tin single crystals. (3) Equipment set up 
and preparation for experimental investigation of laser-excited diffu- 
sion and creep in solids. No positive results yet. Some negative 
results are described. 


23849 (GEPP-TIS—391) Replication technique for examining 
defects in the interface of a metal-to-glass ceramic bond. Spears, R.K. 
(General Electric Co., St. Petersburg, FL (USA). Neutron Devices 
Dept.). 22 Sep 1978. Contract EY-76-C-04-0656. 20p. Dep. NTIS, 
PC A02/MF AOI. 

Epoxy replicas were made of the interface of a molybdenum 
and glass-ceramic assembly and examined by scanning electron mi- 
croscopy. Replications of this interface were produced by first 
removing the molybdenum from four assemblies using a nitric acid- 
based etchant. The glass-ceramic insulators that remained were 
pressure eg my in epoxy. After curing, the glass-ceramics 
were etched from the epoxy in an hydrogen fluoride-based acid 
etchant. The resulting replicas resembled the texture of the molybde- 
num surface with the interface defects shown in detail as projections. 
This process revealed some unusual interface problems which ap- 
peared to be associated with the evolution of gas from the molybde- 
num piece parts. 


23850 (IS-T—831) Lattice parameters of iron—aluminum silicon 
alloys with the DO; structure. Cowdery, S.J. (Ames Lab., IA 
(USA)). Jan 1979. Contract W-7405-ENG-82. 37p. Dep. NTIS, PC 
A03/MF AOl. 

Thesis. 

The room temperature lattice parameters of FezsSi/sub x/Al/ 
sub 25-x/ alloys for x = 0 to 25 and Fe7sSi/sub x/Al/sub 27-x/ 
alloys for x = 13.5 to 24.3 were measured, as well as alloys of the 
composition FegsSiioAlee and Fe73 7Siie eAlo 7, by x-ray techniques. 
Debye Scherrer powder photographs and a singly-iterative, weight- 
ed least-squares computer program were employed in this investia- 
tion. The values obtained were found to vary non-linearly from 
5.6533A for FesSi to 5.7935A for FesAl for the FezsSi/sub x/Al/sub 
25-x/ alloys, and from 5.6569A for 10 wt % Fe73Ale7-90 wt % 
Fez3Sie7 to 5.7148A for 50 wt % Fe7z3Ale7-50 wt % Fe7z3Siez for the 
Fe7z3Si/sub x/Al/sub 27-x/ alloys. A polynomial fit was obtained for 
both curves. The lattice parameters of FessSiioAle2 was found to be 
5.7308A and that of Fe7zs 7Siie ¢Alo 7, the Sendust alloy, 5.6993A. All 
values are corrected for refraction. Preliminary elastic constant 
measurements were also performed on a FesAl single crystal at 
77.4°K. 


23851 (LBL—7632) High-resolution electron microscopy studies 
of Au—Ni spinodial alloys. Wu, C.K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1978. Contract W-7405- 
ENG-48. 109p. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

High-resolution electron microscopy has been utilized to 
monitor the decomposition process in Au—Ni spinodal alloys. Indi- 
vidual measurements were made of lattice fringe spacings which are 
sensitive to composition variations at the atomic plane level. Results 
indicate that rather smooth and regular composition waves are 
obtained at an early stage of decomposition, and that later stage 
coarsening results in larger amplitude fluctuations. This provides 
direct evidence of simultaneous decomposition and coarsening 
which agrees with theoretical predictions. An analysis of reaction 
kinetics and morphology suggests that decomposition is one-dimen- 
sional, even after very long aging times. This behavior is believed to 
be the result of a large matrix strain energy associated with the 
decomposition product and the slow decomposition kinetics due to 
low temperature aging (at 150°C). 


23852 Electron factors in the occurrence of sigma and structural- 
ly related transition metal alloy phases. Watson, R.E. (Brookhaven 
National Lab., Upton, NY); Bennett, L.H. Scr. Metall.; 12: No. 12, 
1165-1170(Dec 1978). 

Two electron factors are employed in considering trends 
concerning binary transition metal alloys which form in the o or in a 
structurally related phase. One factor chosen is closely related to the 
e/a ratio, namely the d-band vacancy count or the number of holes 
per atom in the alloy d-bands. The second parameter is the electron- 
egativity difference A phi. 


23853 Elastic interaction energy calculations for Guinier—Pres- 
ton zones in Al—Cu and Cu—Be. Seitz, E.; de Fontaine, D. (Univ. of 
California, Los Angeles). Acta Metall.; 26: No. 11, 1671-1679(Nov 
1978). 

Computer experiments were performed in order to study 
elastic strain effects of small coherent precipitates. The model calcu- 
lations were based on the harmonic theory of microscopic elasticity, 
which is a modification of lattice statics theory. The theoretical 
model requires as input only Born—Huang force constants of the 
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host material and the elements of a symmetric stress-free distortion 
tensor for describing the elastic strain effects of individual defects. 
Elastic interaction energy calculations for Guinier—Preston (G.P.)- 
zones in Al—Cu, simulated by disk-like clusters of tetragonal de- 
fects, show a tendency for stacking of two parallel disks separated 
by two lattice parameters, thereby providing a possible explanation 
for the G.P. to 6” decomposition in supersaturated Al—Cu solid 
solutions. In contrast, the calculations show no such tendency for 
Cu—Be solutions, because of the marked anisotropy of the Cu host. 


23854 TEM investigation of anisotropic lattice distortions in 
ordered NbH and NbD alloys. Pesch, W.; Schober, T.; Wenzl, H. 
(Kernforschungsanlage, Juelich, Ger.). Scr. Metall; 12: No. 9, 815- 
820(Sep 1978). 

Ordering of H in Nb at high concentrations and low tempera- 
tures on special tetrahedral sites causes anisotropic lattice distortions. 
These deformations can be attributed to interactions between H and 
Nb atoms and between H atoms themselves. The Hb—H interaction 
is expected to result in a tetrahedral distortion according to the 
symmetry of the interstitial site. This interaction may be described 
by the tetragonality x. The Nb—H interaction results in an isotropic 
lattice expansion despite the occupancy of tetrahedral sites by the 
hydrogen atoms. H—H interactions cause a shearing of the cubic 
cell. Since the nearest H—H distance is along the c-axis, an attrac- 
tive H—H potential will make a > 90° A repulsive H—H interac- 
tion will decrease this angle. The lattice distortions relative to the 
orientation of the H superlattice with selected area electron diffrac- 
tion was determined. Measurements were performed in the epsilon- 
phase (NbsHs) because the large number of superlattice reflections 
permits data to be collected along the three main crystallographic 
directions. 


23855 Deformation substructure and slip systems in directionally 
solidified Nis Al(y’)--Nis Nb(5). Bhowal, P.R. (Univ. of Connecticut, 
Storrs); Metzger, M. Metall. Trans., A; 9: No. 8, 1027-1038(Aug 
1978). 

At strains approximately < 5 x 107%, the 2 wm y’ lamellae 
deformed by dislocation multiplication on those few slip systems 
with unobstructed paths for screw dislocations together with slip on 
those other systems which could subsequently become active 
through cross slip. b was mainly (110) [on (111) and (100)] at 25°C 
and (100) [on (100) and (110)] at 300 to 600°C. The influence of the 
composite environment on yy’ was viewed as the restriction of 
multiplication leading to severe exhaustion hardening and limited 
load transfer to 5. Larger deformations at 300 to 600°C were 
achieved through formation of (211) twins in 6 which generated +’ 
deformation bands with dominant slip systems [b = (110) on (100) 
and (111)] determined by both compatibility and dislocation mobility 
requirements for accommodation of the large (0.4) twin shear. The 
bands then provided the dislocation sources for the remainder of the 
y'. 


23856 Beta decomposition of (Hf/sub x/Zr/sub 1-x/)soNbzo ter- 
nary alloys. Jones, W.B. (Sandia Labs., Albuquerque, NM); Taggart, 
R.; Polonis, D.H. Metall. Trans., A; 9: No. 8, 1133-1140(Aug 1978). 

The processes of beta decomposition have been examined in 
ternary alloys of the form (Hf/sub x/Zr/sub 1-x/)soNb20 to deter- 
mine the influence of Hf additions to a basic ZrsoNbz2o composition. 
In the chill cast condition, Hf additions have been found to decrease 
the temperature coefficient of electrical resistivity from a value of - 
0.0015%/K for the binary ZrsoNbzo alloy to a value of -0.011%/K 
for a (HfsoZrso)soNbzo ternary alloy. This change is explained in 
terms of the bcc lattice instability typical of Ti, Zr, and Hf alloys. 
The Hf additions enhance the kinetics of omega-phase precipitation 
during aging at 648 K. The aging of a (HfosZros)soNbzo alloy for 12 h 
results in the precipitation of a high volume fraction of cuboidal 
shaped omega-phase particles. A phase separation which results in 
the formation of solute lean discs (B/sub 1/) occurs together with the 
precipitation of the omega-phase. These discs formed both randomly 
within the matrix and heterogeneously along dislocations and at 
grain boundaries. 


23857 Anomalous diffusion in omega forming systems. Sanchez, 
J.M.; De Fontaine, D. (Univ. of California, Los Angeles). Acta 
Metall.; 26: No. 7, 1083-1095(Jul 1978). 

A model for anomalous self-diffusion in the Group IV B 
transition metals Ti, Zr and Hf is proposed. It is an extension of a 
previous model which was based on the identity of the activated 
complex for diffusion and the elementary w-embryo of the low- 
temperature w-phase. The diffusion coefficient is calculated as a 
function of temperature by means of an expression for the free 
energy based on Kikuchi’s cluster variation method. The calculated 
self-diffusion coefficient in Zr is found to be in excellent agreement 
with experiment. Furthermore, diffusional anomalies observed in B- 
stabilized alloys of the Group IV B transition metals and, in particu- 
lar, the increase of the apparent activation energy with solute 
concentration are readily explained by the model. 
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23858 Investigation of the thermal stability of a commercial Ni-- 
Cr--Fe--Mo alloy (Hastelloy Alloy X). Lai, G.Y. (General Atomic 
Co., San Diego, CA). Metall. Trans., A; 9: No. 6, 827-833(Jun 1978). 

The changes in hardness and room temperature impact tough- 
ness of Hastelloy Alloy X after aging at 1000, 1200, 1400 and 1600°F 
(538, 649, 760 and 871°C) for times up to 10,000 hr were investigat- 
ed. The alloy exhibts age-hardening at 1200 and 1400°F (649 and 
760°C). A slight hardness increase was observed at 1600°F (871°C) 
followed by overaging after 4000 h. No age-hardening was observed 
at 1000°F (538°C) up to 10,000 h. Aging at all temperatures resulted 
in a substantial drop in room temperature impact toughness. The 
microstructure after aging was characterized by optical metallogra- 
phy and x-ray diffraction, while fracture mode was characterized by 
scanning electron microscopy. The results suggest that the toughness 
degradation is primarily associated with carbide precipitation. MeC’ 
type carbides are believed to be the major phase precipitated during 
aging at all temperatures, although o and pw phases were also 
— after 10,000 h at 1400 and 1600°F (760 and 871°C), respec- 
tively. 


23859 Structure/property/continuum synthesis of ductile frac- 
ture in Inconel alloy 718. Stout, M.G. (Michigan Technological 
Univ., Houghton); Gerberich, W.W. Metall. Trans., A; 9: No. 5, 649- 
658(May 1978). 

Two microscopic ductile fracture processes have been estab- 
lished in a fracture tough superalloy, Inconel 718, aged to five 
strength levels. At yield strengths less than 800 MPa, the mechanism 
is a slow tearing process within large pockets of inhomogeneous 
carbides and nitrides, giving rise to plane strain fracture toughness 
(K/sub IC/) values greater than 120 MPa-m/sup 1/2/. At yield 
strengths greater than 900 MPa, the mechanism involves fracture 
initiation at carbides and nitrides followed by off crack plane void 
sheet growth nucleated at the Laves (o) phases. Here, the fracture 
toughness drops to about 80 MPa-m/sup 1/2/. A Mode I normal 
strain growth model for low yield strength conditions and a shear 
strain void sheet model for high yield strength ones are shown to 
model K/sub IC/ data obtained from a J-integral evaluation of 
compact tension results. 


23860 Beta decomposition processes in Hf-rich Hf--Nb alloys. 
Jones, W.B. (Sandia Labs., Albuquerque, NM); Taggart, R.; Polonis, 
D.H. Metall. Trans., A; 9: No. 5, 723-729(May 1978). 

The decomposition of the bec B-phase by both athermal and 
isothermal processes has been investigated in Hf-rich Hf--Nb alloys. 
An all 8-phase structure is retained in chill-cast alloys containing 30 
to 50 at.% Nb (Cb), although electron diffraction streaking effects 
and the behavior of the temperature coefficient of electrical resistiv- 
ity indicate the presence of a bcc lattice instability similar to that 
reported in solute lean Ti and Zr alloys. Aging a Hfo.¢s Nbo.ss alloy at 
400 and 600°C resulted in the direct precipitation of a fine dispersion 
of a-phase needles; this morphology differs from the discs of transi- 
tion a (a/sub t/) which Carpenter et al observed in Nb-rich 
Nbo.esHfo.s2. During continued aging, the needles grow selectively 
to form colonies or groups of needles in which both the individual 
needles and the groups of needles have major axes aligned along 
(110)/sub B/ type directions. The initial a-phase particles exhibit the 
Burgers orientation relationship with the parent matrix; continued 
aging changes the electron diffraction patterns in a way that is 
similar to that observed in aged Ti--Mo and Ti--Mo--Al alloys where 
they were attributed to the a-phase having a different crystallogra- 
phic relationship to the B-phase (Type 2 a-phase). The observed 
changes in the electron diffraction patterns of aged Hfo.6sNbo.ss 
cannot be described as resulting from strained Burgers a-phase. 


23861 Brittle fracture in iridium. Hecker, S.S. (Los Alamos 
Scientific Lab., NM); Rohr, D.L.; Stein, D.F. Metall. Trans., A; 9: 
No. 4, 481-488(Apr 1978). 

Brittle fracture in fcc metals is uncommon. It is not common 
knowledge that single crystals or iridium, a high melting point fcc 
metal, fail by brittle cleavage at room temperature. Furthermore, 
polycrystalline iridium fails predominantly by brittle intergranular 
fracture at temperatures below 1000°C. With the aid of several 
models of brittle fracture we have demonstrated that cleavage in 
iridium is intrinsic, resulting from apparently very strong and direct- 
ed atomic binding forces. Intergranular fracture in iridium has been 
generally assumed to arise from the segregation of harmful impuri- 
ties to the grain boundaries. It was demonstrated using Auger 
electron spectroscopy that impurity segregation to grain boundaries 
in iridium was not necessary for grain boundary fracture to occur, 
thereby demonstrating that intergranular brittle fracture in polycrys- 
talline iridium is also intrinsic and not impurity related. 


23862 Lattice imaging and optical microanalysis of a Cu--Ni--Cr 
spinodal alloy. Wu, C.K. (Univ. of California, Berkeley); Sinclair, R.; 
Thomas, G. Metall. Trans., A; 9: No. 3, 381-387(Mar 1978). 

The lattice imaging technique of high-resolution electron 
microscopy has been applied to study spinodal decomposition in a 
Cu--Ni--Cr alloy. The reliability of various methods for processing 
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the image data is discussed. The important parameters describing a 
spinodal microstructure (viz, composition amplitude, wavelength of 
modulations, and relative volume fractions of the two phases) can all 
be obtained from the lattice image, even though the maximum 
change of lattice parameters between the two phases is only ~ 1%. 
Interesting interfacial microstructural features have also been re- 
vealed from microoptical diffractograms of the images during later 
stages of aging. 


23863 Variable low-temperature martensitic behavior of alpha- 
phase uranium. Sandenaw, T.A. (Los Alamos Scientific Lab., NM). 
Scr. Metall.; 12: No. 1, 39-41(Jan 1978). 

A martensitic transformation in a-phase uranium is a conse- 
quence of the observed softening in the shear elastic constant, C’, 
between 256°K and approximately 42°K on cooling. The anomalous 
low-temperature behavior of uranium is due to the variable appear- 
ance of the M/sub f/, M/sub s/, A/sub s/, and A/sub f/ tempera- 
tures of the uranium martensite. A 9R martensitic structure is 
postulated for part, if not all, of the temperature range below 36 to 
50°K. Its presence would explain the evidence for order below 
approximately 43°K and the low latent heat of transformation ob- 
served in the transition back to the parent structure. It is suggested 
that physical property phenomena observed at 80 to 100°K may be 
due to an order-disorder change in the intermediate distorted pre- 
martensitic (or post-martensitic) structure. 


23864 Use of the Hart—Mortlock equation to interpret tracer 
diffusion results. Lundy, T.S. (Oak Ridge National Lab., TN). Scr. 
Metall.; 12: No. 1, 95- o8an 1978). 

There appears to be sufficient evidence for downgrading use 
of the HM equation to that of a crude rule-of-thumb for analysis of 
diffusion profiles that deviate only slightly from those known to be 
due to lattice diffusion. Apparently, it was used previously outside its 
appropriate range of validity and this led to erroneous rejection of 
SC influences for diffusion results in certain systems. HM could be 
more useful if such influences as penetration depth and surface 
diffusion were appropriately considered. In order to further eluci- 
date the role of short-circuiting on measurements of diffusion coeffi- 
cients in certain anomalous diffusion systems, it is recommended that 
experiments designed to emphasize D/sub L/ relative to D/sub SC/ 
be performed. 


23865 Interface morphology during crystallization. II. Single fila- 
ment, unconstrained growth from a binary alloy melt. Trivedi, R.; 
Tiller, W.A. (Ames Lab., IA). Acta Metall.; 26: 679-687(1978). 

A theoretical model is developed to calculate the growth rate 
and tip curvature of a non-isothermal, non-isoconcentrate needle 
filament which is growing from a supercooled melt. It is predicted 
that at small alloy content, the presence of the solute decreases the 
non-isothermality of the filament and thus may cause the growth rate 
to increase. At large alloy contents, however, the solute transport 
consumes an increasingly larger proportion of the total driving force 
so that the growth rate decreases. A good correlation is obtained 
between theory and experimental data in the tin—lead system. 


23866 Interface morphology during crystallization. I. Single fila- 
ment, unconstrained growth from a pure melt. Trivedi, R.; Tiller, 
W.A. (Ames Lab., IA). Acta Metall.; 26: 671-678(1978). 

Steady-state dendrite growth theories are compared with the 
experimental data in various metallic and non-metallic systems. The 
influence of sidebranches and the effect of interface kinetics on the 
dendrite growth rates are discussed. A dimensionless kinetic param- 
eter, q, is defined and it is found that when q < 1, the interface 
kinetic effect becomes significant. Furthermore, the theory of para- 
bolic dendrite is extended to study the effect of anistropy in the 
interface kinetic coefficient on the growth rate of needle and plate 
dendrites. The results show that the anisotropy effect is quite signifi- 
cant under growth conditions of small Peclet numbers. 


23867 Replacement of *He implanted in Nb by subsequent *He 
bombardment and vice versa. Roth, J.; Scherzer, B.M.U.; Behrisch, 
R.; Boergesen, P. (Max-Planck-Institut fuer Plasmaphysik, Garching, 
Germany). Nucl. Instrum. Methods; 149: 53-57(1978). 

The exchange of helium isotopes *He, *He implanted into 
polycrystalline niobium at 30 and 50 keV was investigated by 
measuring the decrease of *He during postimplantation of *He and 
the increase of *He implanted after preimplantation of *He using the 
$He(d,a)H reaction. At low doses both isotopes are trapped with 
nearly 100% efficiency until a saturation concentration of the isotope 
mixture has been obtained. Thereafter the exchange proceeds to a 
first approximation according to a simple mixing law. From this we 
conclude that a saturation concentration the binding energy of the 
helium to traps is low and the helium diffuses readily within the 
implanted layer. 


23868 Calculation of isothermal sections of the Ca—Li—Mg 
system. Hsu, C.C.; Saboungi, M.L. (Argonne National Lab., IL). Z. 
Metallkd.; 69: No. 9, 581-586(1978). 
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Calculations of the phase diagrams of the binary systems, 
Ca—Li, Ca—Mg, and Li—Mg are carried out using available infor- 
mation on the solution thermodynamics. The binary coefficients thus 
defined provide a basis for a thermodynamically self-consistent com- 
putation of isothermal sections of the ternary system, Ca—Li—Mg. 
Our numerical results obtained at T = 673, 723, and 773 K are the 
only data on the phase relationships in the ternary alloy. Such 
information is useful in the search for adequate Ca alloys for the 
development of high-temperature, high-energy batteries. 


23869 Effect of thermal and mechanical pretreatments on the 
Guinier—Preston zone state of a commercial grade 7075 aluminum 
alloy. Healey, J.T. (Sandia Laboratories, Albuquerque, NM); Gould, 
R.W. Metall. Trans., A; 8A: No. 12, 1907-1910(Dec 1977). 

The Guinier—Preston zone state of a commercial grade 7075 
aluminum alloy, and the effects of both thermal and mechanical 
pretreatment on the zonal state were determined. The main investi- 
gative techniques used were x-ray small angle scattering and wide 
angle x-ray diffraction. The aging sequence was determined to be: 
Solid Solution — GP Zones — eta’ — eta and eta’ — eta for the 
particular heat treatments used during this research. This aging 
sequence was not altered by mechanical pretreatment, but the initial 
aging kinetics did increase. Thermal pretreatments produced a GP 
zone state that remained stable for longer aging times and at higher 
temperatures than without the pretreatments. 


23870 Metallography of bainitic transformation in silicon con- 
taining steels. Huang, D.H. (Rohm and Haas Co. Research Labora- 
tories, Bristol, PA); Thomas, G. Metall. Trans., A; 8: No. 11, 1661- 
1674(Nov 1977). 

The formation of carbide in lower bainite was studied in two 
silicon containing carbon steels by transmission electron microscopy 
and diffraction techniques. Epsilon carbide was identified in the low 
temperature isothermally transformed bainite structure. The crystal- 
lographic relationship between epsilon carbide and bainitic ferrite 
was found to follow the Jack orientation relationship, viz, (0001) € 
parallel (Oll)a, (10 anti 1 1) € parallel (101)a. The cementite ob- 
served in the lower bainite was in the shape of small platelets and 
obeyed the Isaichev orientation relationship with the bainitic ferrite, 
viz, (010)c parallel (1 anti 1 1)a, (103)c parallel (011)a. Direct 
evidence showing the sequence of carbide formation from austenite 
in bainite has also been obtained. Based on the observations and all 
the crystallographical features, it is strongly suggested that in silicon 
containing steels the bainitic carbide precipitated directly from aus- 
tenite instead of from ferrite at the austenite/ferrite interface as has 
been proposed by Kinsman and Aaronson. The uniformity of the 
carbide distribution is thus envisaged to be the outcome of precipita- 
tion at the austenite--ferrite interphase boundary. 


23871 Anelastic relaxation peaks in single crystals of zircon- 
ium—oxygen alloys. Ritchie, I.G.; Sprungmann, K.W.; Atrens, A.; 
Rosinger, H.E. (Atomic Energy of Canada Ltd., Manitoba). pp 447- 
451 of Internal friction and ultrasonic attenuation in solids. Tokyo; 
Univ. of Tokyo Press (1977). 

Relaxation peaks have been analysed in single crystals of 
zirconium doped with oxygen. The atomic jumps of oxygen have 
been identified and the relaxation times have been used to analyse 
existing oxygen diffusion and strain ageing data. 


23872 (RFP-Trans—256) Incompatability of sodium and antimo- 
ny in the treatment of aluminum—silicon alloys. Translated from 
Fondeur d'Aujourd'hui; No. 272, 12-13(1976). 5p. Dep. NTIS, PC 
A02/MF AOl1. 

Besides the classical modification treatment using sodium, the 
structure of aluminum—silicon alloys can be influenced by adding 
antimony. The two treatments lead to different microstructures. 
These two treatments are not compatible and the presence of anti- 
mony is detrimental to modification by sodium. Starting from an A- 
$13 alloy with granular structure, sodium and antimony were added 
to obtain various structures. These structures vary as a function of 
sodium and antimony content for sand casting and chill casting. In 
the range examined, up to 0.6% determined antimony it is possible to 
obtain modified structures by increasing the sodium dose when the 
content of antimony is increased. The treatment by sodium (or 
sodium-containing fluxes) eliminates part of the antimony from the 
alloy. Thus the maximum addition of 0.20% led, after treatment by 
sodium, to a content of 0.065%. By comparing the two diagrams, the 
limit of the lamellar structure is not very sensitive to the cooling 
rate. In contrast, the range of good modification is very reduced for 
sand casting. Curious microstructures are observed where the tradi- 
tional signs of under-modification and over-modification are practi- 
cally superposed. 


23873 Hyperfine field at a point interstitial impurity in ferromag- 
netic nickel. Patterson, B.D. (Univ. of California, Berkeley); Falicov, 
L.M. Solid State Commun.; 15: 1509-1512(1974). 

A simple model for the spin polarization around a charged 
interstitial impurity in ferromagnetic nickel is presented. It is based 
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on screening of the charge by only s-electrons, while d-electrons, 
considered to be correlated and localized, are res ible, through 
an exchange mechanism, for the s-electron spin polarization. Agree- 
ment with recent experiments on p* precession in Ni, as well as 
neutron diffraction data is satisfactory. 
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REFER ALSO TO CITATION(S) 21385, 21913, 22720, 22725, 
22766, 22779, 22807, 22808, 22822, 22846, 22854, 22860, 22878, 
22879, 22980, 23083, 23129, 23155, 23828, 23830, 23832, 23837, 
23845, 23855, 23859, 23860, 23869, 23951, 23952, 23956, 23961, 
23964, 23972, 24412 


23874 (BDX—613-1868(Rev.)) Quantitative comparison of elec- 
tronic component-solder joint stress relief in assemblies. 
Cummings, D.A. (Bendix Corp., Kansas City, MO (USA)). Nov 
car Contract EY-76-C-04-0613. 26p. Dep. NTIS, PC A03/MF 
AOl. 

Component lead sleeving is the most effective method for 
stress relieving both component bodies and solder joints in encapsu- 
lated electronic assemblies. Silicone has been the most effective 
sleeving found for reducing loads; however, it compares closely to 
heat shrinkable polyolifin sleeving in quantitative load tests run at 
ambient temperatures. 


23875 (BM-RI—8313) Fatigue-resistant lead sheet and lead-lami- 
nate noise barriers. Tilman, M.M.; Jensen, J.W. (Bureau of Mines, 
Rolla, MO (USA). Rolla Metallurgy Research Center). 1978. 23p. 
Bureau of Mines, Washington, DC. 

The Bureau of Mines conducted research to determine 
whether it is possible to substantially improve the fatigue resistance 
of lead sheet by means of surface coatings. Five types of coatings 
were applied to unalloyed chemical lead sheet. Flexural tests re- 
vealed that the best fatigue resistance was obtained with coatings of 
vacuum grease. Vacuum-grease coatings on unalloyed lead sheet 
resulted in fatigue resistance at least as good as that of the fatigue- 
resistant alloy Pb—0.04 Ca. Coated lead sheet was also tested in 
short-time tensile tests and in tensile creep tests. Tensile and yield 
strengths were increased by several of the coatings with only moder- 
ate loss of ductility. Creep resistance was also improved in varying 
degrees by most of the coatings. The Bureau conducted re- 
search on the effectiveness of noise barriers by using sheet lead in 
combination with other materials. Noise barriers consisting of con- 
tinuous-cast sheet lead with gypsum board were found to be effec- 
tive and relatively inexpensive barriers. 


23876 (CEGB/R/M/R—243) Creep fracture of austenitic weld 

metals, Thomas, R.G. (Central Electricity Generating Board, South- 

ampton (UK). Marchwood Engineering Labs.). Feb 1977. 18p. Dep. 
S (US Sales Only), PC A02/MF AOI. 

Creep properties at 600°C of two austenitic manual metal arc 
weld metals of different composition have been investigated. Both 
weld deposits possessed a characteristic microstrucure consisting of 
large columnar grains and a cellular solidification sub-structure. In 
each case the observed creep strain at failure was low, being limited 
by the columnar grain size. Cavities were often observed at colum- 
nar boundary/cell boundary intersections. A model for cavity nu- 
cleation is discussed which indicates that during creep, preferential 
cavity formation is to be expected at such locations due to stress 
concentrations arising from the local precipitate morphology. 
Cracks, once nucleated, propagate along the columnar boundaries 
and this process has been examined in terms of a wedge crack 
growth model which has been modified to take account of the ratio 
of cell size to columnar grain size. Agreement between predicted 
rupture lives and experimental results is good. 


23877 (CONF-781177—2) Fatigue behavior of 2 1/4 Cr—1 Mo 
steel in support of steam generator development. Brinkman, C.R.; 
Booker, M.K.; Strizak, J.P.; Weerasooriya, T. (Oak Ridge National 
Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 27p. Dep. 
NTIS, PC A03/MF AOI. 

From IAEA technical committee meeting; Innsbruck, Austria 
(20 Nov 1978). 

Designers of high-temperature power generation plants, both 
nuclear and fossil-fired, have made extensive use of 2 1/4 Cr—1 Mo 
steel for piping, shell, and tubing and as a tubesheet material in steam 
generators. While this material has been researched as much if not 
more than any other boiler material, an understanding of the time- 
dependent fatigue behavior for long-term service applications is still 
incomplete. Progress is reported in obtaining formulations that can 
be used for low and high cycle continuous cycle fatigue, time- 
dependent fatigue, and crack growth behavior. Material variables 
such as melting practice, heat-to-heat, and heat treatment variations 
are discussed. The importance of environment is shown by compar- 
ing the results of elevated-temperature strain and load-controlled 
tests of different waveforms conducted in both air and helium. 
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Interim me is reported in characterizing the crack growth 
behavior of HAZs adjacent to dissimilar weld joints of this material. 


23878 (CONF-781202—25) Effects of notches on elevated-tem- 
perature, low-cycle fatigue behavior of Type 204 stainless steel. Raske, 
D.T.; Maiya, P.S. ——. National Lab., IL (USA)). Dec 1978. 
Contract W-31-109-ENG-38. 23p. Dep. NTIS, PC A02/MF AOl1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 


The results of an investigation into the effects of geometric 
stress concentrations on the elevated-temperature low-cycle fatigue 
behavior of Type 304 stainless steel are presented. The objective of 
this study was to develop a data base that could be used to verify the 
ASME Code Case 1592-8 design method for —- the creep- 
fatigue behavior of structural components which contain discontinui- 
ties. In continuous-cycling tests, the local strains at the notch root 
determined from the Code Case procedure result in fatigue-life 
estimates that are conservative when compared to the experimental 
values. For tests containing a hold time at the peak tensile strain, the 
Code Case procedure results in local strains that are nearly identical 
to the experimentally obtained local strains, if the local stress is 
assumed to relax to the nominal value during the hold time. 


23879 (CONF-781202—31) Cyclic stress-strain behavior of 
ERNiCr-3 weld filler metal. Baylor, V.B.; Booker, M.K.; Strizak, 
J.P.; Klueh, R.L. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 44p. Dep. NTIS, PC A03/MF AOl. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

Analytical representations were developed for the fatigue life 
and cyclic stress-strain resonse of AWS A5.14 Class ERNiCr-3 as 
observed during strain controlled cycling at a strain rate of 4 x 10~9/ 
$ over strain ranges from 0.35 to 3.0% at 25, 343, 538, and 593°C. 
Specific areas studied include fatigue life as a function of strain, 
cyclic hardening and softening during testing, development of cyclic 
stress-strain curves from stress-strain amplitude coordinates, and 
development of bilinear representations of cyclic stress-strain behav- 
ior as suggested by current advanced design techniques. At elevated 
temperatures, the fatigue life of ERNiCr-3 is reduced and the 
material cyclically hardens. At room temperature, some hardening 
due to cycling is displayed initially, followed by softening early in 
the test. The bilinear constants, E/sub m/ and C, are ind dent of 
temperature and strain rate, however, K/sub i/ is not. The power 
law, Ao = A(Aé/sub p/)/sup n/, adequately describes the cyclic 
stress-strain behavior at low strains. By bilinearization, the power 
law can be extended to predict K/sub i/. 


23880 (CONF-781202—34) Effects of delta ferrite content on the 
mechanical properties of E308-16 stainless steel weld metal. Edmonds, 
D.P.; Vandergriff, D.M.; Gray, R.J. (Oak Ridge National Lab., TN 
(USA); Combustion le oe Inc., gy TN (USA)). 
1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 


From ASME meeting; San Francisco, CA, USA (10 Dec 


1978) 
The effects of ferrite content on the properties of type 308 
stainless steel shielded metal-arc (SMA) welds were investigated. 
Welds were made at four levels of ferrite content ranging from 2 to 
15 FN (Ferrite Number). Creep and tensile tests were performed. 
Specimens were aged at 1100°C (593°C) for times up to 10,000 h (36 
Ms) and Charpy V-notch impact tests were performed. Chemical 
analysis of the original deposits, Magne-gage evaluations, and metal- 
lographic evaluation of tested specimens were made. The E308-16 
stainless steel electrodes were formulated to produce SMA welds 
with 2, 5, 9, and 15 FN. The ferrite number was made to vary by 
varying the nickel and chromium concentrations. Magne-gage deter- 
minations revealed that as-welded structures contained an average of 
1.8, 4.2, 9.6, and 14.5 FN, respectively. Chemical anslysis of these 
deposits revealed no unusually high concentrations of tramp ele- 
ments that would significantly affect mechanical properties. The 
extra low-ferrite electrodes were made with a different core wire, 
which produced deposits with slightly higher molybdenum concen- 
trations. This variation in molybdenum should affect properties only 
minimally. From these chemical analyses and a constitutional dia- 
ram, ferrite concentrations were calculated, and the results corre- 
ated with the Magne-gage values 


23881 (CONF-781202—37) Study of tertiary creep instability in 
several elevated-temperature structural materials. Booker, M.K.; 
Sikka, V.K. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 47p. Dep. NTIS, PC A03/MF AOI. 

1978) From ASME meeting; San Francisco, CA, USA (10 Dec 


Data for a number of common elevated temperature structur- 
al materials have been analyzed to yield mathematical predictions for 
the time and strain to tertiary creep at various rupture lives and 
temperatures. Materials examined include types 304 and 316 stainless 
steel, 2 1/4 Cr-1 Mo steel, alloy 800H, alloy 718, Hastelloy alloy X, 
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and ERNiCr—3 weld metal. Data were typically examined over a 
range of creep temperatures for rupture lives ranging from less than 
100 to greater than 10,000 hours. Within a given material, trends in 
these quantities can be consistently described, but it is difficult to 
directly relate the onset of tertiary creep to failure-inducing instabil- 
ities. A series of discontinued tests for alloy 718 at 649 and 620°C 
showed that the material fails by intergranular cracking but that no 
significant intergranular cracking occurs until well after the onset of 
tertiary creep. 


23882 (CONF-781202—38) Elevated temperature ductility of 
types 304 and 316 stainless steel. Sikka, V.K. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 20p. Dep. NTIS, 
PC A02/MF AOl. 

) From ASME meeting; San Francisco, CA, USA (10 Dec 


1978 

Austenitic stainless steel types 304 and 316 are known for 
their high ductility and toughness. However, the present study 
shows that certain combinations of strain rate and test temperature 
can result in a significant loss in elevated-temperature ductility. Such 
a | semper rg is referred to as ductility minimum. The strain rate, 
below which ductility loss is initiated, decreases with decrease in test 
temperature. Besides strain rate and temperature, the ductility mini- 
mum was also affected by nitrogen content and thermal aging 
conditions. Thermal aging at 649°C was observed to eliminate the 
ductility minimum at 649°C in both types 304 and 316 stainless steel. 
Such an aging treatment resulted in a higher ductility than the 
unaged value. Aging at 593°C still resulted in some loss in ductility. 
Current results suggest that ductility-minimum conditions for stain- 
less steel should be considered in design, thermal aging data analysis, 
and while studying the effects of chemical composition. 


23883 (COO—2422-14) J/sub IC/ measured from unstable test 
specimens with finite differences in crack areas. Early, P.W.; Burns, 
S.J. (Rochester Univ., NY (USA)). Oct 1978. Contract EY-76-S-02- 
2422. 32p. Dep. NTIS, PC A03/MF AOl. 

The generalized force on a crack-like feature in an elastic 
solid has been shown to be J. J values have been determined from a 
series of test specimens that incrementally differ only in the crack 
area. Incremental differences in crack areas are used to approximate 
the derivative of the load on the specimen with respect to the crack 
area at constant loadpoint displacement. Such a testing scheme 
requires a large number of test specimens since an incremental limit 
is to be found. In the experimental aspects of this paper, unstable 
nonlinear elastic specimens with finite differences in crack area are 
used to calculate the J value at the onset of crack propagation. The 
finite difference fracture test presented may be accomplished with a 
mimimum of two specimens. It is shown that the area between the 
load-loadpoint displacement records of two specimens with a finite 
difference in crack area may be used to evaluate J at the onset of 
crack motion. It will be further shown that short cracks favor an 
unstable test geometry in slightly plastic specimens. (GHT) 


23884 (COO—3084/62) Recent finite element studies in plastic- 
ity and fracture mechanics. Rice, J.R.; McMeeking, R.M.; Parks, 
D.M.; Sorensen, E.P. (Brown Univ., Providence, RI (USA). Div. of 
Engineering). Aug 1978. Contract EY-76-S-02-3084. 76p. (CONF- 
780854—3). Dep. NTIS, PC A0S/MF AO1. 

From Conference on nuclear interactions; Canberra, Australia 
(28 Aug 1978). 

Recent work on fundamentals of elastic—plastic finite-ele- 
ment analysis and its applications to the mechanics of crack opening 
and growth in ductile solids are reviewed. A precise formulation of 
incremental equilibrium equations and their finite-element forms in a 
manner valid for deformations of arbitrary magnitude is described. 
Special features of computational procedures are outlined for accu- 
racy in view of the near-incompressibility of elastic—plastic re- 
sponse. Applications to crack mechanics include the analysis of large 
plastic defomations at a progressively opening crack tip, the determi- 
nation of J integral values and of limitations to J characterizations of 
the intensity of the crack > field, and the determination of crack tip 
fields in stable crack growth. 


23885 (EPRI-NP—961) Computer model for ductile fracture: 
applications to the Charpy V-notch test. Phase one report. Norris, 
D.M. Jr.; Reaugh, J.E.; Moran, B.; Quinones, D.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jan 1979. Contract 
W-7405-ENG-48. 117p. Dep. NTIS, PC A06/MF AO1. 

A computer model for predicting ductile-fracture initiation 
and propagation in nuclear reactor pressure vessel steel is described. 
The model predicts fracture toughness from Charpy and tension 
tests using standard surveillance specimens. The fracture model is 
based on plastic strain. Fracture starts or a crack extends when the 
integrated product of the equivalent plastic-strain increment and a 
function of the mean stress exceeds a critical value over a critical 
length. This critical length is characteristic of the microstructure of 
the material. The computer fracture model is calibrated by computer 
simulation of simple and notched round-bar tension tests and a 
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precracked compact tension test of A533 Grade B Class 1 steel and 
two different heat treatments of this steel. The model is then used to 
predict fracture initiation and flat propagation in the standard 
Charpy V-notch specimen. The computed results are compared with 
experiments. A correlation is presented between the energy in the 
Charpy V-notch specimen at Caters initiation on the upper shelf 
and fracture toughness as measured by J/sub Ic/. 


23886 (GEFR—00398) Carbon migration in transition joint 
welds, Mitchell, M.D.; Offer, H.P.; Ring, P.J. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Sep 
1978. Contract EY-76-C-03-0893-30. 97p. AT. 

Diffusion and mixing are known to occur at the fusion bound- 
ary of transition weld joints, particularly in certain austenitic/ferritic 
material combinations where the weld and base metal have different 
carbon diffusivities and carbon activities. Heat from the welding 
process and post weld heat treatment accelerates carbon diffusion, 
generating adjacent carburized and decarburized bands. A program 
was conducted to quantify the effects of weld metal dilution, time, 
and temperature on the carbon migration at the fusion zone of the 2 
1/4 Cr—1Mo steel/Inconel 82 weld interface in a CRBRP prototyp- 
ic transition joint. The electron microprobe was used to measure 
chemical gradients, particularly the carbon gradient, across the weld 
interface. The major emphasis of the study was placed on establish- 
ing a time-temperature relationship which could predict the extent of 
carbon migration under service conditions from short time, high 
temperature tests. Based on the similarity of carbon profiles obtained 
from samples treated at 510C (950F) for 1000 hours and 677C 
(1250F) for 10 hours, a Larson—Miller type equivalency was em- 
ployed to establish the time-temperature relationship. 


23887 (HEDL-SA—1544) Effect of heat-treatment on elevated 
temperature fatigue-crack growth behavior of two heats of Alloy 718. 
Mills, W.J.; James, L.A. (Westinghouse Hanford Co., Richland, WA 
(USA)). May 1978. Contract EY-76-C-14-2170. 34p. (CONF- 
781202—29). Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

Portions of document are illegible. 

The room temperature and elevated temperature fatigue- 
crack growth behavior of two heats of Alloy 718 was characterized 
within a linear-elastic fracture mechanics framework. Two different 
heat-treatments were used: the “conventional” (ASTM A637) treat- 
ment, and a “modified” heat-treatment designed to improve the 
toughness of Alloy 718 base metal and weldments. Heat-to-heat 
variations in the fatigue-crack propagation behavior were observed 
in the conventionally-treated material. On the other hand, no heat- 
to-heat variations were observed in the modified condition. Further- 
more, both heats of Alloy 718 exhibited superior fatigue-crack 
= resistance when given the modified heat-treatment. Electron 

ractographic examination of Alloy 718 fatigue fracture surfaces 
revealed that the operative crack growth mechanisms were depend- 
ent on heat-treatment, temperature, and AK level. 


23888 (ORNL/Sub—3654/4) Creep failure under uniaxial and 
multiaxial stress conditions. Summary report. Schultz, C.C.; Leyda, 
W.E. (Babcock and Wilcox Co., Alliance, OH (USA). Research and 
Development Div.). Aug 1978. Contract W-7405-ENG-26. 73p. AT. 

The results of ten multiaxial creep rupture tests on thin- 
walled 304 stainless steel tubular specimens are presented. The tests 
were all conducted at 1100°F (593°C) using specimens machined 
from the 1.927 inch (49 mm) diameter hot-rolled bar product form of 
Oak Ridge National Laboratory's reference heat 9T2796. Biaxiality 
ratios (o/sub 0//o-/sub z/) of 2, 1, and 1/2 were tested with rupture 
times of approximately 600 hours to over 20,000 hours. Correlation 
of the multiaxial rupture times on the basis of the Mises effective 
stress is shown to minimize the dependence on the biaxiality ratio. 
On this basis, the multiaxial data is approximately 15 percent (in 
stress) below corresponding uniaxial data. It was found that an axial 
thermal gradient existed in these tests resulting in local temperatures 
possibly as high as 1120°F (604°C). Apparent minimum creep rates 
in these multiaxial tests were found to be in considerable excess of 
minimum creep rates predicted from previously observed uniaxial 
data. The results of two uniaxial tests are reported, extending the 
constant load uniaxial data for the 5/8-inch (16 mm) diameter hot- 
rolled bar product form of the reference heat to over 40,000 hours. 


23889 (ORNL/TM—6624) Ductility minimum and its reversal 
with aging in cobalt-base superalloys. Hammond, J.P. (Oak Ridge 
National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
3lp. Dep. NTIS, PC A03/MF AOl. 

Good mechanical properties in the face of long-term aging at 
high temperatures are required of superalloys for nuclear and solar 
power-conversion applications. Of special concern are losses in 
ductility and toughness resulting from microstructural instability. 
The report compares the tensile ductility responses in two cobalt- 
base superalloys for the solution annealed and aged conditions and 
endeavors to rationalize results with contemporary concepts. The 
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cobalt-base superalloys Haynes alloy No. 25 and Haynes alloy No. 
188 show a pronounced ductility minimum at 760°C for the solution 
annealed condition. However, after prolonged (11,000 h) aging at 
816°C, copious precipitates form and completely reverse this behav- 
ior. These precipitates drastically reduce tensile ductility up to the 
temperature at which the ductility begins to dip for the solution 
annealed condition; then the brittle behavior from aging gives way 
to greatly enhanced ductility. This behavior in Haynes alloy No. 25 
was examined in detail. Tensile properties in the solution annealed 
and 816°C-aged conditions are correlated with mode of fracture and 
the amounts, identity, and morphology of the precipitates. The latter 
were assessed by optical and scanning electron a gg mi- 
crohardness, electron microprobe, and x-ray diffraction. The mini- 
mum and its reversal are explained by thermally activated processes 
that began with the onset of recovery. 


23890 (SAND—78-1736) Fracture toughness of steel—aluminum 
deformation welds. Albright, C.E. (Sandia Labs., Albuquerque, NM 
(USA)). Nov 1978. Contract EX-76-C-04-0789. 138p. Dep. NTIS, 
PC A07/MF AOl. 

A study of the fracture toughness (in this case, G/sub Ic/) of 
steel—aluminum deformation welds using a specially developed 
double cantilever beam fracture toughness specimen is presented. 
Welds made at 350°C were heat treated at 360, 380, 400, 420, and 
440°C. An intermetallic reaction product layer of FezAls is formed 
at the steel—aluminum interface with increasing heat treating tem- 
perature and time by a process of nucleation and growth of discrete 
particles. A transition in toughness from a higher average G/sub Ic/ 
value (6097 N/m) to a very low average G/sub Ic/ value (525 N/m) 
is observed. The decrease in toughness is accompanied by an in- 
crease in Fe2Al; particle diameter from 4 to 8 . Failure at the 
higher toughness values is characterized by ductile rupture through 
the aluminum. At the lower toughness values, failure occurs between 
the aluminum and the FeAl; reaction product layer. A void layer 
forming by a vacancy condensation mechanism in the aluminum 
adjacent to the Fe2Al; is shown to cause the embrittlement. 


23891 (UCID—18019) Helium doping of niobium and Nb—1Zr 
by decay of dissolved tritium. Barmore, W.L.; Christensen, L.D.; 
Hickman, R.G.; Raymond, E.L.; Vandervoort, R.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 1977. 
Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF AOl1. 

An optimized process has been developed for doping Nb and 
Nb—1Zr specimens with helium using the tritium decay method. 
Tritium is dissolved in the metal at 400°C to give a resultant Nb to 
3H ratio of 20 and an equilibrium partial pressure of 1.33 Pa over the 
specimens. The tritium decays by the reaction 7H — *He + B™ ata 
rate that produces about 7 atomic ppM helium per day in the host 
microstructure. Mechanical properties specimens can be successfully 
doped to 500 appM *He in less than 10 weeks using this technique. 
Creep and tensile tests were done on annealed specimens and speci- 
mens having 25 appM *He of both Nb and Nb—1Zr materials. Tests 
were conducted under high vacuum to temperatures as high as 
800°C. Preliminary results on mechanical properties from creep and 
tensile tests are discussed. 


23892 (Y—2164) Surface analysis of residual contaminants from 
dye-penetrant testing. Seals, R.D.; Richards, H.L.; Cristy, S.S.; Kil- 
leen, O.P. (Oak Ridge Y-12 Plant, TN (USA)). Jan 1979. Contract 
W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AO1. 

Residual contamination on metal surfaces (U-0.75 Ti, alumi- 
num, and steel) attributed to components from dye-penetrant testing 
was evaluated using ESCA and IMMA analyses. After the metal 
surfaces were dye-penetrant tested, there were either decreases or no 
detectable changes in all the elemental impurities except for small 
increases observed in carbon, silicon, chlorine, calcium, and/or iron 
on some of the metal surfaces. These contaminants were not in- 
creased to a level significantly greater than that presented by pro- 
duction contamination levels. 


23893 Critique of the Ayres—Stein method of predicting cleavage 
planes in metals. Pharr, G.M.; Barnett, D.M.; Nix, W.D. (Stanford 
Univ., CA). Scr. Metall.; 12: No. 11, 973-978(Nov 1978). 

The proper stress field used in the near-tip field of a mode I 
crack should consider the integrated plastic relaxations about the 
crack tip. When the correct crack stress field is used, the experimen- 
tally observed cleavage planes are not predicted. The method of 
least plastic relaxation does not correctly predict the cleavage planes 
in metal. The extent of plastic relaxation at the tip of the crack 
depends sensitively on the form of the crack tip stress field. (FS) 


23894 X-ray topographic study of dislocation-free niobium single 
crystal deformed at 180 K. Naramoto, H. (Japan Atomic Energy 
im Inst., Ibaraki). Scr. Metall; 12: No. 11, 1027-1030(Nov 

Results of topographic observations are given for a disloca- 
tion-free Nb crystal which was deformed to fracture at 180°K. The 
uniaxial deformation proceeds with the lattice rotation on the (101) 
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plane in the specimen with the axis near (101). The primary and 

conjugate slip systems operate dominately to fracture consistent with 

smooth fracture in the stress-strain relation. The inhomogeneous 

operation of the slip systems may be related to the smooth fracture 
ed in (001) Fe whiskers. 


23895 Fatigue behavior of niobium--hydrogen alloys. coy 
D.W. (Univ. of Manitoba, Winnipeg, Can.); Stoloff, N.S. Metall. 
Trans., A; 9: No. 10, 1387-1399(Oct 1978). 

The effects of hydrogen on room temperature fatigue behav- 
ior of niobium were investigated under both high frequency stress 
control and low frequency strain control conditions, in air. Hydro- 

en markedly improved the fatigue life in high frequency tests, while 
ow frequency tests resulted in decreased fatigue life with increasing 
hydrogen content. Notches in hydrogen-charged alloys reduced 
high cycle life significantly but had little effect on low cycle tests. 
Fracture surfaces of annealed niobium mainly exhibited striations, 
with numerous cracks originating at troughs of striated bands in both 
stress and strain control tests. The fracture mode for alloys with 
hydrogen in solution was mixed, with striations interspersed with 
cleavage facets at high frequencies but generally cleavage steps at 
low frequencies. For the hydrided alloys, distinctive steps of mixed 
ductile-brittle appearance were revealed under high frequency con- 
ditions, but large cleavage facets only were observed for low fre- 
quency tests. The results are discussed in terms of the effects of 
hydrogen on the cyclic strain hardening rate, as well as on fatigue 
strength and ductility of niobium. 


23896 Heat treatments for improved mechanical properties of 
CuNiFe spinodal alloys. Kubarych, K.G.; Okada, M.; Thomas, G. 
(Univ. of California, Berkeley). Metall. Trans., A; 9: No. 9, 1265- 
1272(Sep 1978). 

Nonconventional heat treatments were designed to produce 
spinodal microstructures in two CuNiFe alloys for the improvement 
of mechanical properties with a reduction in total aging time. The 
microstructures were characterized by measuring the Curie tempera- 
ture to determine the composition of the NiFe rich phase, and by 
TEM to measure the spinodal wavelength. In most cases the material 
failed integranularly. However, it was only after the longer aging 
times that any discontinuous grain boundary coarsening was ob- 
served. The measured yield strength of both alloys was found to be 
proportional to the difference in lattice parameter between the two 
phases and independent of wavelength and nearly independent of 
volume fraction. 


23897 Comment on Harper—Dorn creep in Al alloys. Mohamed, 
F.A. (Univ. of Southern California, Los Angeles). Metall. Trans., A; 
9: No. 9, 1342-1344(Sep 1978). 

Behavior typical of Harper--Dorn creep in Al--2%Mg alloy is 
reported and a modified viscous-glide process is considered to ac- 
count for this behavior. (FS) 


23898 A consideration of mobile dislocation density. Raghura- 
man, S.; Arsenault, R.J. (Univ. of Maryland, College Park). Scr. 
Metall.; 12: No. 9, 753-757(Sep 1978). 

From the assumption that the yield stress consists of two 
components and that the mobile dislocation density can vary, it was 
possible to determine the mobile dislocation density as a function of 
effective stress or temperature. The results indicate that for Fe the 
internal stress does not decrease simply, instead it first increases and 
then decreases, with increasing temperature. In general, the activa- 
tion parameters were only slightly affected by a variable mobile 
dislocation density. However, the present results indicate that the 
dislocation density of Mg is 10° less than that for Fe, which is in 
agreement with experimental observations. It is proposed that this 
difference in the density could be the reason for the smaller pre- 
exponentials for mg as compared to Fe. Present results also indicate 
that the density of mobile dislocations at macroyielding is independ- 
ent of the initial dislocation density. Data obtained by Young indi- 
cates that the initial dislocation density may vary from 10? to 10°/ 
cm, but the density at macroyield was /sub ~/10°/cm? in all cases. 


23899 Elevated temperature behavior of thermomechanically 
treated 6061 aluminum. Rack, H.J. (Sandia Labs., Albuquerque, 
NM). Scr. Metall.; 12: No. 9, 777-779(Sep 1978). 

High strength thermomechanically treated 6061 Al is not as 
thermally stable as solution treated and aged 6061 Al. It may be that 
other procedures can be developed that will increase the high 
temperature performance. 


23900 Hydrogen induced suppression of yield point in A-106 
steel. Sudarshan, T.S.; Louthan, M.R. Jr.; McNitt, R.P. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). Scr. Metall.; 12: No. 
9, 799-803(Sep 1978). 

The yield point of A-106 steel is reduced by hydrogen expo- 
sure. Samples developed surface cranks typical with cracks found in 
metal susceptible to environmental H embrittlement. The samples 
tested in H showed losses in ultimate strength, reduction in area, 
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fracture strength, and strain to fracture. These losses depend on test 
pressure and initial strain rate. (FS) 


23901 Theoretical estimate of the strain-dependent elastic dipole 
tensor for interstitial impurities in bec metals and of the strength of 
the non-linear Snoek effect. Richter, D.S. (Columbia Univ. New 
York, NY); Welch, D.O. Scr. Metall.; 12: No. 9, 831-835(Sep 1978). 

A study is described, by means of numerical calculations 
using a pair-potential model, of the degree to which the elastic 
dipole tensor of interstitial impurities in bcc metals depends on 
applied strain. The results of these calculations are used to estimate 
the interstitial-induced anelastic relaxation magnitudes of third order 
elastic constants (TOEC), i.e., the magnitude of the nonlinear Snoek 
effect for such systems. 


23902 Mechanisms of tempered martensite embrittlement in low 
alloy steels. Horn, R.M. (Univ. of California, Berkeley); Ritchie, 
R.O. Metall. Trans., A; 9: No. 8, 1039-1053(Aug 1978). 

An investigation into the mechanisms of tempered martensite 
embrittlement (TME), also known as "500°F” or 350°C” or one- 
step temper embrittlement, was made in commercial, ultra-high 4340 
and Si-modified 4340 (300-M) alloy steels, with focus given to the 
role of interlath films of retained austenite. Studies were performed 
on the variation of strength and toughness, and the morphology, 
volume fraction and thermal and mechanical stability of retained 
austenite, as a function of tempering temperature, following oil- 
quenching, isothermal holding, and continuous air cooling from the 
austenitizing temperature. TME was observed as a decrease in both 
K/sub Ic/ and Charpy V-notch impact energy after tempering 
around 300°C in 4340 and 425°C in 300-M, where the mechanisms of 
fracture were either interlath cleavage or largely transgranular clea- 
vage. The embrittlement was concurrent with the interlath precipita- 
tion of cementite during tempering and the consequent mechanical 
instability of interlath films of retained austenite during subsequent 
loading. The role of silicon in 300-M was seen to retard these 
processes and hence retard TME to higher tempering temperatures 
than for 4340. The magnitude of the embrittlement was found to be 
greater in microstructures containing increasing volume fractions of 
retained austenite. Specifically, in 300-M the decrease in K/sub Ic/, 
due to TME, was a 5 MPaV m in oil quenched structures with less 
than 4% austenite, compared to a massive decrease of 70 MPaV m in 
slowly (air) cooled structures containing 25% austenite.A complete 
mechanism of tempered martensite embrittlement is proposed in- 
volving precipitation of interlath cementite due to partial thermal 
decomposition of interlath films of retained austenite, and subsequent 
deformation-induced transformation on loading of remaining inter- 
lath austenite, destabilized by carbon depletion from carbide precipi- 
tation. The relative importance of these effects is discussed. 


23903 Characterization of elasto-plastic material behavior using 
the concepts of crack opening stretch and J integral. Hollstein, T.; 
Blauel, J.G. (Inst. fuer Festkoerpermechanik, Freiburg im Breisgau, 
Ger.). Nucl. Technol.; 39: No. 3, 297-310(Aug 1978). 

Values of the crack tip opening stretch (COS), the stress 
intensity factor, K/sub eff/, and the energy integral J were deter- 
mined for 22 Ni Mo Cr 3 7 steel at room temperature. A material- 
dependent linear relationship between COS and J resulted. The 
critical values of COS and J determined for the onset of stable crack 
growth using the electrical potential method and the interrupted 
loading procedure were independent of specimen type and crack 
length for thicknesses smaller than 30 mm. A dependence on crack 
length, although accompanied by large scatter, was indicated for 75- 
mm-thick specimens with an instability type of fracture behavior. 


23904 Magnetic relaxation studies of the motion of hydrogen and 


deuterium in iron. Au, J.J.; Birnbaum, H.K. (Univ. of Illinois, 
Urbana). Acta Metall.; 26: No. 7, 1105-1116(Jul 1978). 

The motion of hydrogen and deuterium in iron at low tem- 
peratures was studied using magnetic relaxation techniques. A 
number of relaxations were observed which could be interpreted as 
due to H(D) mobility in various configurations. Relaxations at about 
29, 34, 39 K (75, 93, 104 K) were identified as the reorientation 
motion of H—H (D—D) clusters while at 52 K (122 K) the relax- 
ation was due to long range diffusion of H—H (D—D) clusters. 
Impurity trapping of H by C and N was studied and values for the 
C—H and N—H binding enthalpies were obtained. The motion of H 
around a C trapping site was observed to give a low temperature 
relaxation, the kinetics of which obeyed the Flynn—Stoneham tun- 
neling theory. Trapping of H by dislocations was also observed and 
a H cold work peak was studied. 


23905 Tensile properties of directionally solidified Al--Si eutec- 
tic. Justi, S. (Fairchild Research and Development, Palo Alto, CA); 
Bragg, R.H. Metall. Trans., A; 9: No. 4, 515-518(Apr 1978). 

Al--Si eutectic alloys were directionally solidifed in a hori- 
zontal resistance heated furnace. The temperature gradient, G, ahead 
of the solid/liquid interface was kept fairly constant at 80°C/cm, 
while the growth rate, R, was varied between 0.28 and 131 um/s. 
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Microstructural studies show a definite alignment of the rod-like Si 
at low growth rates. At growth rates higher than 14 ym/s the 
microstructures appear irregular, although some preferential orienta- 
tion of the Si rods parallel to the growth direction can be observed. 
Tensile tests show higher values in both yield and ultimate strengths 
than was found in previous investigations, most likely due to the 
careful sample preparation prior to testing in the present work. The 
yield strength increases with the growth rate up to about 14 pm/s, 
and only a slight increase is observed at higher rates. The ultimate 
strength also increases with the growth rate, but shows less tendency 
toward saturation. Su ition of hardness and yield data show 
excellent correlation, while comparison between hardness and ulti- 
mate strength shows higher hardness than ultimate values with 
decreasing growth rates. 


23906 Brittle fracture in iridium. Hecker, S.S. (Los Alamos 
Scientific Lab., NM); Rohr, D.L.; Stein, D.F. Metall. Trans., A; 9A: 
481-488(Apr 1978). 

Brittle fracture in fec metals is uncommon. It is not common 
knowledge that single crystals of iridium, a high melting point fcc 
metal, fail by brittle cleavage at room temperature. Furthermore, 
sage: iridium fails predominantly by brittle intergranular 
racture at temperatures below 1000°C. With the aid of several 
models of brittle fracture it was demonstrated that cleavage in 
iridium is intrinsic, resulting from apparently very strong and direct- 
ed atomic binding forces. Intergranular fracture in iridium has been 
generally assumed to arise from the segregation of harmful impuri- 
ties to the grain boundaries. It was demonstrated using Auger 
electron spectroscopy that impurity segregation to grain boundaries 
in iridium was not necessary for grain boundary fracture to occur, 
thereby demonstrating that intergranular brittle fracture in polycrys- 
talline iridium is also intrinsic and not impurity related. 


23907 Further considerations on the inconsistency in toughness 
evaluation of AISI 4340 steel austenitized at increasing temperatures. 
Ritchie, R.O. (Massachusetts Inst. of Tech., Cambridge); Horn, R.M. 
Metall. Trans., A; 9: No. 3, 331-341(Mar 1978). 

A study was made of the influence of austenitizing tempera- 
ture on the ambient temperature toughness of commercial AISI 4340 
ultrahigh strength steel in the as-quenched (untempered) and 
quenched and tempered at 200°C conditions. A systematic trend of 
increasing plane strain fracture toughness (K/sub Ic/) and decreas- 
ing Charpy V-notch energy was observed as the austenitizing tem- 
perature was raised while the yield strength remained unaffected. 
This effect was seen under both static (slow-bend) and dynamic 
(impact) loading conditions, and was rationalized in terms of a 
differing response of the microstructure, produced by each austeni- 
tizing treatment, to the influence of notch root radius on toughness. 
Since failure in all microstructures was observed to proceed primar- 
ily by a ductile rupture (microvoid coalescence) mechanism, an 
analysis is presented to explain these results, similar to that reported 
previously for stress-controlled fracture, based on the assumption 
that ductile rupture can be considered to be strain-controlled. Under 
such conditions, the decrease in V-notch Charpy energy is associat- 
ed with a reduction in critical fracture strain at increasing austenitiz- 
ing temperatures, consistent with an observed decrease in uniaxial 
and plane strain ductility. The increase in sharp-crack fracture 
toughness, on the other hand, is associated with an increase in 
“characteristic distance” for ductile fracture, resulting from dissolu- 
tion of void-initiating particles at high austenitizing temperatures. 
The microstructural crore which affect this behavior, in particular 
the specific role of retained austenite, is examined. No evidence was 
found that the enhancement of fracture toughness at high austenitiz- 
ing temperatures was due to the presence of films of retained 
austenite. 


23908 Composition of eta carbide in Hastelloy N after aging 
10,000 h at 815°C, Leitnaker, J.M. (Oak Ridge National Lab., TN); 
Potter, G.A.; Bradley, D.J.; Franklin, J.C.; Laing, W.R. Mezail. 
Trans., A; 9: No. 3, 397-400(Mar 1978). 

The composition of the eta carbide in Hastelloy N containing 
0.7 wt % silicon in the alloy, approaches Mie2C, rather than Me¢C as 
indicated in the alloy literature. The silicon content of the eta phase 
in this case was ~ 25 at.%, much higher than has been observed in 
less highly alloyed material. The data do not permit a definition of 
the limiting compositions of the phases. 


23909 Ductility in hot isostatically pressed 250-grade maraging 
steel. German, R.M. (Mott Metallurgical Corp., Farmington, CT); 
Smugeresky, J.E. Metall. Trans., A; 9: No. 3, 405-412(Mar 1978). 

Prealloyed 250-grade maraging steel powder produced by the 
rotating electrode process was fully consolidated by hot isostatic 
pressing (HIP) at 1100 and 1200°C. The strength following aging (3 
h at 480°C) equalled that of wrought material; however, ductility 
was negligible. This lack of ductility in the powder metallurgy 
product was traced to titanium segregation which occurred at the 
powder surface during power production. The formation of a titan- 
ium intermetallic at the prior particle boundaries during aging 





2478 ENERGY RESEARCH ABSTRACTS 


caused failure at low plastic strains. Altered aging treatments suc- 
cessfully broke up the embrittling film and resulted in a significant 
ductility recovery for the HIP material. Analysis of the fracture 
process indicates that further ductility gains are possible by reducing 
the titanium content, refining the particle size, and optimizing the 
thermal cycles. 


23910 Retained austenite and tempered martensite embrittlement. 
Thomas, G. (Univ. of California, Berkeley). Metall. Trans., A; 9: No. 
3, 439-450(Mar 1978). 

The problems of detecting the distribution of small amounts 
(5% or less) of retained austenite films around the martensite in 
quenched and tempered experimental medium carbon Fe/C/X steels 
are discussed and electron optical methods of analysis are empha- 
sized. These retained austenite films if stable seem to be beneficial to 
fracture toughness. It has been found that thermal instability of 
retained austenite in tempering produces an embrittlement due to its 
decomposition to interlath films of MsC carbides. The fractures are 
thus intergranular with respect to martensite but transgranular with 
respect to the prior austenite. The temperature at which this occurs 
depends upon alloy content. The effect is not found in Fe/Mo/C for 
which no retained austenite is detected after quenching, but is 
present in all other alloys investigated. 


23911 Multiple dislocation motion. Arsenault, R.J.; Kuo, C.T.K. 
(Univ. of Maryland, College Park). Metall. Trans., A; 9: No. 3, 459- 
460(Mar 1978). 

The motion of a group of dislocations emitted from a source 
is considered. It was found that it may be possible to obtain differ- 
ences in velocity of two orders of magnitude; however, if the 
continuum elastic limit of dislocation interactions is to be maintained 
and the dislocation velocity is to be less than the sound velocity, 
then the ratio of the velocities is from 1.5 to 3. 


23912 Comments on: understanding the Larson—Miller param- 
eter, by F.T. Furillo, S. Purushothaman and J.K. Tien. DiMelfi, R.J. 
(Argonne National Lab., IL). Scr. Metall.; 12: 327-329(1978). 

Some background material on the Larson—Miller parameter 
is given first. It is stated that the authors of the paper under 
discussion purport to explicate certain aspects of the Larson—Miller 
parameter which they claim are unclear. The opinion expressed here 
is that their attempts at clarification are unsuccessful and unneces- 
sary. (RWR) 


23913 Enhanced in-reactor stress relaxation of AM-350 stainless 
steel. Hyatt, B.Z. (Westinghouse Electric Corp., West Mifflin, PA). 
Trans. Am. Nucl. Soc.; 30: 155-157(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23914 Strain-rate effects on the elevated-temperature behavior of 
ERNiCr-3 weld metal. Klueh, R.L.; King, J.F. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 30: 157-158(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23915 Calculation of the stress-strain stiffness matrix for given 
strains in an inelastic material. Friedrich, C.M. (Bettis Atomic Power 
Lab., West Mifflin, PA). Comput. Struct; 8: No. 2, 265-268(1978). 

In the implicit method of non-linear analysis of stiffness 
matrices of finite elements, deflection fields and hence strains are 
assumed known at one stage of the calculations. A procedure is 
developed to calculate the stress-strain stiffness matrix from the 
strains without iteration of the stress components when the material 
is inelastic. 


23916 New X70-X80 HSLA steels for structural and line pipe 
use. Goetz, G.J. J. Met.; 29: No. 8, 12-18(Aug 1977). 

Commercial HSLA steel plates for structural and line pipe 
applications can be produced by using V and V-Nb microalloyed 
ferrite-pearlite steels. A V steel containing either 0.07/0.09% C, 
1.60/1.75% Mn or 0.10/0.12% C, 1.40/1.55% Mn with 0.09/0.15% 
V and 0.014/0.022% N is suitable for applications in control-rolled 
’/2 inch (13 mm) plate. A control-rolled V Nb steel containing either 
0.07/0.09% C, 1.60/1.75% Mn or 0.10/0.12% C, 1.40/1.55% Mn 
and microalloyed with 0.09/0.15% V and 0.02% Nb is ideal for '/2 
inch and 0.72 inch applications requiring superior toughness. The Nb 
steel is a strong candidate for Arctic-grade line pipe applications. 
Commercial trials by a pipe producer have been successful, exceed- 
ing specifications for strength, toughness and weldability of mainline 
pipe. Vanadium microalloying (to 0.15%), either alone or in combi- 
nation with added nitrogen and/or niobium, increases yield strength 
with little or no loss in toughness when low temperature control- 
rolling practices are applied. Vanadium strengthening without em- 
brittlement is well documented and may be due to vanadium carbon- 
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itride precipitation at dislocations rather than within the ferrite 
matrix. 


23917 Materials for direct combustion fluidized-bed steam gener- 
ators. Mesko, J.E. (Pope, Evans and Robbins, Inc., New York, NY). 
Met. Prog.; 112: No. 2, 30-34(Jul 1977). 

Material requirements for different systems and general crite- 
ria for material selection are reviewed. Fluidized-bed combustion 
can provide an economical and environmentally acceptable alterna- 
tive to flue gas desulfurization for burning high sulfur coal in utility 
and industrial steam generators. 


23918 Controlling sources of variability in stainless steel piping. 
Smith, R.E. (Electric Power Research Institute, Palo Alto, CA). 
Met. Prog.; 112: No. 2, 42-48(Jul 1977). 

Variability concerns with emphasis on some of the sources of 
material composition variability which must be controlled to assure 
reliable performance of welded stainless steel piping systems. Inte- 
granular stress-corrosion cracking is discussed. SS-312 and 304 were 
evaluated for BWR use. (FS) 


23919 Boundary-integral equation formulation for time-depend- 
ent inelastic deformation in metals. Kumar, V.; Mukherjee, S. (Cor- 
nell Univ., Ithaca, NY). Int. J. Mech. Sci.; 19: 713-724(1977). 

The mathematical structure of various constitutive relations 
proposed in recent years for representing time-dependent inelastic 
deformation behavior of metals at elevated temperatues has certain 
features which permit a simple formulation of the three-dimensional 
inelasticity problem in terms of real time rates. A direct formulation 
of the boundary-integral equation method in terms of rates is dis- 
cussed for the analysis of time-dependent inelastic deformation of 
arbitrarily shaped three-dimensional metallic bodies subjected to 
arbitrary mechanical and thermal loading histories and obeying 
constitutive relations of the kind mentioned above. The formulation 
is based on the assumption of infinitesimal deformations. Several 
illustrative examples involving creep of thick-walled spheres, long 
thick-walled cylinders, and rotating discs are discussed. The imple- 
mentation of the method appears to be far easier than analogous BIE 
formulations that have been suggested for elastoplastic problems. 


23920 Static structure factor of molten titanium. Todd, J.R. 
(Hughes Aircraft Co., Fullerton, CA); Brown, J.S. Phys. Lett., A; 59: 
No. 4, 302-304(13 Dec 1976). 

A comparison between the measured liquid titanium static 
structure factor of Waseda and Tamaki (1975) at 1700°C and the 
theoretical structure factor of a system of hard spheres in the 
Percus—Yevick approximation is presented. Both the Ashcroft— 
Lekner hard sphere PY model and the recently proposed Sharma- 
Sharma modification are used and discussed. 


23921 Stress relaxation behavior of cold-worked and annealed 
Zircaloy-4 tubing. Rheem, K.S.; Choi, C.B.; Park, W.K. (Korea 
Atomic Energy Research Inst., Seoul). J. Korean Nucl. Soc.; 8: No. 4, 
203-207(Dec 1976). 

Strain rate dependence of the flow stress of cold-worked and 
annealed Zircaloy-4 was studied by stress relaxation test in tempera- 
ture range of 200°C to 450°C. The In o-In € curves for various 
temperatures were straight in the € range of 10~*° to 10°* sec”. From 
the slope of a curve strain rate sensitivity m was obtained. The m in 
cold-worked Zircaloy-4 had a minimum value at 300°C, while m in 
annealed Zircaloy-4 had two minimum values, one at 300°C and the 
other at 450°C. It was found that the temperatures of the minimum 
m are consistent with the temperatures of strain ageing peaks. The 
minimum m at 300°C is considered to be due to strain ageing owing 
to the pinning of glide dislocations by oxygen atoms, while the 
minimum m at 450°C for annealed specimen is attributed to iron 
atoms. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22352, 23403, 23574, 23820, 
23830, 23840, 23843, 23860, 23863, 23868, 23944, 23954, 24007, 
24021, 24372 


23922 (AD-A—054738) Impact thresholds for the initiation of 
metal sparking. Final report. Hillstrom, W.W. (Army Armament 
Research and Development Command, Aberdeen Proving Ground, 
MD (USA). Ballistics Research Lab.). Mar 1978. 33p. (ARBRL- 
MR—02820). NTIS PC A03/MF AOl1. 

Metal cylinders were projected perpendicularly against thick 
metal plates at varied velocities to determine thresholds of sparking. 
Pyrophoric metal projectiles such as cerium (misch metal), hafnium, 
titanium, zirconium, and aluminum (Dural) had lower thresholds 
than the non-pyrophoric metals - iron and copper. Empirical predic- 
tions of metal pyrophoricity were confirmed by these results. Im- 
pacts on Dural targets had higher thresholds than those on steel 
targets for given metal projectiles. This is attributed to the lower 
density of Dural. (Author) 
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23923 (BNL—24958) Effect of trapped magnetic flux on ac 

losses of NbsSn. Bussiere, J.F.; Clem, J.R. (Brookhaven National 

Lab., Upton, NY (USA); Iowa State Univ. of Science and Technol- 

ogy, Ames (USA)). 1978. Contract EY-76-C-02-0016. Sp. (CONF- 
52—41). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The effect of trapped magnetic flux on 60 Hz losses of NbsSn 
was investigated for a number of samples prepared by solid state 
diffusion and by reacting niobium with liquid tin. In the presence of 
trapped flux all samples showed a significant increase of loss at low 
current densities (e.g. from ~ 1 to 10uW/cm? at 500 rms A/cm) and 
a modest decrease of loss at higher current densities (e.g. 30% at 
1000 rms A/cm). These features are shown to be consistent with the 
critical state model provided one takes into account the field depen- 
dence of surface currents and assumes a considerable decrease of 
their magnitude with trapped flux. Even with large amounts of 
trapped flux the losses of most samples remain below 101W/cm? at 
500 rms A/cm, an acceptable loss level for ac power transmission 
applications. 


23924 (CALT—822-104) Metastable superconducting alloys. 
Johnson, W.L. (California Inst. of Tech., Pasadena (USA). W.M. 
Keck Lab. of Engineering Materials). Jul 1978. Contract EY-76-C- 
03-0822. 42p. Dep. NTIS, PC A03/MF AOl1. 

The study of metastable metals and alloys has become one of 
the principal activities of specialists working in the field of supercon- 
ducting materials. Metastable crystalline superconductors such as the 
A15-type materials have been given much attention. Non-crystalline 
superconductors were first studied over twenty years ago by Buckel 
and Hilsch using the technique of thin film evaporation on a cryo- 
genic substrate. More recently, melt-quenching, sputtering, and ion 
implantation techniques have been employed to produce a variety of 
amorphous superconductors. The present article presents a brief 
review of experimental results and a survey of current work on these 
materials. The systematics of superconductivity in non-crystalline 
metals and alloys are described along with an analysis of the micro- 
scopic parameters which underlie the observed trends. The unique 
properties of these superconductors which arise from the high 
degree of structural disorder in the amorphous state are emphasized. 


23925 (CONF-781114—10) Magnetic properties of DyFe.H2 
from °’Fe, '*'Dy Moessbauer effect and magnetization measurements. 
Viccaro, P.J.; Friedt, J.M.; Niarchos, D.; Dunlap, B.D.; Shenoy, 
G.K.; Aldred, A.T.; Westlake, D.G. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

A single phase stable hydride with nominal composition 
DyFe2Hz is shown to have the cubic C15 Laves structure with a 5% 
larger lattice constant. °7Fe Moessbauer spectra show two sites with 
nearly equal population and with different isomer shifts and hyper- 
fine fields. Based on the average hyperfine field at 4.2 K, an Fe 
moment of approximately 1.6 j1/sub B/ is estimated. From the '*'Dy 
data at 4.2 K, which show a single site, a nearly free-ion moment of 
9.8 u/sub B/ is determined. These results, combined with the total 
moment of 3.5 /sub B/ from bulk magnetization measurements, 
indicate that the Dy and Fe moments may not be strictly antiparallel 
in the hydride. Relaxation effects in the '*'Dy spectra above 77 K, 
combined with a sharp decrease in the moment with increasing 
temperature, imply a weakening of the Dy—Fe magnetic coupling 
induced by the presence of the hydrogen. 


23926 (IS-T—824) Thermodynamic properties of uranium—mer- 
cury system. Lee, T.S. (Ames Lab., IA (USA)). Jan 1979. Contract 
W-7405-ENG-82. 58p. Dep. NTIS, PC A04/MF AO1. 

Thesis. 

The EMF values in the fused salt cells of the type U(a)/ 
KCI—LiCI—BaCk, eutectic, UCl;/U—Hg alloy, for the different 
two-phase alloys in the uranium—mercury system have been meas- 
ured and the thermodynamic properties of this system have been 
calculated. These calculated values are in good agreement with 
values based on mercury vapor pressure measurements made by 
previous investigators. The inconsistency of the thermodynamic 
properties with the phase diagram determined by Frost are also 
confirmed. A tentative phase diagram based on the thermodynamic 
properties measured in this work was constructed. 


23927 (PB—280765-T/SL) A study of interdiffusion processes in 
powder metallurgical bimetals (isliedovania protsessof vzaimnoi diffu- 
zii v metalokeramicheskikh bimatallakh). Antsiferov, V.N.; Chere- 

anova, T.G.; Bobrova, S.N. (National Bureau of Standards, Wash- 
ington, DC (USA). Diffusion in Metals Data Center). 1976. Transla- 
tion of Politekhnicheskii Inst., Perm. Sbornik Nauchnykh Trudov 
(USSR), No. 73, p. 94-99, 1970. (DMDC—14948; TT—76-59187). 
llp. NTIS PC A02/MF AO1. 
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The processes which take place during the sintering of iron- 
molybdenum and steel-molybdenum are followed with readings of 
microhardness and with the microscope. The observed changes are 
related to the phase diagrams at the appropriate binary systems. The 
introduction of carbon was found to lower the mobility of iron in 
molybdenum during sintering. The formation of carbides in the 
interdiffusion zone will tie up the diffusing elements. 


23928 Effect on hydrogen decomposition pressures of group ITIA 
and IVA element substitutions for Ni in LaNi; alloys. Mendelsohn, 
M.H.; Gruen, D.M.; Dwight, A.E. (Argonne National Lab., Illinois). 
Mater. Res. Bull.; 13: No. 11, 1221-1237(Nov 1978). 

The alloys LaNis.c6Ino.4 and LaNis.eSno.4 were prepared and 
their hydrogen absorption properties studied. Hydrogen desorption 
pressures for both corresponding hydrides were found to be lower 
than those determined previously for LaNis.¢Alo.4 and LaNis.eGao.s. 
Enthalpies and entropies of transition for both hydrides were calcu- 
lated and their hydrogen absorption—desorption hysteresis appeared 
to be negligible. 


23929 Structure and elevated temperature properties of Type 308 
stainless steel weld metal with varying ferrite contents. Berggren, 
R.G. (Oak Ridge National Lab., TN); Cole, N.C.; Goodwin, G.M.; 
Stiegler, J.O.; Slaughter, G.M.; Gray, R.J.; King, R.T. Weld. J. 
(Miami); 57: No. 6, 167s-174s(Jun 1978). 

The as-deposited microstructure, creep and tensile properties 
at 649 C (1200 F), and fracture behavior of shielded metal-arc Type 
308 stainless steel welds having nominal ferrite contents from 0 to 
15% were investigated. The ferrite phase morphology varied from 
isolated patches in nominally 0% ferrite welds to a nearly continuous 
phase in nominally 15% ferrite welds in metallographic studies. Low 
ductility creep failures occurred when extensive ee cracking 
occurred at austenite—sigma phase boundaries (i.e., for welds with 
high initial ferrite content tested under low stress). The fraction of 
creep test time before third-stage creep was usually less than 0.3 for 
specimens that exhibited high ductility. 


23930 Capillarity effects in the GTA weld penetration of 21-6-9 
stainless steel. Roper, J.R.; (Rockwell International, Golden, CO); 
Olson, D.L. Weld. 3 (Miami); 57: No. 4, 103-107(Apr 1978). 

Although the factors affecting weld penetration have often 
been investigated, the mechanisms of penetration are not well de- 
fined. 21-6-9 stainless steel, due to its transitional weld penetration 
behavior in the presence of aluminum, has afforded an unusual 
opportunity to study at least one of the factors affecting fusion zone 
shape. This penetration change is being studied from the interfacial 
energy viewpoint, and a model is proposed to account for the 
observed phenomena. 


23931 Estimate of the diffusion coefficient of lead in molten 
lithium. Hovingh, J. (Univ. of California, Livermore). Trans. Am. 
Nucl. Soc.; 30: 160-161(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23932 Diffusional and thermodynamic interactions in the Cu— 
Ni—Zn system at 775°C. Sisson, R.D. Jr. (Worcester Polytechnic 
Inst., MA); Dayananda, M.A. Metall. Trans., A; 8A: No. 12, 1849- 
1856(Dec 1977). 

Diffusion was investigated in both a(fcc) and B(bcc) phase 
regions of the Cu—Ni—Zn system at 775°C with solid—solid diffu- 
sion couples and interdiffusion coefficients were determined at sever- 
al compositions. Intrinsic and interdiffusion coefficients were also 
estimated from available data on thermodynamic activities and tracer 
diffusivities for a Cu—Ni—2Zn alloys; and the estimated coefficients 
were consistent with those experimentally determined. Large off- 
diagonal coefficients indicating strong interactions among the diffus- 
ing species were observed and could be appreciated in terms of the 
compositional dependence of the thermodynamic activities of the 
components. 


23933 Magnetic field induced conduction electron ition, 
magnetization density, and neutron magnetic form factor of Pt metal. 
Watson-Yang, T.J. (Northwestern Univ., Evanston, IL); Freeman, 
A.J.; Koelling, D.D. J. Magn. Magn. Mater.; §: 277-286(1977). 

Results are presented of a detailed relativistic augmented 
plane wave (RAPW) study of the magnetic field induced conduction 
electron polarization, magnetization density, and neutron magnetic 
form factor of Pt metal. We find that the a part of the total 
induced spin density is very localized spatially and almost entirely d- 
like in character, with the band 6 contribution differing substantially 
from its counterpart in Pd metal. The spin only estimate of the 
Weiss—Freeman asymmetry parameter is large (93% te/sub g/ and 
7% e/sub g/). Our predicted Fermi surface dimensions for both the 
electron and hole surfaces (and the suitably enhanced effective 
anger “aed excellent agreement with the recent measurements of 

ye et al. 
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23934 Microwave resistivities of Tm/sub y/(La, Y)/sub 1-y/S 
and Tm/sub y/(La, Y)/sub 1-y/Te. weg Ag Sugawara, K. (Los 
Alamos Scientific Lab., NM). J. Phys. . Jpn.; 41: No. 5, 1803- 
1804(Nov 1976). 

Microwave resistivities of TmS, Tmo sLao 5S, Tmo :La 9S, 
Tmo 6Yo 4S, Tmo 2Yo 8S, Tmo 97Gdo os Te, Tmo 6 Yo sTe, and Tmo 1Yo 
eTe have been measured at 9.2 GHz. Anomalous maximum resistivi- 
ties have been observed for all the sulphide samples and they have 
been interpreted in terms of the Kondo sideband effects. No anoma- 
lies occur in the telluride samples. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 21177, 21198, 21448, 21508, 
21703, 21814, 21819, 21831, 21906, 21907, 21908, 22773, 22776, 
22778, 22806, 23917, 23918, 23970, 24051, 24318, 24333, 24418 


23935 (AD-A—055885) Titanium response to simulated nuclear 
cloud particle environments. Volume I. Analytical and experimental 
results. Final ber 1976—August 1977. Dunbar, L.E.; 
Clever, R.M.; Bur, , G.H.; Mills, A.F. (Science Applications, 
Inc., El Segundo, CA (USA)). 31 Aug 1977. Contract DNA001-76- 
C-0366. 15ip. (SAI—78-561-LA(Vol.1)). NTIS PC A08/MF AOl1. 

The response of titanium alloy (6Al-4V) to simulated nuclear 
cloud particle environments is addressed in this combined experi- 
mental and analytical study. The results are applicable for ascent 
vehicles with hot titanium structures flying through nuclear burst ice 
or dust clouds. A three-phase exploratory program was conducted: 
An initial oxidation test series using an SAI-designed test fixture, a 
test series using the AEDC Dust Erosion Tunnel (DET), and a 
particle impact test series using the SAI hypervelocity impact facili- 
ty. Analytical modeling of titanium oxidation produced results in 
close agreement with experiment. Although increased oxidation of 
titanium was confirmed in H2O vapor versus O2 environment tests, 
no net effect of liquid H2O and O2 oxidation under combined particle 
erosion conditions was observed in the AEDC DET. This is be- 
lieved to be the result of the fact that the heat of vaporization of 
H2O exceeds the heat of oxidation of H2O vapor. 


23936 (AD-A—055886) Titanium response to simulated nuclear 
cloud particle environments. Volume II. Test data. Final report, Sep- 
tember 1976—August 1977. Dunbar, L.E.; Clever, R.M.; Burghart, 


G.H.; Mills, A.F. (Science Applications, Inc., El Segundo, CA 
(USA)). 31 Aug 1977. Contract DNA001-76-C-0366. 340p. (SAI— 
78-561-LA(Vol.2)). NTIS PC A15/MF AOl. 

See Volume I for complete abstract. This volume contains 
AEDC DET test data and SAI oxidation test data. 


23937 (BDX—613-2099(Rev.)) Predicting stress corrosion 
crackig in welded steel based on residual stress measurements. 
Brewer, D.H. (Bendix Corp., Kansas City, MO (USA)). Feb 1979. 
Contract EY-76-C-04-0613. 53p. Dep. NTIS, PC A04/MF AOl. 

Residual stress measurements were made on a welded HP-9- 
4-20 steel test coupon to determine the potential of residual stress for 
producing stress corrosion cracking. X-ray diffraction and strain 
gauge rosettes were used to make the measurements. The results 
indicated that, under the conditions specified, the stress intensity 
produced by residual stress was one-fourth that required to produce 
stress corrosion cracking. 


23938 (COO—2421-5) Corrosion, stress corrosion cracking, and 
electrochemistry of the iror aiau nickel base alloys in caustic environ- 
ments. Progress report, March 1, 1978—February 28, 1979. Staehle, 
R.W.; Agrawal, A.K. (Ohio State Univ., Columbus (USA). Dept. of 
Metallurgical Engineering). 1979. Contract EY-76-S-02-2421. 59p. 
Dep. NTIS, PC A04/MF AO1. 

Stress corrosion cracking susceptibility of 2-1/4Cr—1Mo 
steel has been studied in the pH range 0.5 to 13 in one molar sulfate 
solutions containing NazS additions, by the slow strain rate 
(10-®S~*) technique. Brittle fracture was observed over the entire 
pH range but only at cathodic potentials which were below the 
hydrogen evolution region. Crack propagation rates (CPRs) in 
Nickel-200 have been measured as a function of potential in 17.5N 
NaOH solution at 138°C, using the fast straining electrode tech- 
nique. CPRs in the potential range -0.75 to -0.6V/sub H/ were found 
to be high on the order of 10~*m/s, but relatively low < 107* m/s, 
outside this potential range. Crack propagation rates of Type 304L at 
138°C in 17.5N NaOH solution with and without a chromate inhibi- 
tor have been measured as a function of potential using the fast 
straining electrode technique. No significant drop in the CPR was 
observed due to the presence of the inhibitor in the solution. Corro- 
sion rates of pure metals Fe, Cr, and Ni have been estimated as a 
function of potential in the 17.5N NaOH solution at 130°C using the 
long-time current decay measurements. Of the above three metals, 
iron was found to be most unstable in the caustic solution over the 
entire potential range from -1.0 to 0.4V/sub H/. 
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23939 Reaction of hydrogen with binary system alloys of titanium 
and zirconium with other metals. Samsonov, G.V.; Antonova, M.M.; 
Morozova, R.A.; Chernogorenko, V.B. (Inst. of Materials Tech. 
Problems, Kiev, USSR). J. Appl. Chem. USSR (Engl. Transl.); 51: 
No. 6, Pt. 1, 1170-1174(20 Nov 1978). 

Translated from Zh. Prikl. Khim.; 51: No. 6, 1216-1222(Jun 
1978). 

Studies of the hydridation of alloys of two binary system 
groups indicate that the particular metal and the type of phase 
diagram play a predominant role. The first type studied consists of 
alloys of metals which form a continuous series of solid solutions 
with titanium and zirconium: Ti—Zr, Zr—Hf, Ti—Nb, Zr—Nb, and 
Ti—Mo. The second type contains alloys of systems in which 
intermetallic compound phases form: Ti—Fe, Ti—Co, Ti—Pd, Ti— 
Bi, Zr—Bi, Zr—Sb, and Ti—Sb. Relationships which have been 
developed make it possible to predict the behavior in hydrogen of 
alloys not yet studied, but which have similar phase diagrams. (LK) 


23940 High-temperature corrosion and creep of Ni-Cr-Fe alloys 
in and oxidizing environments. Schnaas, A.; Grabke, H.J. 
(Max-Planck-Inst. fuer Eisenforschung, Duesseldorf, Germany). 
Oxid. Met.; 12: No. 5, 387-404(Oct 1978). 

The carburization of NiCr 32 20 and NiCrSi 60 16 has been 
studied in CH,-H2 mixtures in the temperature range 900-1100°C. 
The methods included thermogravimetric measurements and studies 
on reacted specimens by X-ray diffraction, metallographic, and 
chemical analysis. Upon carburization internal carbides M7Cs and 
MosCe are formed (M = mainly Cr); the rate of carburization is 
determined by carbon diffusion in the Fe-Ni matrix with carbide 
precipitations. The effect of the alloying elements Ni and Si on the 
carburization resistance of austenitic alloys is explained. By the same 
methods the oxidation and carburization in CO-H2O-H2 mixtures 
have been studied. The important role of a stable chromium oxide 
layer for the carburization resistance was confirmed. Creep tests at 
1000°C in a CO-H2O-Hz atmosphere where Cr2Os is stable showed 
carburization occurring through cracks in the oxide layer. At high 
strain rates premature failure occurs by carburization, which is 
followed by internal oxidation and formation of cracks, voids, and 
holes. 


23941 Oxidation of a Ni-Cr-Al alloy at 850°C in air containing 
HCI gas. Hossain, M.K. (National Physical Lab., Middlesex, Eng- 
land); Noke, A.C.; Saunders, S.R.J. Oxid. Met.; 12: No. 5, 451- 
471(Oct 1978). 

Moist air containing HCl gas caused the oxide formed on a 
Ni-Cr-Al alloy at 850°C to crack during the early stages of growth, 
and extensive blistering and spalling occurred on cooling. In dry air 
containing HCI gas no oxide cracking was observed at temperature 
although the oxide blistered and spalled on cooling. In dry or moist 
air free from HCl an adherent protective oxide formed which did 
not spall on cooling. The oxide cracking at temperature has been 
attributed to the production of hydrogen by reaction of Cr and Al in 
the alloy with water vapor and the removal of NiO as NiChk by 
reaction with HCl gas. Hydrogen produced by reaction of water 
vapor or HCI with Cr or Al dissolved in the alloy at temperature, 
but on cooling the hydrogen was released, causing the oxide to 
blister and spall. Preoxidation of the alloy in HCl-free atmospheres 
eliminated these effects of HCl gas in short-term isothermal tests. 


23942 (UCRL-Trans—11416) Experiments on 18-8 stainless 
steels exposed to liquid lithium. I. 1,100-hour corrosion tests in lithium 
of 400, 500 and 600°C in natural circulation type testing apparatus. 
Nihei, I.; Sumiya, I.; Fukaya, Y.; Yamazaki, Y. (Japan Atomic 
Energy Research Inst., Tokyo). Sep 1978. Translation of JAERI- 
M—5683. 50p. Dep. NTIS, PC A03/MF AO1. 

The Japan Atomic Energy Research Institute has planned and 
started to carry out a series of experiments concerning fusion reactor 
materials. This report gives the results of the first experiments. The 
first test materials selected were 18-8 stainless steels, and the experi- 
ments were designed to test their behavior when exposed to liquid 
lithium. Natural circulation type corrosion testing devices (pots) 
were used as the testing apparatus, and the tests were conducted 
with lithium temperatures up to 600°C. 


23943 Corrosion of Fe—10Al—Cr alloys by coal char. Gordon, 
B.A.; Nagarajan, V. (Univ. of California, Berkeley). Oxid. Met.; 12: 
No. 4, 313-322(Aug 1978). 

Corrosion of iron-base alloys at 982°C (1800°F) by coal char 
is observed and the phase morphologies are discussed. No sulfidation 
was observed at 50 hr exposure. After 100 hr internal aluminum-rich 
sulfides were observed along with thick outer scales of iron oxide. 
The species causing the high-temperature-induced corrosion are 
probably sulfides and sulfates, present in most coal chars. Possible 
mechanisms for the corrosion are also discussed. 


23944 Caustic stress corrosion cracking studies at 288 C (550 F) 
using the straining electrode technique—comparison of Alloy 600, 
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Alloy 800, and Type 304 stainless steel. Cels, J.R. (Babcock and 
Wilcox Co., Alliance, OH). Corrosion; 34: No. 6, 198-209(Jun 1978). 

From Corrosion/77 meeting; San Francisco, CA, USA (Mar 
1977). 

Constant pull rate tests were conducted on tensile specimens 
of Inconel Alloy 600, Incoloy Alloy 800, and Type 304 stainless steel 
in deaerated 10% NaOH solution at 288 C (550 F) with a cover gas 
of 5% He in Ne. The pull rate used for most experiments was 3.3 x 
10-* cm/s, which corresponds to an initial strain rate of 3 x 10-®s~*. 
The electrical potential of the specimens was controlled by a poten- 
tiostat using a nickel wire as a hydrogen reference electrode. Under 
open circuit conditions, Type 304 stainless steel specimens cracked 
rapidly, but Alloys 600 and 800 specimens exhibited only ductile 
fracture. However, cracks readily formed in Alloy 800 specimens at 
potentials in the +50 to +300 mV range and in Alloy 600 specimens 
at potentials in the +150 to +250 mV range. Scanning electron 
microscope (SEM) photographs of some of the cracked specimen 
surfaces showed the transition from ductile to brittle fracture as a 
consequence of changes in the specimen’s electrical potential. Longi- 
tudinal metallographic cross sections also revealed the grain struc- 
ture and the mode of cracking. They showed that the cracks were 
intergranular in Alloy 600 and Type 304 stainless steel specimens, 
and were transgranular in Alloy 800 specimens. 


23945 Technical note: stress corrosion cracking in duplex stain- 
less steel weldments. Baeslack, W.A. III; Duquette, D.J.; Savage, 
W.F. (Rensselaer Polytechnic Inst., Troy, NY). Weld. J. (Miami); 57: 
No. 6, 175s-177s(Jun 1978). 

Constant-extension rate (CER) tensile tests were performed 
on welded steel sheets with Ferrite Numbers 0, 1, 3, 6, 11, 16, and 24. 
Weld metals were fabricated with Type 310 or 312 filler metals on 
Type 304L base metal. Ferrite content and distribution were found 
to be significant in determining stress-corrosion cracking susceptibil- 
ity and the failure mode. (FS) 


23946 Materials problems in coal gasification and liquefaction. 
Lochmann, W.J. (Ralph M. Parsons Co., Pasadena, CA). Metall. 
Trans., A; 9: No. 2, 175-181(Feb 1978). 

The conversion of coal to “clean” fuels imposes severe de- 
mands on materials of construction. The operational environments 
experienced by these materials may be high temperatures and high 
pressures and contain substantial quantities of H2S, He, organic acids, 
chlorides and particulate matter. Experiences to date indicate that 


corrosion and erosion problems will tax materials engineers and 
designers. This paper discusses material problem areas and require- 
ments that have been identified for coal conversion plants. A sum- 
mary of critical material selection areas for coal gasification and 
liquefaction plants is given. 


23947 New approach to the study of the oxidation of metals in 
hostile environments. Allen, G.C.; Brown, I.T.; Wild, R.K. (Central 
Electricity Generating Board, Berkeley, Eng.). Oxid. Met.; 12: No. 1, 
83109(Feb 1978). 

The oxidation or general corrosion behavior of metals at 
pressures of 1 atm or more is usually investigated by oxidizing 
samples under prescribed conditions and then subsequently charac- 
terizing the surface produced using one or more of the experimental 
methods available. This article describes a method which obviates 
the necessity of transferring samples from the oxidizing environment 
to the instrument for analysis, is nondestructive, and monitors the 
oxidizing surface in situ. The oxidation of iron, chromium, and a 9% 
chromium—iron alloy in carbon dioxide at atmospheric pressure and 
at 773°K is described. The surfaces of these materials were analyzed 
by Auger electron spectroscopy during exposure to the gas. Spectra 
and diagrams illustrating the variation in surface composition as 
oxidation proceeded are shown and possible mechanisms for the 
oxidation reactions are briefly discussed. The formation of the sur- 
face oxide on iron and on the 9% Cr—Fe alloy appears to follow 
very similar paths under the conditions of oxidation used. In all the 
materials studied trace impurities such as sulfur participated in the 
oxidation reactions. 


23948 Steel selection and usage in refinery operations. Bauman, 
T.C. J. Met.; 29: No. 8, 8-11(Aug 1977). 

All materials of construction have service limitations, howev- 
er, these limitations can usually be minimized by proper selection 
and usage to provide safe, economical service. A low initial invest- 
ment in equipment can lead to potentially higher risks of failure, 
whereas, higher expenditures often reduce this risk by permitting the 
use of higher grade materials. It may prove less expensive to spend 
money on maintenance or replacement items rather than increasing 
initial investments. The alternatives must be analyzed and compared 
by capitalized cost methods. Such methods permit the engineer to 
assess the time-value of money as it relates to present worth, future 
worth, and the expected rate of return. In this way the actual cost- 
benefit ratios of various materials can be determined and the opti- 
mum selection made. 
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23949 Hot dip galvanized steel in power stations. Verzinken.; 6: 
No. 2, 39-40(1977). (In German). 
The Limburgische Elektrizitaetsgesellschaft is erecting a new 
wer station which is already partially in operation. In this modern 
acility natural gas can be used as well as crude oil. In order to avoid 
expensive repair costs during continuous operation long time corro- 
sion protection has been considered by hot dip galvanizing many 
steel components like rails, reinforcing steels in concrete for cellar 
ceiling and cellar floor, crane tracks, railings, pile-work, grates, 
stairs, ladders and others. 


23950 Oxidation behavior of cobalt-base alloys containing dis- 
persed oxides formed by internal oxidation. Whittle, D.P.; El-Dah- 
shan, M.E.; Stringer, J. (Univ. of Liverpool, Eng.). Corros. Sci.; 17: 
No. 11, 879-891(1977). 

Co—Cr alloys containing a dispersed oxide phase have been 
produced by internally py ae Be to which 1 wt % of a 
reactive element—Hf, Ti or Zr—has been added. Internal oxidation 
was carried out in a sealed quartz capsule containing a 50/50 powder 
mixture of Cr—Cr2O3 or X—40—Cr2Os. The alloys produced in this 
way show all the beneficial characteristics demonstrated by similar 
alloys made by other techniques: (a) a continuous protective Cr2Os 
scale is established at a chromium level of 10%, considerably below 
that required (approximately 25%) in the absence of a dispersoid; (b) 
a reduction in the growth rate of the Cr2Os compared to particle- 
free alloys, particularly at high tem tures; and (c) — im- 
proved adhesion of the protective le to the substrate. benefi- 
cial effects appear to be independent of the composition of the 
dispersoid, and also its distribution. Oxidation of the Co—Cr—1 Hf, 
Zr or Ti alloys without pre-treatment produces scales characteristic 
of the chromium content of a corresponding binary alloy, indicating 
that some internal oxidation treatment is necessary and it is not 
sufficient to rely on the internal oxides formed during normal 
oxidation. 


23951 Tantalum. pp 3-5 of Corrosion resistance of KBI materi- 
als. Reading, PA; Kawecki Berylco Industries, Inc. (1977). 

Tantalum has wide applications in heating and cooling of 
corrosive materials. High coulielents of heat transfer can be used in 
the design of heating and cooling equipment because of the thermal 
conductivity, corrosion resistance, and non-fouling of tantalum. 
TaW provides a high yield strength. Ta is used in hard facing, high 
temperature furnaces, and ion vacuum pumps. Merchant ships are 
protected from corrosion by Ta clad trailing anodes. (FS) 


23952 Columbium. pp 6-8 of Corrosion resistance of KBI mate- 
rials. Reading, PA; Kawecki Berylco Industries, Inc. (1977). 

Niobium is used in the steel industry as a carbide stabilizer in 
stainless steel and as a grain refiner and strengthener of low alloy 
steel. Nb improves resistance to thermal shock, hot ductility, and 
strength of non-ferrous super alloys. It is used in jet engines, turbines 
and missile motors, and welding rod coating and it is resistant to 
chemical corrosion. 


23953 Zirconium alloy tubing. pp 9-10 of Corrosion resistance of 
ao ‘ea Reading, PA; Kawecki Berylco Industries, Inc. 
(1977). 

Zr and Zr alloy tubing is used in the nuclear and chemical 
industries for corrosion resistance. Zircaloy tubing is used in nuclear 
reactors because of its low thermal neutron cross section. Zr alloys 
have good heat transfer properties, resist corrosion, are easy to 
fabricate and have adequate strength at elevated temperatures. (FS) 


23954 Beryllium. pp 10-11 of Corrosion resistance of KBI mate- 
rials. Reading, PA; Kawecki Berylco Industries, Inc. (1977). 

Beryllium has a strength to weight ratio comparable to a. 
strength steel or titanium alloys but is lighter than aluminium. Its 
melting point is 2,345°F and it has excellent thermal conductivity 
and high specific heat. It is used as a structural material. It is 
corrosion resistant and forms a protective oxide film. (FS) 


23955 Beryllium copper and beryllium cupro-nickel. pp 11-15 of 
Corrosion resistance of KBI materials. Reading, PA; Kawecki Ber- 
ylco Industries, Inc. (1977). 

BeCu alloys combine good corrosion resistance, electric and 
thermal conductivity and are non-magnetic and non-sparking. BeCu 
can be heat treated to a steel-like level of strength. Tarnishing can be 
expected under some conditions but this does not change the me- 
chanical properties. (FS) 


23956 Beryllium nickel alloys. pp 15-16 of Corrosion resistance 
cist. materials. Reading, PA; Kawecki Berylco Industries, Inc. 
BeNi alloys are used in high-temperature springs, electric 
contacts and connectors, diaphragms and bellows, feather valves, 
clamps, clips, and bearing retainers. It is easy to form, stable, has 
high-temperature strength, wear and abrasion resistance and is cor- 
rosion resistant even to HF or fluorocarbons in plastic fabrications, 
ammonia atmospheres, sulfides, and marine atmospheres. (FS) 
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23957 Stress corrosion cracking of admiralty brass in aqueous 
copper sulfate. Pinchback, T.R.; Clough, S.P.; Heldt, L.A. oa 
Technological Univ., Houghton). Corrosion; 32: No. 12, 469-471( 
1976). 

Admiralty brass (Cu—Zn—Sn) is shown to be susceptible to 
stress corrosion cracking (SCC) in copper sulfate solutions. Fracture 
surfaces of the resultant transgranular cracks are characterized by 
cleavage like features. Surface analysis by scanning Auger micro- 
probe revealed a high concentration of tin at the leading edge of the 
propagating stress corrosion crack. The fractographic features and 
the presence of tin suggest that hydrogen embrittlement may be 
involved in the cracking mechanism. 


23958 Korrozionnaya stoikost reaktornykh materialov. (Corro- 
sion stability of reactor materials). Gerasimova, V.V. (ed.). Moscow, 
USSR; Atomizdat (1976). 508p. 

The manual lists literature data and data of authors on the 
corrosion rate of reactor materials, the stability of stainless steels 
against corrosive cracking and on protective covers which are of 
interest for nuclear engineering. In distinction from the first edition, 
the second edition has expanded the label composition of steels and 
alloys and selected media which approximate domestic reactor con- 
struction. The manual is intended for engineering-technical person- 
nel at nuclear and thermal stations and scientific-research institutes. 


23959 Advances in corrosion science and technology. Volume 5. 
Fontana, M.G.; Staehle, R.W. (eds.). New York, NY; Plenum Press 
(1976). 407p. The Publisher, 227 West 17th Street, New York, NY 
10011 $34.50. 

In-depth discussions of vital interest to theoretical and experi- 
mental chemists and engineers are presented concerning surface 
chemistry and corrosion of glass, halogen corrosion of metals, and 
oxidation of zirconium and its alloys. (FS) 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 22736, 22770, 22847, 22848, 
22850, 22852, 23083, 23097, 24177, 25078, 25097, 25098 


23960 (CONF-780851—4) Gas bubble and damage microstruc- 
ture in helium implanted nickel. Kaminsky, M.; Das, S.K.; Fenske, G. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 14p. Dep. NTIS, PC A02/MF AO1. 

From 9. symposium on the physics of ionized gases; Dubrov- 
nik, Yugoslavia (28 Aug 1978). 

Transmission electron microscopy has been used to study the 
depth distribution of bubbles (or voids) and dislocation damage in 
nickel irradiated at 500°C with 20- and 500-keV ‘He* ions to total 
doses ranging from 2.9 x 10"* to 5 x 10?” ions/cm”. The size, number 
density, and volume fraction of bubbles (or voids) were measured 
from micrographs taken from samples sectioned parallel to the 
surface normal. The results for 500-keV irradiation show that the 
_ in the depth distribution of number density and of volume 
raction (i.e., swelling) of bubbles (or voids) are ~ 20% deeper than 


the calculated projected range distribution. However, for 20-keV 
irradiation the peak in the swellig occurs at a depth which is about a 
factor of two larger than the peak in the distributions of projected 
range and the energy deposited into damage as calculated according 
to Brice. The peak positions are nearly independent of the total doses 
used in these studies. The implications of these results for the 
blistering mechanisms are discussed. 


23961 (CONF-781105—87) In-cell facility for performing me- 
chanical-property tests on irradiated cladding. Yaggee, F.L.; Haglund, 
R.C.; Mattas, R.F. (Argonne National Lab., IL (USA)). Nov 1978. 
Contract W-31-109-ENG-38. 27p. Dep. NTIS, PC A03/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

A new facility was developed for testing cladding sections of 
LWR fuel rods. This facility and the accompanying test procedures 
have improved the level of in-cell mechanical-testing capabilities, 
making them comparable to existing capabilities for unirradiated 
cladding. The new facility is currently being used to study the 
susceptibility of irradiated Zircaloy cladding from LWR fuel rods to 
iodine stress-corrosion cracking. Preliminary testing results indicate 
a systematic effect of temperature, stress and irradiation on the 
susceptibility of annealed and stress-relieved Zircaloy-2. Experimen- 
tal data obtained to date are being used to develop a stress-corrosion 
cracking model for LWR fuel rod failure. SEM examination of the 
undisturbed fracture surface of specimens that failed by pinhole 
leakage provides useful information on crack propagation and mor- 
phology. 


23962 (CONF-781194—2) In-reactor precipitation and ferritic 
transformation in neutron—irradiated stainless steels. Porter, D.L.; 
Wood, E.L. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-E NG-38. 26p. Dep. NTIS, PC A03/MF AO. 
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From Workshop on solute segregation and phase stability 
during irradiation; Gatlinburg, TN, USA (1 Nov 1978). 

Ferritic transformation (y — a) was observed in Type 304L, 
20% cold-worked AISI 316, and solution-annealed AISI 316 stain- 
less steels subjected to fast neutron irradiation. Each material demon- 
strated an increasing propensity for transformation with increasing 
irradiation temperature between 400 and 550°C. Irradiation-induced 
segregation of Ni solute to precipitates was found not to influence 
the transformation kinetics in 304L. Similar composition data from 
316 materials demonstrates a much greater temperature dependence 
of precipitation reactions in the process of matrix Ni depletion 
during neutron irradiation. The 316 data establishes a strong link 
between such depletion and the observed y — a transformation. 
Moreover, the lack of correlation between precipitate-related Ni 
depletion and the y — a transformation in 304L can be related to the 
fact that irradiation-induced voids nucleate very quickly in 304L 
steel during irradiation. These voids present preferential sites for Ni 
segregation through a defect trapping mechanism, and hence Ni 
segregates to voids rather than to precipitates, as evidenced by 
observed stable y shells around voids in areas of complete transfor- 
mation. 


23963 (COO—3158-63) Atom probe field ion microscope study of 
the range and diffusivity of helium in tungsten. Wagner, A. (Cornell 
Univ., Ithaca, NY (USA). Materials Science Center). Aug 1978. 
Contract EY-76-S-02-3158. 276p. Dep. NTIS, PC A13/MF AOI. 

Thesis. 

A time-of-flight (TOF) atom-probe field-ion microscope 
(FIM) specifically designed for the study of defects in metals is 
described. With this automated system 600 TOF min™' can be 
recorded and analyzed. Performance tests of the instrument demon- 
strated that (1) the seven — of molybdenum and the five 
isotopes of tungsten can be clearly resolved; and (2) the concentra- 
tion and spatial distribution of all constitutents present at levels 
greater than 0.05 at. % in a W—25 at. % Re, Mo—1.0 at. % Ti, 
Mo—1.0 at. % Ti—0.08 at. % Zr (TZM), a low swelling stainless 
steel (LSIA) and a metallic glass (Metglas 2826) can be measured. 
The effect of the rate of field evaporation on the quantitative atom 
probe analysis of a Mo—1.0 at. % Ti alloy and a Mo—1.0 at. % Ti— 
0.08 at. % Zr alloy was investigated. As the field evaporation rate 
increased the measured Ti concentration was found to also increase. 
A simple qualitative model was proposed to explain the observation. 
The spatial distribution of titanium in a fast neutron irradiated Mo— 
1.0 at. % Ti alloy has been investigated. No evidence of Ti segrega- 
tion to the voids was detected nor has any evidence of significant 
resolution of Ti from the TiC precipitates been detected. A small 
amount of segregation of carbon to a void was detected. 


23964 (HEDL-SA—1403) In-reactor creep measurements. Gil- 
bert, E.R.; Chin, B.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Jun 1978. Contract EY-76-C-14-2170. 36p. 
(CONF-780622—78). Dep. NTIS, PC A03/MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


Creep studies have produced experimental results which are 
being used for design and performance analyses of fast breeder 
reactors. These programs enabled the development of experimental 
methods which have produced in-reactor creep data over a broad 
range of conditions which include neutron fluences up to | x 1073 n/ 
cm* and temperature as high as 750°C. These tests revealed that 
contrary to guidance provided by postirradiation creep tests, defor- 
mation during neutron irradiation does not impair the stress-to- 
rupture properties. Temperature- and stress-change experiments con- 
ducted to simulate the effects of non-steady-state conditions existing 
in an operating reactor show that the irradiation creep behavior is 
rather insensitive to stress and temperature history. In contrast, 
swelling is highly sensitive to temperature reductions which occur 
during irradiation. These studies were conducted primarily on AISI 
316 stainless steel. Studies have been initiated on other alloys. These 
results show irradiation creep at high temperature and high neutron 
fluences is larger than anticipated from early low fluence and low 
temperature data on AISI 316 stainless steel. Advanced alloys of the 
precipitation-strengthened nickel-base as well as low nickel ferritic 
steels are being investigated as alternates to AISI 316 stainless steel 
for specific core applications. A diverse range in resistance to in- 
reactor creep has been found, with Inconel 706 providing very high 
resistance and PE16 providing an intermediate level of resistance. 


23965 (HEDL-SA—1557) Radiation damage function analysis. 
Gold, R.; Lippincott, E.P.; McElroy, W.N.; Simons, R.L. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 1978. Con- 
tract EY-76-C-14-2170. 31p. (CONF-780722—20). Dep. NTIS, PC 
A03/MF AOI. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Considerable efforts have been expended to measure radiation 
damage effects on materials justified by their impact upon nuclear 
design and operation. The experiments can be difficult to interpret. 
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A large number of parameters including temperature, material varia- 
bles, neutron spectrum, and fluence are entailed in the evaluation of 
radiation damage data. It is further complicated as each of these 
variables may change with time. The concept of a damage function 
relates radiation damage to the neutron spectrum forming the basis 
of conventional damage function analysis. The damage function 
description is related to the cross-section for damage at each neutron 
energy. This conventional formulation is unduly restrictive. A gener- 
alized damage function is postulated which includes not only neu- 
tron energy dependence, but also time dependence. Other important 
material variables as well as fluence are also considered to be explicit 
variables of the generalized damage function. Important implications 
of this generalized integral representation are discussed. To provide 
guidance and insight in this investigation, radiation dosimetry analy- 
sis is used as a fundamental analogue. It is shown that the generalized 
damage function is unique. Additional characteristics of generalized 
damage functions are determined by considering constraints imposed 
by physical requirements and conditions. For application it is neces- 
sary to reduce generalized radiation damage function analysis to 
simple models. Assumptions that can be invoked to provide these 
models are discussed including separation-of-variables and restriction 
to steady state irradiation conditions. Conventional damage function 
analysis follows directly from generalized damage function analysis 
upon the introduction of these simplified models. 


23966 (HEDL-TME—78-81) Irradiation-induced swelling in so- 
lution annealed AISI 316. Bates, J.F.; Weiner, R.A.; Korenko, M.K. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Nov 1978. Contract EY-76-C-14-2170. 20p. Dep. NTIS, PC A02/ 
MF AOl. 

Swelling in solution annealed AISI 316 has been empirically 
described as a function of temperature and fluence. An equation, 
suitable for design purposes, has been developed from an analysis of 
all of the available swelling data and complementary investigations. 
The equation is bi-linear in nature and incorporates different tem- 
perature dependent functions for both the maximum linear swelling 
rate parameter and the incubation parameter. The equation describ- 
ing the swelling rate parameter differs from previous functions in 
that a constant swelling rate occurs from around 450 to 500°C 
followed by a peak swelling rate at around 570°C. 


23967 (IS-T—816) Annealing of neutron-irradiated vanadium 
containing oxygen. Foster, R.E. (Ames Lab., IA (USA)). Jan 1979. 
Contract W-7405-ENG-82. 54p. Dep. NTIS, PC A04/MF AOl. 

Thesis. 

A study to clarify the role of interstitial oxygen in irradiated 
vanadium by measuring the activation energy of the 0.2 T/sub m/ 
recovery stage in well-characterized samples, where T/sub m/ is the 
melting temperature in degrees Kelvin, is described. 


23968 Simultaneous bombardment with helium, hydrogen, and 
heavy ions to simulate microstructural damage from fission or fusion 
neutrons, Farrell, K.; Lewis, M.B.; Packan, N.H. (Oak Ridge Nation- 
al Lab., TN). Ser. Metall.; 12: No. 12, 1121-1124(Dec 1978). 

A damage simulation system is described which simultaneous- 
ly implants both hydrogen and helium from one accelerator in any 
desired ratio into the displacement damage areated by heavy ions 
from another accelerator. This system is used to study neutron 


damage in microstructures in crystalline solids in fusion reactors. 
(FS) 


23969 FIM observation of radiation damages in neutron-irradiat- 
ed W. Terao, T. (Nagoya Inst. of Tech., Japan); Hayashi, Y.; 
Yoshida, H.; Yashiro, Y. Scr. Metall.; 12: No. 9, 827-829(Sep 1978). 

Field ion microscopy was employed to observe point defects 
in irradiated W. Many vacancies were found in only one of the four 
planes and no vacancies were found in the other three planes. 


23970 Remote radiometric method for controlling the corrosion 
of equipment under industrial conditions. Konstantinov, 1.0.; Maluk- 
hin, V.V.; Novakovskii, V.M.; Brusentsova, V.M.; Sumets, V.I. Prot. 
Met. (USSR) (Engl. Transl.); 13: No. 5, 436-440(May 1978). 

Translated from Zashch. Met.; 13: No. 5, 523-528(1977). 

A remote radiometric method is proposed for controlling the 
corrosion of chemical-engineering equipment. The method consists 
of activating control sections with accelerated charged particles, 
remote measurement of y activity decline during corrosion, and 
comparison of the results obtained by an activity distribution curve 
with respect to depth. The radiation method is safe and has been 
tested in actual equipment used in the Azot North Donetsk Industri- 
al Complex. The results confirm its usefulness and promise, particu- 
larly for the chemical industry. 


23971 Effects of oxygen addition on the void-swelling behavior of 
vanadium. Agarwal, S.C.; Potter, D.I.; Taylor, A. (Argonne National 
Lab., IL). Metall. Trans., A; 9: No. 4, 569-576(Apr 1978). 
Vanadium-ion irradiation of vanadium alloys containing 1 to 4 
at.% O in solid solution was used to investigate void swelling at 
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temperatures from 550 to 905°C. Voids were observed at all tem- 
peratures for V--1 O, with peak swelling of ~ 0.88% for 20 dpa 
occurring at ~ 680°C. Void size at 20 dpa increased from ~ 30A at 
550°C to ~ 700A at 905°C. This was accompanied by a decrease in 
void member density from 4 x 10'*/cm’ to 3 x 10!7/cm’ at 550 and 
905°C, respectively. The dependence of void swelling in V on dose 
and oxygen composition was investigated at 700°C. Swelling in- 
creased monotonically with dose from 0.02% at 3 dpa to ~ 1% at 35 
dpa in V--1 O and from 0.001% at 3 dpa to ~ 0.2% at 35 dpa in V--2 
O. Voids were not observed at 3 dpa in V--3 O and V--4 O, and also 
at 20 dpa in V--4 O. At a fixed dose and 700°C, the swelling 
decreased approximately exponentially with oxygen content, drop- 
ping from ~ 2.5% in unalloyed V to ~ 0.02% at 20 dpa in V--3 O. 
The temperature dependence of void swelling in V--1 O was calcu- 
lated using current void-growth models modified for vacancy trap- 
ping by interstitial solutes. The calculated curve is a reasonable fit to 
the experimentally determined points. It is shown that mechanisms in 
addition to vacancy-trapping effects on void growth are necessary to 
explain the magnitude of suppression in swelling observed in the 
more concentrated alloys. 


23972 Materials requirements for liquid metal fast breeder reac- 
tors. Bennett, J.W.; Horton, K.E. (Energy Research and Develop- 
ment Administration, Washington, DC). Metall. Trans., A; 9: No. 2, 
143-149(Feb 1978). 

Materials requirements for Liquid Metal Fast Breeder Reac- 
tors (LMFBRs) are quite varied with requisite applications ranging 
from ex-reactor components such as piping, pumps, steam generators 
and heat exchangers to in-reactor components such as heavy section 
reactor vessels, core structurals, fuel pin cladding and subassembly 
flow ducts. Requirements for ex-reactor component materials in- 
clude: good high temperature tensile, creep and fatigue properties; 
compatibility with high temperature flowing sodium; resistance to 
wear, stress corrosion cracking, and crack propagation; and good 
weldability. Requirements for in-reactor components include most of 
those cited above for ex-reactor components as supplemented by the 
following: resistance to radiation embrittlement, swelling and radi- 
ation enhanced creep; good neutronics; compatibility with fuel and 
fission product materials; and resistance to mass transfer via flowing 
sodium. Extensive programs are currently in place in a number of 
national laboratories and industrial contractors to address the materi- 
als requirements for LMFBRs. These programs are focused on 
meeting the near term requirements of early LMFBRs such as the 
Fast Flux Test Facility and the Clinch River Breeder Reactor as 
well as the longer term requirements of larger near-commercial and 
fully-commercial reactors. 


23973 Materials requirements for fusion reactors. McHargue, 
C.J.; Scott, J.L. (Oak Ridge National Lab., TN). Metall. Trans., A; 9: 
No. 2, 151-159(Feb 1978). 

Once the physics of fusion devices is understood, one or more 
experimental power reactors (EPR) are planned which will produce 
net electrical power. The structural material for the device will 
probably be a modification of an austenitic stainless steel. Unlike 
fission reactors, whose pressure boundaries are subjected to no or 
only light irradiation, the pressure boundary of a fusion reactor is 
subjected to high atomic displacement-damage and high production 
rates of transmutation products, e.g., helium and hydrogen. The 
design data base must include irradiated materials. Since in situ 
testing to obtain tensile, fatigue, creep, crack-growth, stress-rupture, 
and swelling data is currently impossible for fusion reactor condi- 
tions, a program of service-temperature irradiations in fission reac- 
tors followed by postirradiation testing, simulation of fusion condi- 
tions, and low-fluence 14 MeV neutron-irradiation tests are planned. 
For the Demonstration Reactor (DEMO) expected to be built within 
ten years after theEPR, higher heat fluxes may require the use of 
refractory metals, at least for the first 20 cm. A partial data base may 
be provided by high-flux 14 MeV neutron sources being planned. 
Many materials other than those for structural components will be 
required in the EPR and DEMO. These include superconducting 
magnets, insulators, neutron reflectors and shields, and breeding 
materials. The rest of the device should utilize conventional materi- 
als except that portion involved in tritium confinement and recov- 
ery. 


23974 Irradiation effects in crystalline solids. Gittus, J. London, 
Eng.; Applied Science Publishers Ltd. (1978). 549p. $75.00. 

A unified picture is presented of the ways in which irradiation 
alters the properties of matter. Included is the theory of the displace- 
ment of atoms by irradiation. Defects resulting from irradiation, 
induced displacement, the formation of bubbles and voids, effects on 
mechanical and physical properties, radiation induced creep and 
diffusion, and fuel element behavior are discussed. Irradiation effects 
in materials in nuclear and fusion reactors are described. (FS) 


23975 Gamma — alpha transformation in neutron-irradiated aus- 
tenitic stainless steel. Porter, D.L. (Argonne National Lab., Idaho 
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Falls, ID). Trans. Am. Nucl. Soc.; 30: 150-151(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23976 Transport theory formulation of the rate equations. Gurol, 
H. (Univ. of California, Santa Barbara). Trans. Am. Nucl. Soc.; 30: 
151-152(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23977 Irradiation-induced creep and swelling in 304L stainless 
steel. McVay, G.L.; Hudman, G.D. (Argonne National Lab., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 3: 153-154(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23978 Corrosion resistance of KBI materials. Reading, PA; 
Kawecki Berylco Industries, Inc. (1977). 23p. 

Metals, alloys, and ceramic materials that offer resistance to 
corrosion in environments such as air and seawater are described. 
Separate abstracts were prepared for 5 materials. (FS) 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 22624, 22625, 22626, 22627, 
22628, 22629, 23555, 23687, 23736, 23741, 23742, 23743, 23745, 
23747, 23750, 23751, 23752, 23753, 23754, 23755, 23756, 23758, 
23759, 23760, 23761, 23762, 23763, 23765, 23767, 23768, 23770, 
23771, 23772, 23773, 23774, 23775, 23776, 23777, 23778, 23779, 23783 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 21689, 21690, 21692, 21693, 
21695, 21696, 21697, 22863, 23339, 23386, 23562, 23576, 23748, 
23749, 23757, 23764, 23988, 24004, 24171 


23979 (SAND—78-1295) Etching study for the MC2980 glass 
ceramic preform. Reed, S.T.; Abrams, C.R. (Sandia Labs., a 
que, NM (USA)). Nov 1978. Contract EX-76-C-04-0789. 23p. Dep. 
NTIS, PC A02/MF AO1. 

An investigation is presented of the variables of the etching 
process for the MC2980 glass ceramic preform to determine their 
effect upon the etching rate. These variables include: type of agita- 
tion on the pa. temperature of the etchant, duration of etch, 
surface finish of preform, depletion of etchant, evaporation of et- 
chant, and interruption of etching cycle. The etching rate varied 
from 0.18 g/min at room temperature to 1.31 g/minute at 80°C. A 
constant etching rate, at elevated temperatures using the same batch 
of etchant, could not be maintained because of evaporation losses 
and the depletion of the etchant. The vapor-honed surface layer of 
the preform was removed after 10 min of etching at room tempera- 
ture and only 2 min of etching at 80°C. 


23980 Sintering of yttria binders. Holcombe, C.E. Jr. (Union 
Carbide Corp., Oak Ridge, TN). Am. Ceram. Soc. Bull.; 57: No. 7, 
693(Jul 1978). 

Crucibles were prepared from ZrO2/Y203; and AleO3/Y20s 
by casting around mortars. Crucibles were sintered in vacuum after 
drying. ZrO2/Y2Os were sintered 1 hr at 1950°C and AlO3/Y20; 
rs) sintered 2 hr at 1600°C. Tough well-sintered crucibles resulted. 

) 


23981 Method of producing homogeneous mixed metal oxides and 
metal—metal oxide mixtures. Quinby, T.C. (to Department of 
. US Patent 4,072,501. 7 Feb 1978. Filed date 13 Apr 1977. 


PAT-APPL-787, 128. 

Metal powders, metal oxide powders, and mixtures thereof of 
controlled particle size are provided by reacting an aqueous solution 
containing dissolved metal values with excess urea. Upon heating, 
urea reacts with water from the solution to leave a molten urea 
solution containing the metal values. The molten urea solution is 
heated to above about 180°C, whereupon metal values precipitate 
homogeneously as a powder. The powder is reduced to metal or 
calcined to form oxide particles. One or more metal oxides in a 
mixture can be selectively reduced to produce metal particles or a 
mixture of metal and metal oxide particles. 


23982 State-of-the-art: alumina ceramics for energy applications. 
Hauth, W.E. III; Stoddard, S.D. (Los Alamos Scientific Lab., NM). 
Am. Ceram. Soc. Bull.; 57: No. 2, 181-182(Feb 1978). 
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From Joint fall meeting of the Basic Science and Nuclear 
Divisions of the American Ceramic Society; Hyannis, MA, USA (26 
Sep 1977) 

The definition of industrial capability for the fabrication of 
large, high purity ceramic products in commercial quantities was 
surveyed. This information was provided by a survey of ceramic 
manufacturers which focused on commercial fabrication capabilities 
for large, high purity alumina shapes and technologies which can 
expand current fabrication capabilities. Modern energy production 
concepts including thermonuclear fusion, coal gasification and 
magnetohydrodynamic systems require containment materials which 
resist elevated temperatures, erosion and corrosion, thermal shock 
and, in some cases, radiation damage. Additional desirable character- 
istics are electrical insulation, imperviousness to gases and low creep 
under stress. 


23983 Control of particle size distribution and agglomeration in 
continuous ammonium polyuranate precipitation. Hoyt, R.C. (Atomics 
International, Canoga Park, CA); Burkhart, L. Trans. Am. Nucl. 
Soc.; 30: 182(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


23984 Preparation and x-ray characterization of CsAlSi0,. Gal- 
lagher, S.A.; McCarthy, G.J.; Smith, D.K. (Pennsylvania State 
Univ., University Park). Mater. Res. Bull.; 12: No. 12, 1183-1190(Dec 
1977). 


A systematic study of the preparation of CsAISiO, using 
various cesium oxide, alumina, and silica sources and a typical set of 
firing conditions was performed. The object was to determine effec- 
tive methods of preparing phase-pure CsAISiO,. The reaction of 
Cs,CO; with metakaolin at 600°C (decomposition and calcining), 
850°C (prefiring) and 1050°C (crystallization) produced the only 
phase-pure CsAISiO, obtained by these methods. None of the eigh- 
teen sets of starting materials yielded a phase-pure CsAISiO, in the 
1100°C and 1200°C firings. CsAISiO, was determined to be isomor- 
phous with RbAISiO, as reported by Klaska and Jarchow. CsAISiO, 
is orthorhombic with lattice parameters of a = 8.907(2)A, bo = 
9.435(1)A, and co = 5.435(1)A. The space group in Pna2;, with Z = 
4. Single crystals of CsA]SiO, were grown hydrothermally from a 
1Cs20:1A1203:2SiO2. gel in a 3M CsOH solution. The reaction 
conditions were 770°C and 11,700 psi. The crystal habit of CsAISiO, 
is needle-like. 


23985 Temperature and compositional stability of a Y¢SisO2: 
phase in oxidized SisN,. Smith, J.T. (GTE Labs., Inc., Waltham, 
MA). J. Am. Ceram. Soc.; 60: No. 9-10, 465-466(1977). 

High-density structures have been consolidated from SisN by 
adding densification aids—such as MgO or Y2O3. To determine 
mechanical and oxidation properties of SisNs bodies using Y2Os, x- 
ray and metallographic structure studies were conducted. The tem- 

rature stability rangeand Y2O; compositional limits for YsSigO2 
‘ormation are reported. (FS) 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 23042, 23151, 23576, 23847, 
23971, 23974, 23980, 23984, 23985, 24002, 24003, 24004, 24006, 
24016, 24017, 24096, 24398 


23986 (CONF-781172—1) Oxygen partial pressure: a key to 
alloying and discovery in metal oxide—metal eutectic systems. 
Holder, J.D.; Clark, G.W.; Oliver, B.F. (Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville (USA). Dept. of Chemical 
and Metallurgical Engineering). 1978. Contract W-7405-ENG-26. 
6p. Dep. NTIS, PC A02/MF AO1. 

From In-situ conference Materials Research Society; Boston, 
MA, USA (29 Nov 1978). 

Control of oxygen partial pressure is essential in the direction- 
al solidification of oxide—metal eutectic composites by techniques 
involving gas-solid and gas-liquid interactions. The existence of end 
components in the eutectic composite is Poz sensitive as are melt 
stoichiometry, solid phase compositions, and vapor losses due to 
oxidation-volatilization. Simple criteria are postulated which can aid 
the experimentalist in selecting the proper gas mixture for oxide— 
metal eutectic composite growth. The CrzO;s—Mo—Cr systems was 
used to verify certain aspects of the proposed criteria. 


23987 (IS-M—173) Nuclear magnetic resonance evidence for the 
occurrence of an ordered structure in the La—H system near LaHbp ¢5 
at 250°K. de Groot, D.G.; Barnes, R.G.; Beaudry, B.J.; Torgeson, 
D.R. (Ames Lab., IA (USA); Vrije Univ., Amsterdam (Nether- 
lands)). 1979. Contract W-7405-ENG-82. 11p. (CONF-790301—3). 
Dep. NTIS, PC A02/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 
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The first measurements of nuclear magnetic resonance of 
139T_a in lanthanum trihydrides showing the occurrence of a phase 
transition at a temperature of about 250 K is reported. The NMR of 
the central transition of *®La in lanthanum hydride LaHe ¢s, and 
lanthanum deuteride, LaDz2 62 in the temperature range, 77 K to 500 
K was studied. As consequence of the non-cubic environment of the 
139T_a nuclei in these compositions, its magnetic resonance is strongly 
perturbed by second-order quadrupole interaction. Spectral features 
characteristic of quadrupole-perturbed central transitions are re- 
solved in a temperature range of about 100 K below the transition 
temperature 250 K. At temperature above room temperature the 
very fast diffusive motion of the hydrogen reduces the effective 
quadrupole interaction of the '*®La to a very small value so that the 
spectral linewidth is reduced to its dipolar value. At a temperature of 
77 K the resonance features are less pronounded, and the effective 
linewidth is broadened by the presence of random quadrupole inter- 
actions which accompany the “freezing in” of the hydrogen atoms. 
Below 250 K the spectrum consists of two resonances which can be 
characterized by different interaction frequencies and quite different 
electric field gradient asymmetry parameters. Comparison of the 
measured parameters with calculated values based on a point-ion 
lattice type calculation indicates that the probable La environment is 
in part that of an ordered structure corresponding to the ideal 
composition LaD:z 5 as derived from neutron scattering data, and in 
part that corresponding to sites of higher symmetry which occur in 
the actual composition, LaDz2 ¢2 as additional octahedral interstitial 
sites are filled. 


23988 (UCRL—13939) Growth of high phase-match temperature 
LiNbO; single crystals. Annual report for period ending March 15, 
1978. Kway, W.L.; Feigelson, R.S. (Stanford Univ., CA (USA). 
Center for Materials Research). Sep 1978. Contract W-7405-ENG- 
48. 14p. Dep. NTIS, PC A02/MF AO1. 

LiNbOs crystal with T/sub pm/ = 180°C together with 
excellent phase matching characteristics and a high degree of optical 
homogeneity can be grown by the Czochralski technique with the 
following set of growth parameters: a melt composition of .54 LigO/ 
.46 Nb2O; doped with 1.0 mole % MgO; a growth rate of 2 mm/hr 
or less; positive axial and radial temperature gradients; and a crystal 
rotation rate of 50 rpm or higher to provide for a planar solid-liquid 
growth interface. 


23989 Nuclear magnetic resonance evidence for the occurrence of 
a low-temperature pseudo-cubic phase in the Nb—H system near 
NbHb.7s. Hwang, Y.S.; Torgeson, D.R.; Barnes, R.G. (Ames Lab., 
IA). Ser. Metall.; 12: No. 6, 507-510(Jun 1978). 

The phase diagram of the niobium—hydrogen system contin- 
ues to be actively investigated. At low temperatures in particular, 
considerable uncertainty exists as to the locations of phase bound- 
aries and the structures of the different phases. In the range of high 
hydrogen concentration, i.e., approximately 0.7 = H/Nb = 1.0, 
three low-temperature phases exist. These are the orthorhombic 
epsilon phase with ideal stoichiometry NbsHs, the lambda phase 
with an as yet unknown structure and ideal stoichiometry NbsH,, 
and the pseudo-cubic y phase with ideal stoichiometry NbH. The 
first measurements of the nuclear magnetic resonance (NMR) of 
(93)Nb in niobium hydrides at low temperature (4.2K and 77K) are 
reported. These measurements reveal clearly the occurrence of a 
pseudo-cubic phase, i.e., one in which the Nb sites possess axial point 
symmetry. Since (93)Nb possesses a substantial electric quadrupole 
moment, its magnetic resonance spectrum is particularly sensitive to 
the symmetry and magnitude of the crystalline electric field (CEF) 
at the Nb site. At low temperatures, the random inhomogeneity of 
the CEF generated by the diffusive motion of the hydrogen is 
effectively ‘frozen out,” and well-resolved spectra are obtained as is 
also the case at high temperature (T ~ 370K) in the orthorhombic 8 
phase and cubic a’ phase, where the hydrogen motion is sufficiently 
fast to average the inhomogeneity to a negligible value (2,3). At 
intermediate temperatures, 1OOK = T = 330K, the large inhomo- 
geneity of the CEF causes the (93)Nb spectra to be very difficult to 
interpret. 


23990 Phase equilibria and ordering in the system ZrO.—Y.2Os. 
Stubican, V.S.; Hink, R.C.; Ray, S.P. (Pennsylvania State Univ., 
Univ. Park). J. Am. Ceram. Soc.; 61: No. 1-2, 17-21(Jan 1978). 

The phase diagram for the system ZrO2—Y2Os was redeter- 
mined. The extent of the fluorite-type ZrO2—Y2Os solid solution 
field was determined with a high-temperature x-ray furnace, precise 
lattice parameter measurements, and a hydrothermal technique. 
Long range ordering occurred at 40 mol% Y2Os and the corre- 
sponding ordered phase was Zrs Y,O.2. The compound has rhombo- 
hedral symmetry (space group R3), is isostructural with UYsO.2, and 
decomposes above 1250 +- 50°C. The results indicate that the 
eutectoid may occur at a temperature <400°C at a composition 
between 20 and 30 mol% Y2Os. Determination of the liquidus line 
indicated a eutectic at 83 +- 1 mol% Y2Os and a peritectic at 76 +- 
1 mol% Y20Os. 
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23991 Permeation eccentricities of He, Ne, and D—T from 
soda—lime glass microbubbles. Souers, P.C.; Moen, I.; Lindahl, R.O.; 
Tsugawa, R.T. (Lawrence Livermore Lab., CA). J. Am. Ceram. 
Soc.; 61: No. 1-2, 42-46(Jan 1978). 

Permeation of *He, Ne, and D—T (deuterium—tritium) was 
studied through batches of several million glass microbubbles. Al- 
though the calculated permeabilities agree roughly with literature 
data, the bubbles show several vagaries. Isothermal outgassing is not 
exponential but shows tails that become more pronounced at lower 
temperatures. An isotopic disproportionation effect occurs in the 
bubble loading at 698 K. Gas that has permeated the glass walls is 
more deuterium-rich and the effect is increased by large amounts of 
3He in the feed gas. Finally, a slow and unexplained leakage occurs 
when loaded bubbles are stored for many months at 243 K. Data are 
also presented on bubble size distributions and mean wall thick- 
nesses. 


23992 Lower phase boundary of ZrO/sub 2-x/. Ackermann, 
R.J.; Garg, S.P.; Rauth, E.G. (Argonne National Lab., IL). J. Am. 
Ceram. Soc.; 61: 275-279(1978). 

The single-phase sample with O/Zr = 1.886 cannot be re- 
tained, but disproportionates to a mixture of Zr(a) and ZrO2 (mono- 
clinic) when quick cooled. The lower limit was used to sketch the 
most likely form of the phase diagram at < 1500°C. 


23993 High-temperature phase diagram for the Zr—O. 
Ackermann, R.J.; Garg, S.P.; Rauh, E.G. (Argonne National Lab., 
IL). J. Am. Ceram. Soc.; 60: No. 7-8, 341-345(Jul 1977). 

The melting, eutectic, peritectic, solidus, and liquidus tem- 
peratures in the system Zr—O were measured by an optical pyrome- 
tric technique requiring only a few hundred milligrams of sample. 
The saturation solubility of oxygen in a-Zr(s) between 1270 and 
1980°C and the lower phase boundary of the ZrO/sub 2-x/ phase 
between 1900 and 2400°C were measured by an isopiestic equilibra- 
tion method. The oxygen solubility limit in a-Zr(s) agrees with 
previous low-temperature studies and reaches a maximum solubility 
of 35 +- 1 at. % O at the eutectic temperature, 2065°C +- 5°C. The 
maximum melting temperature of a-Zr(ss) is 2130° +- 10°C and 
corresponds to a composition of 25 +- 1 at. % O. Both of these 
temperatures are approximately 150° higher than previously report- 
ed. Liquidus compositions above the eutectic temperature were 
obtained via mass spectrometry from the kinetic behavior of the 
liquid solution-ZrO/sub 2-x/(s) mixture as it approached equilibrium 
at 2125° +- 5°C. The lower phase boundary or solidus of the ZrO/ 
sub 2-x/ phase departs appreciably from ideal stoichiometry above 
1900°C and smoothly reaches its most reduced composition, 61 at. 
% (ZrO:.s¢) near 2300°C. The solidus is retrograde at higher tem- 
peratures. The melting temperature of the stoichiometric dioxide is 
2710° +- 15°C. 


23994 System Zirconia-Scandia. Ruh, R. (Wright-Patterson Air 
Force Base, OH); Garrett, H.J.; Domagala, R.F.; Patel, V.A. J. Am. 
Ceram. Soc.; 60: No. 9-10, 399-403(1977). 

The system zirconia-scandia was investigated using x-ray 
diffraction analysis, differential thermal analysis, ee 
analysis, and melting point studies. Results reveal the monoclinic a, 
phase (0 to 2 mol % Sc2Os), the tetragonal a2’ phase (5 to 8% 
Sc2Os), the rhombohedral B phase (9 to 13% Sc2Os), the rhombohe- 
dral y phase (15 to 23% Sc2Os), the rhombohedral § phase (24 to 
40% Sc2Os), and the cubic € phase (77.5 to 100% Os). The 
monoclinic a; phase and the tetragonal a2’ phase were found to 
transform to the tetragonal a2 phase over a wide temperature range 
depending on composition. The 8, , and a phases transformed to a 
cubic phase at temperatures of = 600°, 1100°, and 1300°C, respec- 
tively. A maximum melting point of = 2870°C was found at =~ 10% 
Sc2Os and a eutectic at =~ 2400°C at 55% Sc2Os. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 21183, 23744, 23746, 23766, 23769 


23995 (CONF-781093—2) Enhancement of mechanical strength 
in hot-pressed TiB, composites by the addition of Fe and Ni. Yen, 
C.F.; Yust, C.S.; Clark, G.W. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/ 
MF AOl. 

From TMS/AIME fall meeting; St Louis, MO, USA (15 Oct 
1978). 

Improvement in the fracture strength of TiB2, composites 
through the addition of Fe and Ni is reported. Beam specimens 
containing up to 20 wt % of the metal component were fabricated 
by hot pressing above the eutectic temperature. Four point bending 
results indicated that the observed enhancement in strength was 
proportional to the vol % of the metal present. The results also 
revealed that TiBz—Ni composites have slightly better strength than 
TiBz,—Fe samples at elevated temperatures, and that their strengths 
were consistently about twice that of pure TiBs. They also did not 
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exhibit any serious degradation in strength up to 700°C. The fracture 
behavior was characterized using optical and scanning electron 
microscopy. The strengthening appears to be related to the presence 
of a metallic grain boundary phase between TiB, particles. The 
results further suggested that the formation of a special eutectic-like 
grain microstructure could render additional strengthening. 


23996 (COO—1198-1233) Low temperature, glass-like properties 
of crystalline beta-alumina. Anthony, P.J. (Illinois Univ., Urbana 
(USA). Graduate Coll.). 1978. Contract EY-76-C-02-1198. 167p. 
Dep. NTIS, PC A08/MF AOl1. 

Thesis. 

The low temperature properties measured for single crystal 
Na, Ag, K, and Li 8-alumina are characteristic of those found in 
amorphous materials. The specific heat is dominated below 1°K by a 
term approximately linear in temperature instead of the cubic depen- 
dence normal for crystals. All except K 8-alumina have an approxi- 
mately quadratically temperature dependent thermal conductivity 
below 1°K and a nearly temperature independent thermal conduc- 
tivity near 10°K. Both features are associated with glassy materials, 
while pure crystalline dielectrics have thermal conductivities cubic 
in temperature. The dielectric susceptibilities of the B-aluminas vary 
a few parts in 10? over three orders of magnitude in temperature, 
with the dependence again of the same form as those found in 
glasses. Unlike glasses, however, the variations of susceptibility for 
all but Li B-alumina are found to be extremely anisotropic. The 
magnitudes of the measured properties are dependent on the species 
of metal ion present. 


23997 Silica viscosity from 2300° to 2600°K. Bowen, D.W.; 
Taylor, R.W. (Univ. of California, Livermore). Am. Ceram. Soc. 
Bull.; 57: No. 9, 818-819(Sep 1978). 

A closed-crucible technique was used to determine the viscos- 
ity of molten SiOz. Molten SiO. and a small W ball were sealed in a 
W crucible. The rate at which the ball falls through the SiO: is a 
measure of SiO: viscosity. 


23998 Comparison of indentation crack resistance and fracture 
toughness of five WC--Co alloys. Exner, E.L. (Kennametal, Inc., 
Greensburg, PA); Pickens, J.R.; Gurland, J. Metall. Trans., A; 9: No. 
5, 736-738(May 1978). 

The Palmqvist indentation cracking test is sometimes used for 
the characterization of the toughness of cemented carbides. The test 
provides a measure of the indentation crack resistance of a brittle 
material (from the length of cracks induced at a hardness impression 
and the applied load), namely, W = P/L/sub T/, where W is the 
surface crack resistance, P is the load on a Vickers diamond indent- 
er, and L/sub T/ is the total length of the surface cracks emanating 
from the corners of the indentation. 


23999 Viscosity of molten alumina. Blomquist, R.A.; Fink, J.K.; 
Leibowitz, L. (Argonne National Lab., IL). Am. Ceram. Soc. Bull.; 
57: No. 5, 522(May 1978). 

Viscosity data on molten ceramics are needed in the analysis 
of core containment and heat-removal associated with hypothetical 
core disruptive accidents in LMFBR reactors. The oscillating-cup 
technique was used to determine the viscosity of alumina. (FS) 


24000 Effect of composition on the mechanical properties of 
aluminosilicate and borosilicate glasses. Eagan, R.J.; Swearengen, 
J.C. (Sandia Labs., Albuquerque, NM). J. Am. Ceram. Soc.; 61: No. 
1-2, 27-30(Jan 1978). 

Elastic moduli and fracture toughness were determined for 
several Glasses in the systems soda—alumina—-silica, calcia—alumi- 
na—silica, and soda-boric oxide—silica. Results for the aluminosili- 
cates are analyzed in terms of Al**:Na* ratios. The mechanical 
properties do not show maxima or minima at the Al**:Na’* ratio of 1, 
in contrast to conductivity, helium permeability, and refractive 
index. The moduli and toughness increase with Al**:Na* ratio, 
which is consistent with increased coherency of the glass network. 
glasses which contain BzOs instead of AlzOs have slightly higher 
moduli but are considerably tougher. The moduli of calcium alumin- 
osilicate glasses are approximately equal to 25% greater than sodium 
aluminosilicates, whereas the fracture toughnesses are similar. 


24001 Slow crack growth from controlled surface flaws in hot- 
pressed Si;N,. Mendiratta, M.G. (Systems Research Laboratories, 
Inc., Dayton, OH); Petrovic, J.J. J. Am. Ceram. Soc.; 61: No. 5-6, 
226-230(1978). 

The elevated-temperature slow-crack-growth behavior of 
HS-130 SisNs was studied by extending “controlled” surface cracks 
in bars loaded in 4-point bending. Several such noninteracting cracks 
were produced on the tensile surfaces of bend bars by Knoop 
microhardness indentation. The stress and dimensions of the subcriti- 
cally growing cracks were used to calculate the stress-intensity 
factor, K/sub I/, from fracture-mechanics formulas for semielliptical 
surface cracks in bending. The crack-growth velocity, v, was ob- 
tained by dividing crack extension by loading time interval. The data 
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indicated very large scatter in measured velocities for given K/sub 
I/ values, which was interpreted as due to the interaction of the 
small cracks with local material heterogeneities. No simple function- 
al relation between K/sub I/ and v could be established for HS-130 
SisNs from the v-K/sub I/ data. 


24002 Creep behavior of a model refractory system MgO— 
CaMgSiO,. Snowden, W.E.; Pask, J.A. (Univ. of California, Berke- 
ley). J. Am. Ceram. Soc.; 61: No. 5-6, 231-234(1978). 

The effects of the presence of a silicate boundary phase on the 
high-temperature creep behavior of a model refractory system 
MgO—CaMgSiO, (monticellite, CMS) were studied at 1200 to 
1450°C. A change in the dominant mechanism of deformation was 
determined with increasing temperature and decreasing applied 
stress. It was concluded that, at 1200°C, deformation is controlled 
by a dislocation mechanism in the MgO framework, whereas at 
higher temperatures creep is the result of simultaneous mechanisms 
but dominated by viscous deformation of the silicate boundary 
region. 


24003 Activation energies in the diffusional creep of polycrystal- 
line ceramics. Hodge, J.D.; Lessing, P.A.; Gordon, R.S. (Univ. of 
Utah, Salt Lake City). J. Am. Ceram. Soc.; 60: No. 7-8, 318-320(Jul 
1977). 


A mixed diffusional creep mechanism in a polycrystalline 
ceramic can cause the apparent activation energy to vary with 
temperature and grain size. For mechanisms involving parallel trans- 
port paths for the same ion (e.g., cation lattice and grain-boundary 
diffusion), the process with the lowest activation energy will be 
dominant (i.e., rate-limiting) at low temperatures and the process 
with the highest activation energy will dominate at high tempera- 
tures. However, for mechanisms involving coupled and parallel 
diffusional steps (e.g., cation lattice and anion grain-boundary diffu- 
sion), the process with the lowest activation energy will be dominant 
at high temperatures whereas the high-activation-energy process will 
dominate at low temperatures. Examples of these effects are present- 
ed for the diffusional creep of polycrystalline MgO and AlOs doped 
with Fe. Variations in creep activation energy with grain size and 
temperature are only significant when the difference in activation 
energies for the competing processes is significant and the tempera- 
ture range investigated is large. 


24004 Elastic properties of polycrystalline TiO/sub 2-x/. Min- 
near, W.P.; Bradt, R.C. (General Electric Co., Schenectady, NY). J. 
Am. Ceram. Soc.; 60: No. 9-10, 452-459(1977). 

The observed correlations between the polycrystalline elastic 
moduli, the density, and the oxygen/titanium ratio (O/Ti) of TiO2 
are reported. The importance of the specific microstructural features 
of the defects in determining the elastic properties is illustrated. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 23033, 23034, 23347, 23562, 24131 


24005 (DOE—5776-2) Spectroscopy of surface adsorbed mole- 
cules. Progress report, May 1, 1978—April 30, 1979. Coleman, R.V. 
(Virginia Univ., Charlottesville (USA). Dept. of Physics). 1979. 
Contract ER-78-S-05-5776. 71p. Dep. NTIS, PC A04/MF AOI. 

For IETS from molecules adsorbed on both the alumina and 
magnesia barriers large differences in the relative inelastic tunneling 
intensities are observed for different substituted groups on the rings. 
These differences can be related to changes in the surface adsorption 
mechanisms due to changes in the electronic structure of the mole- 
cule and fall into two main categories. For substituents that act as 
strong acids with proton donation to the surface intensities of ring 
modes are very strong and the spectra are characteristic of the free 
molecule except for specific modifications due to the adsorbed side 
group. For compounds without acid groups the ring mode intensities 
are strongly depressed and the basic behavior suggests a 7-complex 
formation with the surface active sites. This reaction is always 
accompanied by a softening of the aromatic C-H stretching mode 
corresponding to a frequency downshift of ~ 150 cm~'. Asymme- 
tries in both the elastic and inelastic tunneling components have been 
studied on both MgO/sub x/ and A10/sub x/. The elastic asymme- 
tries and nonlinear current behavior have been fitted with a comput- 
er calculated model and the results reflect large differences in the 
effective barrier height and shape for different dopants. The asym- 
metries in inelastic intensities have been analyzed in terms of the 
range of the molecular potential and indicate the long range poten- 
tial as dominant for most dopants. Modification of IETS spectra due 
to substrate cooling have been studied and large changes are ob- 
served for certain types of molecules. The temperature modifications 
are a function of the molecular configuration on the surface and also 
involve changes in the active site structure on the oxide surface. 


24006 (LBL—8219) Phase equilibria in the PhO—AI.O; system. 
Powell, B.R. Jr. (California Univ., Berkeley (USA). Lawrence 
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Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 54p. Dep. 
NTIS, PC A04/MF A011. 

Thesis. 

The use of the Knudsen effusion weight loss technique to 
measure the equilibrium vapor pressure of PbO in the PhO—AI,O3 
system is described. The pressures are measured in two phase 
regions of the system to assess the applicability of this system as a 
packing powder to control the stoichiometry of lead zirconate- 
titanate ceramics during processing by fixing the PbO pressure in the 
sintering environment. The need for revision of the current PoO— 
AlkOs phase diagram is demonstrated and the revision is accom- 
plished by calculating the decomposition temperatures of the three 
intermediate phases. The calculations combine the measured PbO 
pressures with estimated pressures along the high AloOs liquidus. 
The liquidus position and pressures are estimated using three ap- 
proaches: the regular solution, the empirical and the modified ideal 
solution. The Gibb’s free energies of formation of the intermediate 
phases are determined and the extent of nonstoichiometry is consid- 
ered. 


24007 (N—78-23968) Electronic structures of the transition 
metal carbides and borides studied by x-ray photoelectron spectros- 
copy and band calculation. Ihara, H. (Electrotechnical Lab., Tokyo 
(Japan)). Dec 1977. 128p. NTIS PC A07/MF AOI. 

Previous band models of the transition metal carbides and 
borides are reviewed. The atomic structures of transition metal 
carbides (TiC, ZrC, HfC, VC, NbC and TaC), borides (TiB: and 
ZrB2), and some related materials (Ti, Zr, CaBs and LaBe) are 
studied by the interplay between X-ray photoelectron spectroscopy 
(XPS) and augmented plane wave (APW) calculation. Topics cov- 
ered include the following: (1) APW band calculation and results; (2) 
XPS study of the densities of state; (3) band structures and related 
physical properties; (4) chemical shifts and charge transfer; and (5) 
application of the transition metal carbides to the solar selective 
surface. 


24008 (UCID—18036) Transmission spectrum of lithium tanta- 
late. Hammond, P.R.; Spaeth, M.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 8 Jan 1979. Contract W-7405- 
ENG-48. 4p. Dep. NTIS, PC A02/MF AOl1. 

Measurement of absorbance along the z-axis of a lithium 
tantalate crystal was completed using a Cary spectrophotometer. 
Transmission through two polished but uncoated faces was about 
62% which compares well with 73% calculated from Fresnel reflec- 
tivity equations. (FS) 


24009 Cationic transport number and conductivity in thorium 
dioxide: ThO2. Duclot, M.; Hammou, A. (Domaine Universitaire, 
Saint Martin d’Heres, France). Mater. Res. Bull.; 13: No. 7, 707- 
715(Jul 1978). (In French). 

The cationic transport number for thorium dioxide has been 
determined using thermal expansion measurements coupled with 
coulometric titration (dilato-coulometry). Polycrystalline ThO2 was 
studied in the temperature range 1000 to 1500°C, under oxygen 
partial pressures ranging from 1 to 10~* atm. In air, t/sub Th/ ~ 5 x 
10-7 at 1200°C. Values for total conductivity are compared with 
data obtained by the Nernst—Einstein relation from the self-diffu- 
sion coefficient of Th in ThOo. 


24010 Self-consistent field electronic structure calculations for 
compressed magnesium oxide. Liberman, D.A. (Los Alamos Scientif- 
ic Lab., NM). J. Phys. Chem. Solids; 39: 255-257(1978). 

Recently there have been reports that magnesium oxide and 
other ionic solids have been converted into metallic conductors 
when subjected to pressures of about 1 Mbar. Electronic structure 
calculations for compressed magnesium oxide indicate that the gap 
between valence and conduction bands does not close until much 
higher pressures are reached—perhaps around 50 Mbar. 


24011 High field electronic properties of SiO... Hughes, R.C. 
(Sandia Labs., Albuquerque, NM). Solid-State Electron.; 21: 251- 
258(1978). 

The effects of very high electric fields on the transport of 
electrons and holes in SiOz are discussed. At fields above 5 x 105 V/ 
cm, electrons emit optical phonons, which is a very efficient energy 
loss mechanism. Holes on the other hand form small polarons in 
about 107 '*s, and their mobility becomes very low, but is unaffected 
by field up to 5 x 10®°V/cm. The field dependent generation of 
electron-hole pairs is fit by application of the geminate recombina- 
tion theory with a distribution of thermalization distances and excita- 
tion by x-rays and bandgap radiation is discussed. The first depend- 
ent bulk recombination coefficient is discussed in terms of high field 
mobility of the electrons. The impact ionization of electrons in SiO2 
is discussed by comparing recent results for laser-induction break- 
down in SiOz with experiments on thin films involving photocur- 
rents, space charge buildup and prebreakdown currents, and also 
theoretical predictions. Below 107 V/cm the laser experiments indi- 


MATERIALS 2487 


cate higher impact ionization rates than the thin film experiments or 
theory. 


24012 Kinetics and thermodynamics of decomposition of dolomite 
to a metastable solid product. Powell, E.K.; Searcy, A.W. (Univ. of 
California, Berkeley). J. Am. Ceram. Soc.; 61: No. 46, 162011978). 

The decomposition of dolomite, CaMg(COs)2, in vacuum was 
studied by the torsion-effusion and torsion-Langmuir methods. Com- 
plete decomposition yields poorly crystalline MgO and CaO of high 
total surface area, but the decomposition product when the reaction 
is 50% complete does not give coherent x-ray scattering. Extrapola- 
tion of the effusion pressures to pressures for zero orifice area yields 
thermodynamic data that disagree with well-established data for 
dolomite and its thermodynamically stable products. The data are 
consistent with the interpretation that dolomite and CO: are at 
equilibrium with a glasslike solid which has a free energy of forma- 
tion of (17,600—8.8T) cal from 0.5 CaO + 0.5 MgO. From the 
torsion-Langmuir data, the apparent activation enthalpy and entropy 
of decomposition to this product are calculated to be 46.5 kcal and 
22.3 cal/degree per mol of CO:. The ratio of the free surface 
decomposition pressure to the metastable equilibrium pressure is 1 x 
10-* at 850°K. Earlier anomalously low pressures measured for 
decomposition of Mg(OH): are also consistent with the interpreta- 
tion that the solid product was glasslike. 


24013 Hydrogen diffusion and solubility in silicon carbide. 
Causey, R.A.; Fowler, J.D.; Ravanbakht, C.; Elleman, T.S.; Vergh- 
ese, K. (North Carolina State Univ., Raleigh). J. Am. Ceram. Soc.; 
61: No. 5-6, 221-225(1978). 

Tritium diffusion coefficients and deuterium solubilities were 
measured for silicon carbide. At 500 to 1300°C, measured tritium 
diffusion coefficients were much lower than the recorded values for 
metals, whereas the activation energies for diffusion were much 
higher (30 to 75 kcal/mol). The solubility of deuterium in silicon 
carbide decreased as temperature increased and exhibited a pressure 
dependence of ~P/sup 1/2/. 


24014 Surface area reduction kinetics during intermediate stage 
sintering. German, R.M. (Sandia Laboratories, Livermore, CA). J. 
Am. Ceram. Soc.; 61: No. 5-6, 272-274(1978). 

The surface-area reduction kinetics for the intermediate stage 
of sintering was analyzed. The high sintering rate in the initial stage 
results from the initially large curvature gradients. In the intermedi- 
ate stage these gradients are reduced and the surface-area reduction 
kinetics shift to a dependence on the mass transport rate associated 
with grain growth. This is a much slower process. (FS) 


24015 Thermodynamics of oxygen in niobium—vanadium— 
oxygen solid solutions. Steckel, G.L.; Altstetter, C. (Univ. of Illinois, 
Urbana). Scr. Metall.; 12: 439-441(1978). 

Several studies have been reported on the Nb—O and V—O 
systems utilizing the solid state galvanic cell technique for the 
determination of the oxygen solubility and thermodynamic proper- 
ties of oxygen across the solid solution region. In this study, similar 
determinations have been made for the ternary Nb—V—O system 
over the temperature range 650-1150°C. This system was selected 
because both Nb and V have relatively high oxygen solubilities. 
Thus the alloys were anticipated to have fairly high solubilities, 
enabling a broad range of oxygen concentrations to be examined in 
the solid solution region of each Nb—V alloy. Additionally, oxygen 
has a somewhat lower activity in vanadium than in niobium. There- 
fore, effects on the oxygen activity by substitutional solutes with a 
larger of smaller interaction with oxygen than the solvents could be 
determined by studying Nb or V-rich alloys, respectively. 


24016 Calculated thermodynamic data and metastable immiscibi- 
lity in the system Si0.—AbkOs. Risbud, S.H.; Pask, J.A. (Univ. of 
California, Berkeley). J. Am. Ceram. Soc.; 60: No. 9-10, 418- 
424(1977). 

Thermodynamic data on activities, activity coefficients, and 
free energies of mixing in Si02.—Al,Os; solutions were calculated 
from the phase diagram. Positive deviations from ideal mixing in the 
thermodynamic data suggest a tendency for liquid immiscibility in 
both SiQ2- and AlsOs3-rich compositions. The calculated data were 
used to estimate regions of liquid-liquid immiscibility. A calculated 
metastable liquid miscibility gap with a consolute temperature of = 
1540°C at a critical composition of = 36 mol % AlsOs was consid- 
ered to be thermodynamically most probable; the gap extended from 
= 11 to = 49 mol % AlsOs at 1100°C. SiO2-rich glass compositions 
showed evidence of glass-in-glass phase separation when examined 
by direct transmission electron microscopy. 


24017 Hydrogen in b.c.c. metals. Birnbaum, H.K. (Univ. of 
Illinois, Urbana). pp 73-79 of Internal friction and ultrasonic attenu- 
ation in solids. Tokyo, Japan; Univ. of Tokyo Press (1977). 

Anelastic and acoustic studies of the behavior of hydrogen 
and its isotopes in b.c.c. metals was reviewed. Hydrogen diffusion, 
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interaction with trapping sites, phase transitions and the effect on 
elastic constants is discussed. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 21305, 23946 


24018 Corrosion of refractory borides in fused sodium. Arabei, 
B.G.; Glukhov, V.A.; Markov, Yu.M. Prot. Met. (USSR) (Engl. 
Transl.); 13: No. 5, 492-494(May 1978). 

Translated from Zashch. Met.; 13: No. 5, 589-591(1977). 

Corrosion in fused sodium of chromium, tantalum, hafnium 
diborides; samarium, gadolinium and europium hexaborides; and 
composites of europium hexaboride with diborides of the metals 
enumerated was tested. Diborides are stable in sodium. Hexaborides 
begin to react at 600°C and after 1500 hr at 800°C specimens break 
up. Ss ee hexaboride with chromium, hafnium, and 
tantalum diborides leads to increased corrosion resistance. (FS) 


Materials engineering and dev it for coal fired 
MHD power generators. Raring, L.M. t. of Energy, Washing- 
ton, DC). Metall. Trans., A; 9: No. 2, 161-173(Feb 1978). 

The unique stresses imposed on MHD generator materials are 
described by reviewing experimental test histories of two generator 
designs representing extremes in operating conditions and materials 
selection. Related experimental work, bearing on the importance of 
coal-ash slag properties to rt functions, is also reviewed. This 
latter is icularly critical to U.S. MHD development goals. The 
range of engineering conditions and materials attending the tests 
described in this review suggests a breadth of design choice which is 
ng ane less real than mae Engineering development, current- 
y in eo and planned, is directed towards quantitative determi- 
nation of specific design and material influences on generator per- 
formance and durability. Material requirements are closely interre- 
lated with thermal, electrical, and geometric design conditions. 
MHD test experience summarized here affirms the necessity for 
close engineering design and test discipline in the development of 
materials for power machinery applications. 


24020 Chemical reduction of refractory oxides by 2tomic hydro- 
gen. Dooley, D.; Balooch, M.; Olander, D.R. (Univ. of California, 
Berkeley). Trans. Am. Nucl. Soc.; 3: 163-164(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24021 Erosion properties of reactively sputtered titanium carbon- 
itrides. Gentile, R.F.; Chin, K.K.; Donaghey, L.F. (Univ. of Califor- 
nia, Berkeley). pp 15p, Paper 1 of Papers and discussions. Reutte, 
Austria; Metallwerk Plansee AG and Co. KG (1977). 

From 9. plansee seminar; Reutte, Austria (23 May 1977). 

Titanium carbonitrides were deposited by reactively sputter- 
ing Ti in an argon Pasa containing Nz, CH,, and C2,No26. Erosion 
properties of the films were studied and results compared to the 
physical properties of the films. Erosion mechanisms are deduced for 
amorphous and recrystallized films. Highest erosion resistance was 
found in films with compositions closest to TiC. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 22848, 22850, 22852, 22865, 
22868, 22871, 23056, 23971, 23978, 24005 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 23835 


24022 (SAND—78-1794C) Chemical vapor deposition of TiB, on 
graphite. Pierson, H.O.; Randich, E.; Mattox, D.M. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 15p. 
(CONF-781064—1). Dep. NTIS, PC A02/MF AO1. 
From 6. conference on borons and borides; Drubzha, Bulgaria 
(9 Oct 1978). 
This study is an experimental investigation of the coating of 
- with TiB, by chemical vapor — (CVD) using the 
ydrogen reduction of BCls and TiCl, at 925°C and 1 atm. Reason- 


able matching of the thermal expansion of TiB: and graphite was 
necessary to eliminate cracking. A suitable graphite was POCO 
DFP-1. Adhesion was improved by having a slightly rough graphite 
surface. Heat treatment at 2000°C and above resulted in a certain 
degree of diffusion. No melting or solid phases other than TiB: and 
graphite were detected up to 2400°C. The coatings showed no 
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failure when repeatedly submitted to an electron beam pulse of 2 
KW/cm? for 0.8 sec. 


MECHANICAL PROPERTIES 


24023 Chain-of-bundles probability model for the strength of 
fibrous materials. II. A numerical study of convergence. Harlow, 
D.G.; Phoenix, S.L. (Cornell Univ., Ithaca, NY). J. Compos. Mater.; 
12: 314-334(Jul 1978). 

A thorough numerical investigation is conducted for the 
chain-of-bundles probability model. The emphasis is on studying the 
convergence of certain transformed distributions. Strong numerical 
evidence of convergence is presented in support of a weakest link 
transformation for scaling to large fibrous materials. Also, exact 
results are graphed for small bundles. The numerical results are 
discussed in light of the key questions and conjectures raised in the 
preceding paper of this series. For practical purposes the Weibull 
distribution may be used to represent the strength distribution of 
fibrous materials. The associated shaped and scale parameter values 
for the fibrous material agree extremely well with those that are 
experimentally observed, as is shown in a specific example. The 
variability in strength is substantially reduced in passing from a 
single fiber to the fibrous material, but for customary specimen sizes, 
> — strength of the fibrous material is somewhat less than that 
of the fiber. 


24024 Composite properties for E-glass fibres in a room tempera- 
ture curable epoxy matrix. Clements, L.L.; Moore, R.L. (Lawrence 
Livermore Lab., CA). Composites; 93-99(Apr 1978). 

The characterization of filament-wound composites of an E- 
lass fibre in a room-temperature-curable epoxy matrix is described. 
ata were obtained on the mechanical and thermal properties of 

three volume percentages of fibre: 60, 65, and 70 volume %. The 
system has unexpectedly good longitudinal mechanical properties 
but the transverse tensile ultimates are quite r. The 70 volume % 
composite gave a longitudinal elastic modulus of 56 GN/m? and a 
strength in tension of 1183 MN/m* However, the transverse 
strength for this same composite averaged 6.2 MN/m? with an 
ultimate strain of 0.042%. While a significant improvement in both 
longitudinal and transverse tensile ultimates could be obtained if 
consistently high quality composites could be wound, the techniques 
for doing so are not feasible for low cost commercial production. 
Batch to batch variation is quite significant and substantially alters 
the thermal conductivity results as well as the properties in trans- 
verse tension and in shear. Such variations should be carefully 
considered when designing with the composite. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 24024 


24025 Reflection effects in interferometry. McLarnon, F.R.; 
Muller, R.H.; Tobias, C.W. (Univ. of California, Berkeley). Appi. 
Opt.; 14: No. 10, 2468-2472(Oct 1975). 

Spurious distortions of interference fringes are often encoun- 
tered in the interferometry of planar solid—fluid phase boundaries. 
These distortions mimic refractive-index variations near the interface 
and introduce uncertainty in locating the position of the interface on 
the interferogram. Light reflection from the slightly rounded edge of 
the solid surface has been identified as the principal cause of these 
distortions. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 23959 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 22681 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 24110 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 24373 


24026 (BDX—613-1867(Rev.)) Time-temperature correspond- 
ence of the dynamic mechanical properties of halthane 73-18 and 
halthane 87-1, Baker, G.K. (Bendix Corp., Kansas City, MO (USA)). 
a ge Contract EY-76-C-04-0613. 27p. Dep. NTIS, PC A03/ 
AOl. 
The time-temperature correspondence of the storage shear 
modulus, loss shear modulus, and loss tangent of two urethane 
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adhesives, Halthane 73-18 and Halthane 87-1, have been determined. 
Experimental determinations of the frequency dependence of the 
shear moduli were made from 0.01 to 3.0 Hz at various temperatures 
ranging from -60°C for Halthane 73-18 and -91.5°C for Halthane 87- 
1 to 25°C for both. The WLF equation was used to determine the 
frequency dependence of the shear moduli and loss tangent up to 
frequencies of 10 PHz. 


24027 (IS-T—829) Thermal expansion of glasses at low tempera- 
tures. Lyon, K.G. (Ames Lab., IA (USA)). Jan 1979. Contract W- 
7405-ENG-82. 89p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

The linear thermal expansion coefficient (a = (alnL/aT)/sub 
p/) was measured at temperatures to 1.2K for two amorphous solids, 
fused silica and PMMA (polymethylmethacrylate, plexiglas), using a 
parallel plate capacitor differential dilatometer. The low temperature 
expansion coefficients for these solids have the same temperature 
dependences as the specific heats, and show a contribution which is 
linear in the temperature and which can be associated with the 
postulate of a broad distribution of two level states. The Grueneisen 
parameters which are associated with this contribution are compara- 
ble for the two solids (Y = -16), and suggest a further indication of 
common behavior for amorphous solids at low temperature. Large 
magnitudes for Grueneisen parameters (/y/ > 5) generally are 
associated with tunneling models. A symmetric double harmonic 
oscillator tunneling model can be used to understand the sign and 
magnitude of y for these solids. This model is inconsistent with other 
thermal and thermodynamic data for fused silica. The existence of 
similar negative and large magnitude Grueneisen parameters for 
these two amorphous solids places an additional constraint on the- 
ories for the low temperature properties of glasses. 


24028 (SAND—78-1362C) Hygrothermal effects on the me- 
chanical response of Kevlar 49/epoxy laminates. Allred, R.E. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
16p. (CONF-781067—4). Dep. NTIS, PC A02/MF AO1. 

From 6. DOE compatibility meeting; Golden, CO, USA (17 
Oct 1978). 

Prior to use in weapon systems, it is necessary to understand 
the durability of materials in a long term storage environment. This 
study examines the effects of moisture and temperature on the 
flexural response of Kevlar reinforced epoxy laminates. Temperature 
or moisture alone do not severely affect the mechanical properties of 
Kevlar/epoxy; however, strength losses up to 60 percent and modu- 
lus losses of 45 percent are seen with saturation moisture contents (5 
weight percent) tested at 150°C. Results indicate that filament 
hygrothermal degradation is the dominant mechanism until moisture 
solvation depresses the matrix Tg below the test temperature. This is 
in direct contrast to the majority of high performance resin-matrix 
composites which exhibit little filament degradation. It is recom- 
mended that Kevlar/epoxy components be coated with moisture 
barriers and that research be conducted on prospective coatings. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 24112 


24029 (MHSMP—77-65) Cure rate of Halthane 73-18 at differ- 
ent temperatures. Foster, P.A.; Ashcraft, R.W. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, TX (USA)). Dec 1977. Contract 
EY-76-C-04-0487. 1lp. Dep. NTIS, PC A02/MF AOI1. 

Halthane 73-18 is a new polyurethane type adhesive being 
developed for an assembly operation. This report includes the cure 
rate at ambient, 38, 78, and 100 C. An equation relating cure rate, 
time, and temperature is established. 


24030 (UCRL—81229) Permeability of a polyurethane mem- 
brane, Halthane 73-18, to aqueous ammonium chloride. Leider, H.R. 
(California Univ., Livermore (USA)). 21 Sep 1978. Contract W- 
7405-ENG-48. 17p. (CONF-781067—1). Dep. NTIS, PC A02/MF 
AOl. 

From 6. DOE compatibility meeting; Golden, CO, USA (17 
Oct 1978). 

Conclusions reached in this study are that a thin Halthane 73- 
18 film is not permeable to NH,C1 from a concentrated solution, and 
that an intact Halthane coating on TATB would almost certainly 
protect metals adjacent to the explosive from attack by ammonium 
chloride. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 24126 


MATERIALS 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 22002, 22003, 22004, 22005, 
22006, 22010, 22011, 22017, 22026, 22040, 22041, 22109, 22353, 23351 


24031 (BDX—613-1913(Rev.)) Evaluation of cure cycles for 
syntactic foam. McIlroy, H.M. (Bendix Corp., Kansas City, MO 
(USA)). Nov 1978. Contract EY-76-C-04-0613. 29p. Dep. NTIS, PC 
A03/MF AOl. 

The effects of cure and postcure conditions on the mechanical 
and thermal properties of a syntactic foam made from a polyimide 
resin and glass microbubbles were measured. Compressive properties 
at 25 and 150°C and tensile properties at 25°C are given for foams 
cured from 1.5 to 24 hours at 175 to 250°C. Thermal properties were 
measured using differential scanning calorimetry, thermomechanical 
analysis, dielectric spectroscopy, and thermogravimetric analysis. 


24032 (CONF-781167—5) Effect of thermal in boron 
implanted, laser annealed silicon. Narayan, J.; Larson, B.C.; Christie, 
W.H. (Oak Ridge National Lab., TN (USA)). Dec 1978. Contract 
W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From AIP conference on laser-solid interactions and laser 
processing; Boston, MA, USA (28 Nov 1978). 

Electron microscopy and x-ray techniques have been used to 
investigate dislocation generation, precipitation of dopants and in- 
trinsic defects, and the relaxation of unidirectional strains after 
thermal annealing of boron implanted, laser annealed silicon. It is 
shown that the number density of dislocations created near the 
interface after thermal annealing is small and therefore the unidirec- 
tional nature of the contraction in the do layer is essentially 
retained. A small number density of defect clusters (mostly vacancy 
dislocation loops, average size 20A) was also observed after 
annealing at 1000°C. Boron depth profile changes, as determined by 
secondary ion mass spectroscopy, indicated an increase in boron 
concentration near the surface in addition to the expected broaden- 
ing of profiles after thermal annealing. 


24033 Ionized-cluster beam technology. New technology for ion 
beam deposition and epitaxy. T. T.; Yamada, I.; Sasaki, A. 
(Kyoto Univ. (Japan)). pp 50-57 of IPAT 77 proceedings. Edin- 
burgh, UK; CEP Consultants Ltd. (1977). 

From Conference on ion plating and allied techniques; Edin- 
burgh, UK (Jun 1977). 

Cluster beam formation from solid materials, film formation 
mechanisms, and characteristics of the films by ionized-cluster beam 
deposition (ICBD) and epitaxy (ICBE) have been investigated theo- 
retically and experimentally. With the use of the techniques, it was 
proved that formation of strong adhesive, good conductive, and 
good crystalline films is possible. The techniques were applied to 
industrial fabrication processes such as a thin-film type solar cell by 
the epitaxial deposition of Si, a low impedance dc electro-lumines- 
cent cell by the deposition of ZnS:Mn, ohmic contact formation by 
various kinds of metals without or with low temperature annealing, 
flexible circuit fabrication, etc. These devices show unique charac- 
teristics which could not be expected from conventional processing 
techniques. 


24034 (NVO—1552-1) Development of fl Faraday 
Rotator Glass. Final report, April 1, 1978—July 31, 1978. Myers, J.D. 
(Kigre, Inc., Toledo, OH (USA)). Nov 1978. Contract ED-78-C-08- 
1552. 10p. Dep. NTIS, PC A02/MF AO1. 

A Faraday Rotator Glass with a cost-weighted figure-of- 
merit greater than FR-5, based upon Kigre composition M-14, was 
developed. Approximately 100 melts covering 63 different composi- 
tional variations were tested and evaluated. The procedures fol- 
lowed and results obtained are presented in the body of this report. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 22005, 22046, 23848, 24041, 
24042, 24109 


24035 (CONF-780868—4) Crystal field and properties 
of Dy(OH)s, Ho(OH)s and Er(OH)s. Friedt, J.M.; Shenoy, G.K.; 
Dunlap, B.D. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF AOl1. 

From Conference on the applications of the Moessbauer 
effect; Kyoto, Japan (28 Aug 1978). 

The electric quadrupole and magnetic hyperfine interactions 
measured from the ‘*'Dy Moessbauer resonance in crystalline 
Dy(OH)s and from the '®*Er resonance in crystalline Ho(OH)s and 
Er(OH)s are interpreted using the crystal field and molecular ex- 
change field model. The crystal field parameters established from 
previous optical spectroscopy results account well for these hyper- 
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fine parameters. The crystal-field and magnetic properties of these 
ferromagnetic insulators are described well within the model. 


24036 (LBL—8215) Electron microscopy study of microsegrega- 
tion and defects in Czochralski grown calcium gallium germanium 
garnet single crystals. Roth, T.F. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 
1llp. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

Microstructural defects in single crystal specimens of calcium 

lium germanium garnet (CGGG or CasGa2GesO:2) have been 

investigated using electron microscopy techniques. High voltage 
transmission electron imaging and diffraction were used to charac- 
terize the observed defects with respect to their morphology, struc- 
ture, and crystallography. Scanning transmission electron micros- 
copy (STEM) with x-ray microanalysis was employed to determine 
the elemental composition of certain defects. 


24037 (SAND—78-1400C) ESR evidence of octahedral site oc- 

cupation in ScH/sub x/:Er. Venturini, E.L. (Sandia Labs., Albuquer- 

ee NM (USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF- 
81114—8). Dep. NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

The Er* electron spin resonance spectrum at low tempera- 
tures in powdered Sc oossEr o012H: 91 contains a I; doublet and 
associated hyperfine components with cubic site symmetry plus four 
additinal resonances arising from two distinct transitions with axial 
site symmetry. The axial lines are attributed to octahedral site 
occupation by protons in the vicinity of some Er* impurities. The 
two axial transitions may be associated with two different types of 
distortions of the T; wave functions or possibly a I's quartet state. 


PROPERTIES 


REFER ALSO TO CITATION(S) 22006, 22017, 22140, 23347, 
24099, 24100, 24176 


24038 (BNL—25236) Rapid patching of concrete using polymer 
concrete. Webster, R.P.; Fontana, J.J.; Kukacka, L.E. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
20p. (CONF-780270—1). Dep. NTIS, PC A02/MF AOI. 

From Continuously reinforced concrete pavement workshop; 
New Orleans, LA, USA (15 Feb 1978). 

One of the major problems confronting the highway industry 
today is the need for a rapid repair material for deteriorated concrete 
structures. High maintenance costs and traffic delays have created 
the need for a long lasting, rapid setting, concrete patching material. 
The use of polymer concrete (PC) as a repair material is discussed. 
Materials used to make polymer concrete composites are described, 
as is the procedure for placing polymer concrete patches. The 
placement of polymer concrete patches in the field by highway 
maintenance personnel using conventional concrete mixing equip- 
ment and techniques is also described. 


24039 (BNL—25243) Neutron scattering studies of the coexis- 
tence of long-range magnetic order and superconductivity in Dy: 
2Mo¢Ss and Tb: 2Mo¢S;. Thomlinson, W.; Shirane, G.; Moncton, 
D.E.; Ishikawa, M.; Fischer, O. (Brookhaven National Lab., Upton, 
NY (USA); Bell Labs., Murray Hill, NJ (USA); Geneva Univ. 
(Switzerland)). Oct 1978. Contract EY-76-C-02-0016. 8p. (CONF- 
781114—7). Dep. NTIS, PC A02/MF AO. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

Both Dy: 2Mo¢Ss and Tb: 2Mo¢Ss are superconducting below 
T/sub c/ = 2.05 K. Neutron scattering studies show that these 
compounds in zero applied magnetic field develop long-range anti- 
ferromagnetic order ioeaier than 300 A) at T/sub M/ = 0.4 K and 
T/sub M/ = 1.0 K, respectively, which does not destroy the 
su) “ry. state. Magnetization measurements at temperatures 
below T/sub M/ suggest the development of ferromagnetic order as 
the applied magnetic field increases. In the case of 2Mo¢Ss the 
neutron data show a pe ferromagnetic order developing for H 
= H/sub c2/ = 1.9 kOe where H/sub c2/ is the upper critical field 
for superconductivity. However, for Dy: 2MoeSs long-range ferro- 
magnetic order begins to develop at H = 200 Oe, a field much less 
than H/sub c2/ = 1.2 kOe. As the ferromagnetic intensity increases, 
the antiferromagnetic intensity decreases. Between H = 200 Oe and 
H = 1.2 kOe both ferromagnetic and antiferromagnetic order occur 
with the sample in the superconducting state. 


24040 (BNL—50886) Development of a glass polymer composite 
sewer pipe from waste glass. Progress report No. 8, April—June 1978. 
Kukacka, L.E.; Fontana, J.; Rayfiel, R.; Arnold, G.; Galen, B. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 17p. Dep. NTIS, PC A02/MF AOI. 

The first test results on durability of glass polymer composite 
pipe in flowing water at 65°C are available: after exposure for 836 
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hr, this pipe shows no reduction in strength. The test data from 
vitrified clay pipe show a great deal of scatter and no apparent trend. 
Asbestos cement pipe has exhibited strength regression with time, 
the loss being 25% after exposure for 1512 hr. Testing in 5% H2SO, 
is in progress, but data are available only for asbestos cement pipe. 
The rate of deterioration is greater than in hot water, the reduction 
being 35.5% after 1009 hr. Experiments to optimize the GPC mix 
formulation are continuing. A resin concentration of 9 wt % pro- 
duces specimens with adequate strength, but difficulty in meeting the 
hydrostatic test requirement has been encountered. Recent work 
indicates that this can be corrected by use of a resin concentration of 
~ 10.2 wt % in conjunction with improved vibration during place- 
ment. 


24041 Electrochemical determinations of the chemical potential 
and diffusivity of sodium in Na/sub x/TaS, at 300°K. Nagelberg, 
A.S.; Worrell, W.L. (Univ. of Pennsylvania, Philadelphia). pp 847- 
860 of Proceedings of the symposium on electrode materials and 
rocesses for energy conversion and storage. McIntyre, J.D.E.; 
rinivasan, S.; Will, F.G. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

One major impediment in the development of secondary 
alkali-metal battery systems with high energy density is the lack of 
suitable electrode materials. Dichalcogenides of the Group IV and V 
transition metals intercalated with lithium or sodium offer exciting 
possibilities as novel electrodes. Electrochemical cell techniques 
were used to measure the variation of the chemical potential and 
diffusivity of sodium with composition x in Na/sub aSa, where x 
varies from 0 to 1.0. The measured cell voltage at 300°K is a linear 
function of sodium content. The chemical diffusivities of sodium 
—_—- by current pulse techniques are greater than 10~* cm/s. 7 

gures. 


24042 Electrochemical determination of the chemical potential of 
lithium in Li/sub x/TaS, at 300°K. Basu, S.; Worrell, W.L. (Univ. of 
Pennsylvania, a 861-868 of Proceedings of the sym- 
posium on electrode materials and processes for energy conversion 
and storage. McIntyre, J.D.E.; Srinivasan, S.; Will, F.G. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Tantalum disulfide intercalated with lithium offers exciting 
possibilities as a novel electrode material. The thermodynamic prop- 
erties of lithium in Li/sub x/TaS2, where x varies from 0 to 1.0, were 
determined by using electrochemical cell techniques. The electro- 
chemical cell is Li/Li* (LiClO, in propylene carbonate)/Li/sub x/ 
TaS2. Such thermodynamic data are necessary, not only to under- 
stand chemical bonding in these intercalated materials, but also to 
assess quantitatively their specific = as cathodes in second- 
ary alkali-metal battery systems. 4 figures. 


RADIATION EFFECTS 


24043 (UCRL—81358) Laser induced damage in fluoride glasses: 
a status report. Stokowski, S.E.; Milam, D.; Weber, M.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 27 Sep 1978. 
Contract W-7405-ENG-48. 15p. (CONF-780977—3). Dep. NTIS, 
PC A02/MF AOl. 

From Symposium on a materials for high power lasers; 
Boulder, CO, USA (11 Sep 1978). 

Portions of document are illegible. 

Bulk and surface damage thresholds of fluorophosphate and 
fluoroberyllate glasses hve been measured for l-ns 1064-nm laser 
pulses. For crystal-free samples, threshold values for fluoride glasses 
are comparable to those measured in optical quality fused silica and 
borosilicate glasses. However, for many samples investigated the 
presence of solid inclusions results in low damage thresholds. Some 
examples of solid inclusions are shown and discussed. Surface 
damage thresholds in FK-51 fluorophosphate glass are uniformly 
high and exhibit an ———- square root dependence on pulse 
duration in the range of 0.1 to 1.0 ns. 


CHEMISTRY 


24044 (ANL—78-42) Chemical Engineering Division basic 
energy sciences research: July 1976—September 1977. (Argonne Na- 
tional Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 112p. 
Dep. NTIS, PC A06/MF AOl1. 

Studies in basic energy science covered many different activi- 
ties, nearly all of which were designed to gain information required 
for a better understanding of systems important to national needs in 
energy and environment. Studies of associating gases included mea- 
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surements of thermal conductivities and basic molecular orbital 
calculations. Raman spectroscopy and spectrophotometry were used 
to determine thermodynamic and spectroscopic data on salt vapor 
complexes. Polarized Raman spectra of As2Ss3 thin films and vapors 
were recorded. Halogenation of lanthanide oxides with aluminum 
chloride allowed the separation of the resultant chloride complexes 
by vapor transport. Electrochemical titrations were used to obtain 
the solubility product of iron sulfide in molten LiCI—KCl eutectic. 
Solubility products of eleven sulfides in the same eutectic mixture 
were calculated. Galvanostatic techniques were used to study metal 
deposition/dissolution reactions in molten salts. Activity coefficients 
of lithium in lithium—lead alloys were determined electrochemical- 
ly; phase diagrams of ternary alloys of Li—~Al—Mg and Li—Ca— 
Mg were computed. Thermodynamic studies are being made of the 
sorption of hydrogen by Li—AI and Li—Pb alloys. The study of the 
solubility of oxygen in liquid lithium was completed. An electric 
resistance method for measuring distribution properties of nonmetal- 
lic elements in binary metallic systems containing lithium is being 
developed. Calorimetric methods were used to measure standard 
enthalpies of formation of some coal components, lanthanum and 
rare earth trifluorides, and y-UOs, UFe, CssCrO.u, CssCrOs, AssSa, 
and As2S3. High-temperature enthalpy increments were measured 
for LaF; and B-AssS,. The acidities of airborne ammonium sulfate- 
bearing particles from various areas of the U.S. were measured using 
Fourier-transform infrared spectroscopy. 


24045 (COO—2518-1) Planning Committee for a National Re- 
source for Computation in Chemistry. Final report, October 1, 1974— 
June 30, 1977. (National Academy of Sciences, Washington, DC 
(USA)). Nov 1978. Contract EY-76-C-02-2518. 166p. Dep. NTIS, 
PC A08/MF AOl1. 

The Planning Committee for a National Resource for Compu- 
tation in Chemistry (NRCC) was charged with the responsibility of 
formulating recommendations regarding organizational structure for 
an NRCC including the composition, size, and responsibilities of its 
policy board, the relationship of such a board to the operating 
structure of the NRCC, to federal funding agencies, and to user 
groups; desirable priorities, growth rates, and levels of operations for 
the first several years; and facilities, access and site requirements for 
such a Resource. By means of site visits, questionnaires, and a 
workshop, the Committee sought advice from a wide range of 
potential users and organizations interested in chemical computation. 
Chemical kinetics, crystallography, macromolecular science, nonnu- 
merical methods, physical organic chemistry, quantum chemistry, 
and statistical mechanics are covered. 


24046 High temperature chemistry: modern research and new 
frontiers. Gole, J.L. (Massachusetts Inst. of Tech., Cambridge). 
Annu. Rev. Phys. Chem.; 27: 525-551(1976). 

This monograph is restricted primarily to a discussion of a 
select group of techniques and frontier areas that have developed 
since 1970. This review discusses primarily gas- and liquid-phase 
phenomena but also focuses on some aspects of solid-state high 
temperature chemistry. (3 tables, 4 figures, 117 references) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 21191, 21864, 22525 


24047 (CONF-781076—1) Use of indexed sensitivity factors in 

the analysis of nickel and iron based alloys: study of the decalibration 

of sheathed Chromel/Alumel thermocouples. Christie, W.H. (Oak 

ag 3 e National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
ep. NTIS, PC A02/MF AOl. 


From US-Japan seminar on SIMS; Osaka, Japan (23 Oct 
). 


1978 

Sheathed Chromel versus Alumel thermocouples decalibrate 
when exposed to temperatures in excess of 1100°C. Thermocouples 
sheathed in Inconel-600 and type 304 stainless steel were studied in 
this work. Quantified SIMS data showed that the observed decali- 
brations were due to significant alterations that took place in the 
Chromel and Alumel thermoelements. The amount of alteration was 
different for each thermocouple and was influenced by the particular 
sheath material used in the thermocouple construction. Relative 
sensitivity factors, indexed by a matrix ion species ratio, were used to 
quantify SIMS data for three nickel-based alloys, Chromel, Alumel, 
and Inconel-600, and an iron-based alloy, type 304 stainless steel. 
Oxygen pressure >2 x 107° torr in the sputtering region gave 
enhanced sensitivity and superior quantitative results as compared to 
data obtained at instrumental residual pressure. 


24048 (HEDL-SA—1413) Laboratory quality assurance. Delvin, 
W.L. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1977. Contract EY-76-C-14-2170. 10p. (CONF-771031—16). 
Dep. NTIS, PC A02/MF AO1. 
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From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

The elements (principles) of quality assurance can be apenas 
to the operation of the analytical chemistry laboratory to pro 
effective tool for indicating the rage ger of the laboratory and for 
helping to upgrade competence if necessary. When used, those 
elements establish the planned and systematic actions necessary to 
provide adequate confidence in each analytical result reported by 
the laboratory (the definition of laboratory quality assurance). The 
elements, as used at the Hanford Engineering Development Labora- 
tory (HEDL), are discussed and they are qualification of analysts, 
written methods, sample receiving and storage, quality control, 
audit, and documentation. To establish a laboratory quality assur- 
ance program, a laboratory QA Ss. plan is prepared to specify 
how the elements are to be implemented into laboratory operation. 
Benefits that can be obtained from mays | laboratory quality assurance 
are given. Experience at HEDL has shown that laboratory quality 
assurance is not a burden, but it is a useful and valuable tool for the 
analytical chemistry laboratory. 


24049 (RHO-SA—3) Conceptual description of a real-time com- 
puterized laboratory instrumentation system: 222-S /Rock- 
well Hanford Operations. Anderson, D.L. (Atomics International 
Div., Richland, WA (USA). Rockwell Hanford Operations). 1977. 
Contract EY-77-C-06-1030. 9p. (CONF-771031—15). Dep. NTIS, 
PC A02/MF AO1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

The philosophy and concepts being used to guide the imple- 
mentation of a computer automated analytical instrumentation 
system are described. A central laboratory computer system was 
chosen for the Rockwell Hanford Operations’ 222-S Laboratory at 
Richland, Washington. Interfacing to the actual analytical instru- 
mentation is accomplished with the internationally standardized 
technique called CAMAC. The functional aspects of the system are 
emphasized rather than the computer or analytical technologies. The 
concepts of instrument control, data acquisition, data reduction and 
result distribution are discussed. The inter-relationship of these con- 
cepts which is necessary to yield a versatile and efficient human- 
engineered system is emphasized. 


24050 Analytical chemistry in the exploration, mining and 

essing of materials. Strasheim, A.; Steele, T.W. (eds.). Elmsford, PNY. 
Pergamon Press Inc. (1978). 168p. (CONF-7608100—). The Publish- 
er, Maxwell House, Fairview Park , Elmsford, NY 10523 $32.00. 

From International symposium of analytical chemistry in the 
exploration, mining and processing of materials; Johannesburg, 
South Africa (23 Aug 1976). 

Fifteen papers are included on the application of analytical 
methods for coal, ferrous and nonferrous metals, noble metals, 
exploration geochemistry, inorganic materials, ores and minerals, 
industrial processes, etc. Methods covered include emission spectros- 
copy, chromatography, activation, absorption spectroscopy, etc 
Separate abstracts were prepared for four papers. (L 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 21226, 21227, 22821, 24549, 24568 


24051 (CONF-781113—16) Use of nuclear reactions to trace the 
source of oxygen in anodization. Lewis, M.B.; Perkins, R.A. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
3p. Dep. NTIS, PC A02/MF AOI. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

In cases where the anodization of metals involves the use of 
chemical solutions, the oxidation mechanism is frequently uncertain. 
In such cases it is usually possible to make oxygen bearing solutes 
from oxgen which is enriched in isotope-18. After use in anodization, 
the oxide films can be analyzed by the method of nuclear microana- 
lysis which separately profiles the '*O and '*O. In this way the 
depth distribution of the **O can be compared quantitatively with 
that of the '®O arising from all other oxygen bearing chemicals in 
solution. This method was applied to the case of the anodization of 
vanadium and zirconium. The results indicate an unconventional 
anodization mechanism for the vanadium case. 


24052 (IS-T—821) Evaluation of some procedures relevant to the 
determination of trace elemental components in 

destructive neutron activation analysis. Berry, . ¢ a 
(USA)). Jan 1979. Contract W-7405-ENG-82. 232p. Dep. NTIS, PC 
Al11/MF AOl1. 

Thesis. 

The development of a simplified procedure for the analysis of 
biological materials by destructive neutron activation analysis 
(DNAA) is described. The sam pays manipulations preceding ig gamma 
ray assay were investigated as five specific stages of processing: (1) 
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pre-irradiation treatment; (2) sample irradiation; (3) removal of the 
organic matrix; (4) removal of interfering radioactivities; and (5) 
concentration and separation of analyte activities. Each stage was 
evaluated with respect to susceptibility to sample contamination, loss 
of trace elemental one and compatibility with other oper- 
ations in the overall DNAA procedures. A complete DNAA proce- 
dure was proposed and evaluated for the analysis of standard bovine 
liver and blood samples. The DNAA system was effective for the 
determination of As, Cu, Fe, Hg, Mo, Rb, Sb, Se, and Zn without 
yield determinations and with a minimum turn-around time of ap- 
proximately 3 days. 


24053 (LBL—6877, pp 159-161) Applications of neutron activa- 
tion analysis (NAA) to archaeology and the humanities. Asaro, F.; 
Michel, H.V.; Mosier, D.F. 1977. 


In Energy and Environment Division annual report 1977. 
NAA was used to study ancient pottery, obsidian, and brass. 
Future projects are described. (DLC) 


24054 (N—78-17550) Instrumental neutron activation analysis as 
a routine method for rock analysis. Rosenberg, R.J. (Valtion Teknil- 
linen Tutkimuskeskus, Espoo (Finland)). 1 Jun 1977. 69p. (VTT- 
ENT—19). NTIS PC A04/MF AOl1. 

Thesis. 

Instrumental neutron activation methods for the analysis of 
geological samples were developed. Special emphasis was placed on 
the improvement of sensitivity and accuracy in order to maximize 
the quality of the analyses. Furthermore, the procedures were auto- 
mated as far as possible in order to minimize the cost of the analysis. 
A short review of the basic literature is given followed by a 
description of the principles of the method. All aspects concerning 
the sensitivity are discussed thoroughly in view of the analyst's 
a of influencing them. ~~ ae determined detection 
imits for Na, Al, K, Ca, Sc, Cr, Ti V, Mn, Fe, Ni, Co, Rb, Zr, Sb, 
Cs, Ba, La, Ce, Nd, Sm, Eu, Gd, Tb, Dy, Yb, Lu, Hf, Ta, Th and U 
are given. The errors of the method are discussed followed by 
actions taken to avoid them. The most significant error was caused 
by flux deviation, but this was avoided by building a rotating sample 
holder for rotating the samples during radiation. A scheme for the 
INAA of 32 elements is proposed. The method was automated as far 
as possible and an automatic spectrometer and a computer program 
for the automatic calculation of the results are described. Further- 
more, a completely automated uranium analyzer based on delayed 
neutron counting is described. Some applications of the methods 

rformed at the Reactor Laboratory are described. The methods 
illustrated here are discussed thoroughly in view of their applicabil- 
ity to rock analysis. It is stated that the sensitivity varies consider- 
ably from element to element and instrumental activation analysis is 
an excellent method for the analysis of some specific elements like 
lanthanides, thorium, and uranium but less so for many other ele- 
ments. The accuracy is good varying from 2 to 10% for most 
elements. Instrumental activation analysis for most elements is rather 
an ex ive method there being, however, a few exceptions. The 
most important of these is 


24055 Activation analysis of ores and minerals. Gijbels, R.H. 
(Univ. of Antwerp, Wilrijk, Belgium); Hertogen, J. pp 1555-1573 of 
Analytical chemistry in the exploration, mining and processing of 
materials. Strasheim, A.; Steele, T.W. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1978). 

From International symposium of analytical chemistry in the 
exploration, mining and processing of materials; Johannesburg, 
South Africa (23 Aug 1976). 

This review deals with applications of activation analysis to 
geological samples: ores, minerals and rocks. The various activation 
sources suitable for this purpose are discussed. Applications using 
isotopic neutron sources are reviewed in some detail, those using 
neutron generators are discussed on a more general basis. Present 
trends in instrumental neutron-activation techniques are briefly indi- 
cated, in particular Ge(Li) gamma-ray spectrometry, coincidence 
counting, delayed neutron oe prompt gamma counting and 
observation of nuclear tracks. application of photon and 
charged particle activation to geological samples is also considered. 
187 references. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 21843, 21863, 24103 


24056 Liquid extraction for the rapid determination of halometh- 
anes in water. Richard, J.J.; Junk, G.A. (Ames Lab., Iowa). J. Am. 
Water Works Assoc.; 62-64(Jan 1977). 

A rapid and simple method is described for the determination 
of halomethanes in water. The procedure involves vigorous shaking 
of water and pentane with subsequent gas chromatographic analysis 
of the pentane extract using an electron-capture detector. Less than 
0.1 g/l in a 10-mi water sample is easily detected. 
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24057 Rational approximations of the integral of the Arrhenius 
function. Senun, G.I.; Yang, R.T. (Brookhaven National Lab., 
Upton, NY). J. Therm. Anal.; 11: 445-447(1977). 

Rational approximations were derived for the integral of the 
Arrhenius function T integral o exp (-E/RT) dT, which is important 
in the kinetic analysis of thermogravimetric data. The first-degree 
rational approximation is found to be equivalent to the Gorbachev 
approximation, i.e, RT? exp (-E/RT)/E + 2RT). The second- 
degree rational approximation is more accurate than the Zsako 
empirical ee when E/RT < 1 and E/RT > 5. The 
third- and higher-degree rational approximations are found to be 


more accurate than any other previous approximation. 2 tables. 


24058 (INEL-tr—31) Theory of steady—state current—voltage 
curves of redox electrode reactions in hydrodynamic voltammetry. I. 
Laminary stagnation-point flows. Matsuda, H. Translated from J. 
Electroanal. Chem.; 15: 109-127(1967). 26p. Dep. NTIS, PC A03/MF 
AOl. 


An electrode arrangement is presented, in which a blunt- 
nosed body of revolution is immersed in a laminar parallel flow and 
a part of the body in the neighborhood of forward stagnation point is 
working as an indicating electrode. For such electrode, which is 
called as stagnation-point electrode, the theoretical expressions for 
the stationary current—voltage curves of redox-electrode reactions 
without and with preceding homogeneous reactions are derived. It is 
shown, that the current distribution on the surface of stagnation- 
point electrode is always uniform and these circumstances make the 
exact treatment of mass transfer possible with consideration of 
kinetics, especially for electrode reactions with complicated reaction 
mechanism. Finally the conditions for the extent of stagnation-point 
electrodes are obtained. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 21712, 21720 


24059 (LBL—6877, pp 158-159) Development and application of 
x-ray fluorescence analytical techniques. Giauque, R.D.; Garrett, 
R.B.; Goda, L.Y. 1977. 

In Energy and Environment Division annual report 1977. 

XRF was used for the determination of 40 elements of atomic 
number 22 (Ti) and higher. Results are compared with NBS results 
in coal fly ash. XRF will be used to analyze oil shale retorting 
experiments, coal samples, etc. (DLC) 


24060 (SAND—79-0210C) Hydrogen depth profiling using elas- 
tic recoil detection. Doyle, B.L.; Peercy, P.S. (Sandia Labs., Albu- 
querque, NM (USA)). 1979. Contract EY-76-C-04-0789. 12p. 
(CONF-790127—2). Dep. NTIS, PC A02/MF AO1. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

The elastic recoil detection (ERD) analysis technique for H 
profiling in the near surface regions of solids is described. ERD is 
shown to have the capability of detecting H and its isotopes down to 
concentrations of ~ 0.01 at. % with a depth resolution of a few 
hundred angstroms. Is is demonstrated that 2.4-MeV He ions can be 
— successfully to profile 'H and ?D using this technique. 12 

gures. 


24061 Nonlinear method for including the mass uncertainty of 
standards and the system measurement errors in the fitting of calibra- 
tion curves. Pickles, W.L.; McClure, J.W.; Howell, R.H. (Lawrence 
Livermore Lab., CA). pp 65-72 of Nuclear safeguards analysis: 
nondestructive and analytical chemical techniques. Hakkila, E.A. 
(ed.). Washington, DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

A sophisticated nonlinear multiparameter fitting program was 
used to produce a best fit calibration curve for the response of an x- 
ray fluorescence analyzer to uranium nitrate, freeze dried, 0.2% 
accurate, gravimetric standards. The program is based on uncon- 
strained minimization subroutine, VA0O2A. The program considers 
the mass values of the gravimetric standards as parameters to be fit 
along with the normal calibration curve parameters. The fitting 
procedure weights with the system errors and the mass errors in a 
consistent way. The resulting best fit calibration curve parameters 
reflect the fact that the masses of the standard samples are measured 
quantities with a known error. Error estimates for the calibration 
curve parameters can be obtained from the curvature of the “Chi- 
Squared Matrix” or from error relaxation techniques. It was shown 
that nondispersive XRFA of 0.1 to 1 mg freeze-dried UNO; can 
have an accuracy of 0.2% in 1000 s. 5 figures. 


24062 Uranium and plutonium analyses with well-type Ge(Li) 
detectors. Brauer, F.P.; Mitzlaff, W.A.; Fager, J.E. (Battelle Pacific 
Northwest Labs., Richland, WA). pp 144-157 of Nuclear safeguards 
analysis: nondestructive and analytical chemical techniques. Hakkila, 
E.A. (ed.). Washington, DC; American Chemical Society (1978). 
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From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

This Paper discusses an NDA method for rapid laboratory 
analysis of 7*°Pu and 7°°U. A well-type Ge(Li) detector was used for 
measurements on standard U ore, U, and Pu samples. This pa 
discusses the results of these measurements and the application of x- 
ray and gamma-ray spectrometric measurements to laboratory U and 
Pu determinations. 7 figures, 3 tables. (DLC) 


24063 Portable calorimeter system for nondestructive assay of 
mixed-oxide fuels. Roche, C.T.; Perry, R.B.; Lewis, R.N.; Jung, 
E.A.; Haumann, J.R. pp 158-178 of Nuclear safeguards analysis: 
nondestructive and analytical chemical techniques. Hakkila, E.A. 
(ed.). Washington, DC; American Chemical Society (1978). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Calorimetric assay, in combination with a gamma-spectrom- 
eter analysis of sample isotopic content, yields the total sample Pu 
mass. The technique is applicable to sealed containers and is essen- 
tially independent of sample matrix configuration and elemental 
composition. Conventional calorimeter designs employ large water- 
bath heat sinks and lack the portability needed by inspection person- 
nel. The ANL air-chamber isothermal calorimeters are low-thermal- 
capacitance devices which eliminate the need for large constant- 
temperature heat sinks. These instruments are designed to use a 
feedback system that applies power to maintain the sample chamber 
at a constant electrical resistance and, therefore, at a constant 
temperature. The applied-power difference between a Pu-containing 
sample and a blank determines the radioactive-decay power. The 
operating characteristics of a calorimeter designed for assaying 
mixed-oxide powders, fuel pellets, and Pu-containing solutions are 
discussed. This device consists of the calorimeter, sample preheater, 
and a microprocessor-controlled data-acquisition system. The small- 
sample device weighs 18 kg and has a measurement cycle of 20 min, 
with a precision of 0.1% at 10 MW. A 100-min gamma-ray measure- 
ment gives the specific power with a precision of better than 1% for 
samples containing 1 to 2 g of plutonium. 7 figures, 4 tables. 


24064 Review: electron channelling patterns in scanning electron 
microscopy. Schulson, E.M. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario). J. Mater. Sci.; 12: 1071-1087(1977). 

This review outlines progress in the development of SEM 
electron channelling pattern techniques since Coates first observed 
patterns and Booker et al. explained their origin ten years ago. 
Discussions are included on the mechanism of electron channelling 
in crystals, electron optical and specimen conditions for generating 
patterns, pattern indexing, selected-area analysis, and ap ne 
Progress in revealing crystal defects is also discussed. (1s fi igures, 5 
references) 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 21293, 21668, 21870, 24257, 
24478, 24482 


24065 (CONF-781150—1) Rapid analysis of PNA compounds in 
complex samples by room temperature phosphorimetry. Vo-Dinh, T. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. lip. Dep. NTIS, PC A02/MF AOl1. 

From Symposium on assessing the industrial hygiene monitor- 
ing needs for the coal conversion and oil shale industries; Upton, 
NY, USA (5 Nov 1978). 

Room-temperature phosphorimetry (RTP), based on the 
phosphorescence of organic compounds adsorbed on solid sub- 
strates, can be used to monitor PNA compounds in fossil fuels and 
coal conversion products. Methodology of the RTP technique using 
filter paper as the substrate is discussed. The external heavy atom 
effect, which enhances the phosphorescence, is considered. Possible 
uses of RTP in analysis of fractionated Synthoil and in distinguishing 
isomeric PNA compounds are described. RTP can also be automat- 
ed. 12 references, 4 figures, 1 table. (DLC) 


24066 (CONF-7809127—1) Optical spectroscopy of f-element 
compounds. Carnall, W.T. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 29p. Dep. NTIS, PC A03/MF AO1. 

From Organometallics of the f-elements; Sogesto, Italy (11 
Sep 1978). 

It is noted that the energies and intensities of transitions 
observed in the optical spectra of lanthanide (Ln) and actinide (An) 
compounds can typically be measured with a high degree of accura- 
cy. The observed transitions can then be directly represented as 
upper state energy levels where the structure is induced by the 
environment. A discussion is presented of the systematic theoretical 
interpretation of these transitions both in terms of energy level 
structure and transition probability. Particularly for the trivalent 
lanthanides and actinides, the detail to which the interpretation can 
be carried is unique in the periodic table. The electronic structure of 


CHEMISTRY 2493 


organometallic lanthanides and actinides is emphasized in the discus- 
sion. It is made clear that this type of ligand does not present any 
unique interpretive problems. The basic framework of the interpreta- 
tion is not dependent upon the specific ionic environment. On the 
other hand, organometallic compounds represent a particularly inter- 
esting group in which to study excited state relaxation. 


24067 (IS-T—815) Characterization of a asd ag h 

meter and a dc arc plasma jet for spectrochemical analysis. Ford, C.S. 
(Ames Lab., IA (USA)). Jan 1979. Contract W-7405-ENG-82. 55p. 
Dep. NTIS, PC A04/MF AO1. 

Thesis. 

A system involving the use of a Fabry—Perot interferometer 
in combination with a dc arc plasma jet has been constructed and 
characterized for spectrochemical analysis. Parameters such as flow 
rate ratio, observation region, electrode composition and orifice size 
have been considered. Improvements such as noise reduction and 
dry aerosol introduction of samples were suggested. 


24068 (KAPL—4109) Direct-imaging ion microprobe. 
Simons, D.S.; Sheffield, J.C.; Hanrahan, L.R. lls Atomic Power 
Lab., Schenectady, NY (USA)). Sep 1978. Contract EY-76-C-12- 
0052. 23p. Dep. NTIS, PC A02/MF AO1. 

A unique type of secondary ion mass spectrometer that incor- 
porates features of both the direct-imaging ion microscope and the 
scanning ion microprobe has been constructed. A hybrid ion detec- 
tor permits the detection of positive or negative ions with 

ual efficiency. Examples are provided to illustrate the performance 
of the instrument and of the detector. 12 figures. 


24069 (LBL—6877, pp 153-156) Role of buffer gases in optoa- 
coustic spectroscopy. Thomas, L. III; Kelley, M.J.; Amer, N.M. 1977. 

In Energy and Environment Division annual report 1977. 

We have investigated the dependence of the optoacoustic 
signal on the following physical os gesnaroh of the buffer gas: molecu- 
lar weight and isotopic effects, heat capacity, thermal conductivity, 
and viscosity. The following series of noble, diatomic, and polyato- 
mic gases were studied: Ne, Ar, Kr, Xe, N2, CO, N2O, 'COz, '*Con, 
and SFs. The optically absorbing molecule in our case was CH, 
whose vs absorption band lies conveniently in near coincidence with 
the 3.39 um output of He—He lasers. 


24070 (LBL—6877, pp 161-162) Acquisition of a gas chromato- 
graph/mass spectrometer. Newton, A.S.; Walker, W. 1977. 
In Energy and Environment Division annual report 1977. 
In response to the requirements of several research pougremns, 
the laboratory has acquired a gas chromatography mass 
eter (GC/MS). The system contains its own data system. Because of 
the variety of samples expected from research groups with diverse 
interests, it was necessary to obtain the greatest — le flexibility in 
the GC/MS data handling system. A state-of-the-art system was 
necessary to avoid early obsolescence. 


24071 (LBL—6877, pp 162-163) Extension of the Zeeman 
atomic absorption technique to fifteen elements. Hadeishi, T.; 
McLaughlin, R.D. 1977. 

In Energy and Environment Division annual report 1977. 

A magnetically confined lamp (discharge confined by mag- 
netic field) was devised to make a Mage 3g instrument. Sensitivities 
of the method for 14 elements using lamp are compared with 
that using the hollow cathode lamp. The ZAA instrument was used 
as an on-line mercury monitor in an oil shale retort. (DLC) 


24072 (LBL—6877, pp 164-165) Development of a millimeter- 
wave — for environmental research. Leskovar, B.; Kolbe, 
WF. 1 

in poene and Environment Division annual report 1977. 

The purpose of this project is to develop the physical method 
of microwave rotational spectroscopy as a technique for the rapid 
and sensitive detection of gaseous pollutants and other atmospheric 
constituents. 


24073 (UCRL—81837) Laser induced fluorescence extension to 
non-fluorescent materials. Haugen, G.R.; Richardson, J.H.; Clarkson, 
J.E.; Hieftje, G.M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. Sp. (CONF- 
7810115—4). Dep. NTIS, PC A02/MF AO1. 

From New concepts symposium and workshop on detection 
and identification of explosives; Reston, VA, USA (30 Oct 1978). 

It was demonstrated that laser induced fluorescence (LIF) 
was a highly sensitive Grrl easton. To one technique for general 
application to trace chemical analysis. T enhanced selectivity, 
LIF was combined with the separation cmaiing of chromatogra- 
phic techniques. A new —— being studied is to use fluorescent 
quenching as the means of quantitative detection of nonfluorescent 
materials. This technique alon; ng with chromatographic separation 
agg increases the number of compounds aid can be analyzed 
by LIF. 
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24074 Singlet—triplet energy difference as a parameter of selec- 
tivity in synchronous phosphorimetry. Vo-Dinh, T.; Gammage, R.B. 
(Oak Ridge National Lab., TN). Anal. Chem.; 50: No. 14, 2054- 
2058(Dec 1978). 

The direct use of the singlet—triplet energy difference as a 
new factor of selectivity in phosphorimetry is suggested. The meth- 
odology, which is based on the synchronous excitation technique, 
exploits the specificity of energy gaps A/sub ST/ between the 
phosphorescence emission band (T; — So) and the absorption bands 
(Si reverse arrow So or S/sub n/ reverse arrow So). This approach 
can greatly improve the selectivity in phosphorescence analysis. 
Some aspects of the specificity of the parameter A A in the character- 
ization of polynuclear aromatic (PNA) compounds are discussed. 
The differentiation of isomeric PNAs is illustrated and the qualita- 
tive analysis of a Synthoil sample is given. 5 figures, 2 tables. 


24075 Some modifications to an x-ray fluorescence spectrum 
deconvolution technique. Schwalbe, L.A.; Morris, R.A. (Los Alamos 
Scientific Lab., NM). Anal. Chem.; 50: No. 14, 2155-2157(Dec 1978). 

The spectrum deconvolution method outlined is an extended 
and more nearly exact treatment of the technique developed a few 
years ago. Peak locations and integrated intensities can be interpret- 
ed to an arbitrary degree of precision with the rapidly converging 
iteration procedure described. Although the theory seems applicable 
only to special cases, some suggestions have been made for general- 
izing the prescription for more complicated spectra. 


24076 Method and apparatus for improved optoacoustic spectros- 
copy. Amer, N.M. (to Department of Energy). US Patent Applica- 
tion 901,048. 28 Apr 1978. 16p. 

A method and apparatus that significantly increase the sensi- 
tivity and flexibility of laser optoacoustic spectroscopy, with re- 
duced size. With the method, it no longer is necessary to limit the 
use of laser optoacoustic spectroscopy to species whose absorption 
must match available laser radiation. Instead, doping with a relative- 
ly small amount of an optically absorbing gas yields optoacoustic 
signatures of nonabsorbing materials (gases, liquids, solids, and aero- 
sols), thus significantly increasing the sensitivity and flexibility of 
optoacoustic spectroscopy. Several applications of this method are 
demonstrated and/or suggested. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 21227, 21895, 24056, 24122, 
24500, 24513, 24521, 24537, 24556, 24558, 24561 


24077 (BNWL-SA—6266) Investigation of trace organic compo- 
nents in chlorinated natural waters using glass WCOT columns. Bean, 
R.M.; Ryan, P.W.; Riley, R.G. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Sep 1977. Contract EY-76-C-06-1830. 23p. 
(CONF-7708108—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on high resolution gas chromatography; 
Chicago, IL, USA (28 Aug 1977). 

Glass wall-coated open tubular column chromatography has 
been used for the separation of organic components in fresh and 
saline waters after treatment with chlorine at concentrations approxi- 
mating those in power plant cooling waters. Examination of the 
organic constituents isolated from water samples using an XAD-2 
resin column has revealed that a complex mixture of electron- 
capturing components is produced by chlorination. The analytical 
scheme for the study of halogenated components consists of clean up 
steps performed by high speed liquid chromatography followed by 
gas-liquid chromatography on glass WCOT columns using flame 
lonization and electron capture GC detectors. Capillary GC/MS 
was also employed, using electron impact and chemical ionization 
techniques. Significant problems arose with respect to retaining the 
identity of hundreds of component peaks as they emerged from 
different chromatographic columns in different instruments using the 
different detection systems. Therefore, it was necessary to use proce- 
dures for ensuring the reproducibility of retention times in different 
GC detection modes, and where this was not possible, to develop 
intercalibration techniques. Concentrations of nonpolar and presum- 
ably lipophylic, halogenated components formed by the chlorination 
of relatively uncontaminated natural waters appear to be very low 
(in the ng/1 range), with the exception of the haloforms. 


24078 (ORNL/TM—6593) Separation Systems Data Base: a 
users’ manual. Roddy, J.W.; McDowell, W.J. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 46p. Dep. 
NTIS, PC A03/MF AOI. 

A data base designed specifically for the retrieval of informa- 
tion needed in chemical separations problems is described. Included 
are descriptions of the basic methods of searching and retrieving 
information from the data base, the procedure for entering records 
into the data base, a listing of additional references concerning the 
computer information process and an example of a typical record. 
The initial entries are concerned primarily with liquid-liquid extrac- 
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tion methods for metal ions and salts. However, the data base is 
constructed so that almost any separation process can be accommo- 
dated. 


24079 Extraction of actinide elements by trilaurylammonium ni- 
trate carboxylic acid mixtures and applications. Madic, C.; Koehly, 
G. (Centre d'Etudes Nucleaires, Fontenay-Aux-Roses, France). 
Nucl. Technol.; 41: No. 3, 323-340(Dec 1978). 

The addition of pelargonic, capric, a-bromocapric, a-fluoro- 
capric, and 3-fluorobenzoic acids to — trilaurylammonium 
nitrate solutions significantly modifies the extraction of U(VI), 
Np(IV), and Pu(IV). Antagonism appears at strong nitric acidities, 
while enhancement of the extraction of U(VI) and Pu(IV) is ob- 
served at weak acidities. The antagonism observed is due to the 
formation of addition compounds between trilaurylammonium ni- 
trate (Rs NHNOs) and carboxylic acids (HA) = Rs NHNO;(HA): for 
pelargonic and capric acids, and Rs NHNOsHA for a-bromocapric, 
a-fluorobenzoic acids. Extraction of UO2.”*, Am**, Th**, Np“, and 
Pu* by capric, a-bromocapric, and 3-fluorobenzoic acids showed 
that the extractive power of these carboxylic acids is inadequate for 
the observation of extraction enhancement. The study of the organic 
phase by the measurement of nitric acid displacement and by dielec- 
tric method shows that trilaurylamine and carboxylic acids react to 
give the compounds RsN(HA), (pelargonic and capric acids) and 
RsN(HA): (a-bromocapric and 3-fluorobenzoic acids). 


24080 Effects of operating variables on peak shape in gel perme- 
ation chromatography. Glajch, J.L.; Warren, D.C.; Kaiser, M.A.; 
Rogers, L.B. (Univ. of Georgia, Athens). Anal. Chem.; 50: No. 14, 
1962-1967(Dec 1978). 

The effects of flowrate, solute molecular weight, added dead 
volume, and different detectors on peak shape in a gel permeation 
chromatographic (GPC) system have been studied. Toluene and 
three monodispersed polystyrenes, having nominal molecular 
weights of 37,000, 110,000, and 233,000, were examined using the 
second moment, the standard deviation of the Gaussian component 
of the peak (sigma), and the exponential tailing function (tau). 
Detector effects reflected primarily the cell volume and not the 
additional dead volume that included its connecting tubing. The 
addition of 25 yL of narrow-bore tubing between the injector and 
the column slightly decreased the second moment of the peak. The 
use of sigma values, in addition to the second moment, also allowed 
confirmation of previous predictions based on computer simulation 
studies showing peak spreading as a function of molecular weight. 2 
figures, 5 tables. 


24081 Compact, variable volume, liquid/liquid extractor. Hoff- 
man, W.A. Jr. (Oak Ridge National Lab., TN). Anal. Chem.; 50: No. 
14, 2158-2159(Dec 1978). 

The extractor has these features: (1) variable volume of light- 
liquid, (2) minimum volume of heavy-liquid, and (3) compactness. 
The heavy extracting solvent must have a lower boiling point than 
the light solvent. 


24082 Applications of chromatography in the analysis of inorgan- 
ic materials. Fritz, J.S. (lowa State Univ., Ames). pp 1547-1554 of 
Analytical chemistry in the exploration, mining and processing of 
materials. Strasheim, A.; Steele, T.W. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1978). 

From International symposium of analytical chemistry in the 
exploration, mining and processing of materials; Johannesburg, 
South Africa (23 Aug 1976). 

The role of separations in inorganic analysis is discussed and 
the advantages of various chromatographic techniques are stressed. 
Major separation methods include solvent extraction, column extrac- 
tion chromatography, gas chromatography of volatile metal che- 
lates, ion-exchange chromatography, and column chromatography 
employing chelating resins and non-ionic sorptive resins. The use of 
each of these methods in analysis is illustrated by specific examples. 
The state-of-the-art in organic liquid chromatography is contrasted 
with that in inorganic chromatography. Many organic compounds in 
a sample can be separated in a few minutes with automatic detection 
and quantitation from electronically integrated peak areas. Unfortu- 
nately, many inorganic separations are still carried out slowly with 
gravity flow columns and manual analysis of collected fractions. The 
principles of high-speed inorganic chromatography are outlined and 
specific examples are given. Finally, an important role for chelating 
ion-exchange resins in inorganic separations is predicted. Recent 
developments in chelating resins are reviewed briefly. Some new 
resins are discussed, including a nonionic resin that is selective for 
uranium and a chelating resin that is highly selective for gold, silver, 
mercury, and bismuth. 


24083 Permeation of gases through hollow silicone rubber fibers: 
effect of fiber elasticity on gas permeability. Stern, S.A.; Onorato, 
F.J.; Libove, C. (Syracuse Univ., NY). AIChE J.; 23: No. 4, 567- 
578(Jul 1977). 
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The permeation of oxygen, nitrogen, argon, and synthetic air 
through hollow silicon rubber fibers was studied between 0° and 
40°C and at gauge pressures of up to 3.45 x 105 N/m? (50 Ib/in.? 
abs). The study was conducted in a permeator module in which the 
hollow fibers were pressurized externally. Strain measurements with 
single fibers showed this mode of operation to be preferable to 
internal pressurization. The gas permeation rates were markedly 
affected by dimensional changes of the hollow fibers under external 
pressure. These changes were predicted satisfactorily by a modifica- 
tion of Varga’s (1966) deformation analysis of thick-walled elastic 
tubes. The extent of air separation achieved in the permeator was in 
agreement with that calculated from theoretical models. It is conjec- 
tured that the performance of such a permeator may be improved in 
certain cases if the fibers are under suitable initial tension. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 21734, 24083, 24109 


24084 (AD-A—056346) Desorption and surface diffusion: nitro- 
gen on tungsten (110). Doctoral thesis. Polak, A.J. (Illinois Univ., 
Urbana (USA). Coordinated Science Lab.). Oct 1977. Contract 
DAABO07-72-C-0259. 170p. (R—789). NTIS PC A08/MF AOI1. 

Scanning Auger spectroscopy has been used to monitor the 
migration of nitrogen atoms down a concentration gradient, on the 
(110) plane of tungsten. This concentration gradient is formed by the 
electron stimulated dissociation of molecular nitrogen, initially ad- 
sorbed at 95 K. These deposits are found to be thermally stable to 
several hundred K and uneffected by further electron irradiation. 
The adsorbed atoms form two different surface structures, depend- 
ing upon the surface concentration. The desorption kinetics of both 
molecular and atomically bound nitrogen have been studied by a 
combination of Auger spectroscopy and flash desorption. The de- 
sorption of atomically bound nitrogen occurs as a second order 
process with an activation energy more than 7 times the activation 
energy of diffusion. Despite the large binding energy of the atomic 
nitrogen to the (110) surface, 153 kcal/mole, there is virtually no 
change in the work function upon adsorption. In addition the satura- 
tion coverage of the irradiated atomic nitrogen is found to be more 
than twice that of the nitrogen adsorbed at room temperature. Both 
are found to be in identical binding states. (Author) 


24085 (BNL—25368) Electronic —— in molten potassium 
chloride. Davis, R.E.; Heus, R.J.; Egan, J.J. (Brookhaven National 
Lab., Upton, NY (USA)). 1976. Contract EY-76-C-02-0016. 8p. 
(CONF-781063—3). Dep. NTIS, PC A02/MF AO1. 

From 2. symposium on molten salts; Pittsburgh, PA, USA (15 
Oct 1978). 

The Wagner-Hebb polarization technique, usually applied to 
solids, has been employed to measure electronic conductivity in 
molten KCL. Steady-state currents were measured at various applied 
voltages for the cell Ta(s) / KCI(1) / K-Bi(l). Results showed the 
electronic conductivity to be proportional to the activity of K in 
KCI at temperatures between 800 and 860°C and for activities of 
potassium less than 0.02. The apparent mobility and diffusion coeffi- 
cient of electrons are reported as well as the activity coefficient of K 
in KCI and the transference number of ions. 


24086 (CONF-78093 1—3) One-dimensional partially oxidized te- 
tracyanoplatinate metals: new results and summary. Williams, J.M.; 
Schultz, A.J. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 56p. Dep. NTIS, PC A04/MF AO1. 

From NATO institute on ion-molecule reactions; La Boule, 
France (4 Sep 1978). 

The following class of compounds were studied: M/sub x/ 
Pt(CN);X/sub x/, where M = an alkali metal or ammonium and X 
= a halide, FHF’, azide,or O;sSOHOSOs. Physical and chemical 
properties of these compounds were studied, particularly their struc- 
ture. 48 references, 23 figures. (DLC) 


24087 (CONF-780941—4) Photoion mass spectrometry and pho- 
toelectron spectroscopy of high temperature vapors. Berkowitz, J. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 25p. Dep. NTIS, PC A02/MF AOl. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

PIMS and PES were used to study the bond energies and 
molecular structure in the molecules S2, AICI, AICI*, InCl, TICI, 
TICI*, TIF, TleF2, KF, KF*, LiCl, and LiCl’. 11 figures. 


24088 (CONF-780941—8) Resonance Raman spectra of metal 
halide vapor complexes. Paptheodorou, G.N. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 63p. Dep. 
NTIS, PC A04/MF AOI. 
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From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Resonance Raman spectra of complex vapor phase com- 
pounds formed by reacting “acidic” gases (A2X6 = AleCle, AleBre, 
IneClg) with metal halides have been measured. Spectra obtained 
from equilibrium vapor mixtures of A2X¢ over solid MX2 (= PdCh, 
PdBr2, CuClh, CoBre, TiCl, FeCl, NiCle, PtCle) were a superposi- 
tion of the A2Xs-AXs bands and in few cases of new resonance- 
enhanced polarized bands due to MA2Xs and/or MAX; complexes. 
At temperatures above 800°K, characteristic bands due to MX2(g) 
(M = Fe, Co, Ni, Cu, Zn) and M2X4(g) (M = Cu) were observed. 
The predominant features of the PdAleCls, CuAlsCls, and PdAlBre 
spectra were three high-intensity, polarized bands which were attrib- 
uted to the vibrational modes of the complex coupled to the elec- 
tronic state of the central atom. The spectra of CuAICl(g), 
CulnCl;(g) and CueCl(g) species showed resonance enhancement of 
selective fundamentals which were attributed to vibrational modes 
of trigonally coordinated Cu(II). Resonance Raman spectra of 
U2Chio(g) and UCIs.AlCl3(g) were characterized by the presence of a 
strong band attributed to the U-Cl/sub t/ stretching frequency. 
Raman band intensity measurements were carried out for the 
iron(III) chloride vapors and for the vapor complexes of CuAbCls, 
CulnCl; and UCI;.AlCls using different laser powers and frequen- 
cies. The measurements suggested increasing spectroscopic tempera- 
tures and decomposition of the vapor complexes. The data are 
discussed in terms of the distribution of vibrational modes and the 
structure of the vapor species. 22 figs. 


24089 (CONF-780941—9) Computer modeling of gas-condensed 
phase equilibria: present status and some future needs in science and 
technology. Blander, M. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AOI. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Possible uses for computer calculations of equilibria between 
high-temperature multicomponent vapors and condensed phases lie 
in coal combustion cosmochemistry, fuel cells, etc. Some of the 
computer capabilities which would be useful are deduced. (DLC) 


24090 (CONF-7703114—, pp A.1-A.13) Inert gas producing sys- 
tems. Barstow, W.F. (Production Operators, Inc., Houston, TX). 
1977. 

From Gas conditioning conference; Norman, OK, USA (7 
Mar 1977). 


Methods of producing inert gases useful in the petroleum and 
natural gas industries are described. There are several viable systems 
for producing inert gas meeting the industry's definition for such a 
product. Each has certain advantages and disadvantages. Equipment 
has been designed and is available for on-site production of inert gas 
in sizes from 0.5 MMSCFD to 150 MMSCFD. Larger sizes are 
possible and injection pressures are limited only by available com- 
pression equipment. The prospective user of such equipment after 
selecting the process best suited to his needs has the choice of 
purchasing or leasing the equipment, or contracting for a specified 
quantity and guaranteed quality of compressed inert gas at a fixed 
charge per volume delivered. In this latter case the user has no 
investment or operating costs. He has trained operators and pays 
only for the metered quantity of inert gas delivered. 


24091 (COO—1198-1222) Pulsed NMR studies of water under 
extreme conditions. DeFries, T.H. (Illinois Univ., Urbana (USA). 
Dept. of Chemistry). 1978. Contract EY-76-C-02-1198. 175p. Dep. 
NTIS, PC A08/MF AOl. 

ve 

The dynamic structure of water and heavy water was studied 
using NMR spin-lattice relaxation and self-diffusion techniques. For 
both compounds, the relaxation rate is proportional to the ratio of 
viscosity to absolute temperature at constant density. The coupling 
between rotational and translational motions decreases with increas- 
ing temperature and increasing density. The temperature and density 
dependence of the deuteron quadrupole coupling constant in DexO 
was determined. The proton spin-lattice relaxation times of supercri- 
tical HxO were measured from 400 to 700°C and to 1 kbar. The 
times were found to be roughly proportional to density and were 
found to decrease with temperature. The angular momentum corre- 
lation times tau/sub J/ were calculated and compared with the times 
between collisions for a hard sphere fluid, the Enskog times, tau/sub 
E/. The values of tau/sub E//tau/sub J/ were roughly 6 at 400°C 
and low densities. The values decreased at higher densities and 
higher temperatures. The proton spin-lattice relaxation times of HxO 
were also measured from 90 to 350°C up to 2 to 5 kbar. The data 
clearly show the change from dipolar to spin-rotation relaxation as a 
function of temperature and density. Both the low and the high 
temperature results agree with the idea that it is the strong and 
anisotropic intermolecular potential which causes the dynamic be- 
havior of water to be so different from that of normal liquids. 
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24092 (COO—4216-4) Synthesis, chemistry and hemneye activity 
of complexes of lanthanide and actinide metals in unusual oxidation 
states and coordination environments. Progress report, February 1, 
1978—January 31, 1979. Evans, W.J. (Chicago Univ., IL (USA). 
Dept. of Chemistry). Nov 1978. Contract EG-77- $-02-4216. 6p. Dep. 
NTIS, PC A02/MF AOl. 

Previous syntheses of Ln(olefin) complexes and their catalytic 
effect on the hydrogenation of the olefin are discussed. The tert- 
butyl complexes of Sn, Er, and Yb were synthesized and their 
decomposition studied. (DLC) 


24093 (COO—4644-3) Production of electronically-excited spe- 
cies by photoselection of pathways (POP). Third quarterly report, 
August 1, 1978—October 31, 1978. (Toronto Univ., Ontario 
(Canada). Dept. of Chemistry). 1978. Contract ED-78-C-02-4644. 5p. 
Dep. NTIS, PC A02/MF AOI. 

The branched reaction F + HBr — HF + Br*(?P/sub 1/2/) 
or HF + Br(?P/sub 3/2/) was investigated. The relative cross 
section S*/S was found to be about 7%; it did not vary with the 
presence and absence of COz laser radiation. The [F*]/[F] concen- 
tration ratio did not determine [Br*]/[Br] in the reaction products. 
(DLC) 


24094 (LBL—8294) Bonding in inorganic compounds: a study by 
x-ray photoelectron spectroscopy. Avanzino, S.C. (California Univ - 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1978. Contract W- 
7405-ENG-48. 49p. Dep. NTIS, PC A03/MF AOl1. 

Core electron binding energies were measured for a variety of 
inorganic and organometallic compounds using gas-phase X-ray 
photoelectron spectroscopy (XPS). The atomic charge distributions 
in these molecules are deduced from the binding energies, often 
leading to a better understanding of the bonding in these compounds. 
The XPS spectra of fifteen volatile tin compounds were recorded. 
The data suggest that the metal d orbitals are not significantly 
involved in the bonding. The oxygen Is XPS spectra of gaseous 
CHsMn(CO)s, [7-CsHsFe(CO)},, and Cos(CO)i2 can be readily 
resolved into separate peaks due to bridging and terminal carbonyl 
groups. The C Is spectrum of Fe(CO)s consists of a single symmetric 
peak. The carbonyl ligand core binding energies of transition-metal 
carbonyl complexes are sensitive to differences in the metal-to-CO 
ligand bonding. Both C Is and O Is carbonyl binding energies 
correlate well with average C-O stretching force constants or aver- 
age C-O stretching frequencies. The metal and carbonyl binding 
energies in a_ series of pentacarbonylmanganese complexes 
LMn(CO); are a good measure of the relative electronegativities of 
the ligands L. High-quality X-ray photoelectron spectra have been 
obtained for compounds dissolved in glycerin solutions, and aqueous 
solutions were converted into glycerin solutions which gave good 
XRSspectra of the solutes. The technique appears promising as a 
future analytical application of X-ray photoelectron spectroscopy. 
The shifts in the binding energies of oxygen, chlorine, and carbon 
atoms in some isoelectronic isostructural compounds can be ex- 
plained in terms of simple trends in atomic charges. 


24095 (UCID—18007) Low-density, salt-loaded foams. Rinde, 
J.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 10 Jan 1979. Contract W-7405-ENG-48. 12p. Dep. NTIS, PC 
A02/MF AOI. 

An experiment was conducted at LLL that required low- 
density, fine-celled foams uniformly loaded with rubidium. Foams 
meeting these requirements were produced by impregnating foams 
made from polyacrylonitrile with rubidium fluoride. Foams with 
densities from 0.025 to 0.4 g/cm* were prepared and loaded with 
0.002 to 0.20 g/cm of rubidium fluoride. 


24096 X-ray photoelectron study of nonstoichiometric lutetium 
monosulfides. Franzen, H.F.; Hariharan, A.V. (Iowa State Univ., 
Ames). J. Solid State Chem.; 26: No. 2, 189-193(Oct 1978). 

X-ray photoelectron spectra of the nonstoichiometric lute- 
tium monosulfides LusS, and LuS3 were investigated. Binding ener- 
gies for the S 2p, Lu 4d, and Lu 4f levels were measured. It is shown 
that the bonding in the monosulfide compositions and LusS, is 
predominantly covalent, while that in LugS; is relatively more ionic. 
Binding energies for lutetium in the pure metal and Lu2Qs are also 
reported. 


24097 Activated carbon material. Evans, A.G. (to Department 
of Energy). US Patent 4,111,833. 5 Sep 1978. Filed date 5 Sep 1974. 
6p. 


PAT-APPL-503,547. 

Activated carbon particles for use as iodine trapping material 
are impregnated with a mixture of selected iodine and potassium 
compounds to improve the iodine retention properties of the carbon. 
The I/K ratio is maintained at less than about 1 and the pH is 
maintained at above about 8.0. The iodine retention of activated 
carbon previously treated with or coimpregnated with triethylene- 
diamine can also be improved by this technique. Suitable flame 
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retardants can be added to raise the ignition temperature of the 
carbon to acceptable standards. 


24098 Numerical calculations for the asymptotic, diffusion domi- 
nated mass-transfer coefficient in packed bed reactors. Fedkiw, P.; 
Newman, J. (Univ. of California, Berkeley). Chem. Eng. Sci.; 33: No. 
11, 1563-1566(1978). 

An expansion of earlier work presenting a formal method for 
calculating the Sherwood number in the low Peclet number regime 
for a mass-transfer limited, packed bed reactor is reported. The 
expression for the effective Sherwood number related the Sherwood 
number to two constants, a; and a2, which depend only upon the 
bed structure and are independent of the Peclet number. Values of 
a; calculated using periodically constricted tube (PCT) model of the 
bed are presented here. (BLM) 


24099 Thermodynamically predicted miscibility gap in the system 
BeF.—LiF. Vallet, C.E.; Braunstein, J. (Oak Ridge National Lab., 
TN). J. Am. Ceram. Soc.; 60: No. 7-8, 315-317(Jul 1977). 

A thermodynamically predicted miscibility gap has been com- 
puted from activity-coefficient data in molten BeF.—LiF, with the 
consolute temperature at 534°C and composition 0.781 mole fraction 
BeF2. The Cook—Hilliard relation was verified for compositions on 
the binodal and spinodal curves in this system, which is structurally 
analogous to silicate systems. 


24100 Crystalline compounds and glasses in the system B2.O;— 
NaF—NaBF;. Maya, L. (Oak oe gt National Lab., TN). J. Am. 
Ceram. Soc.; 60: No. 7-8, 3. -328(Jul 1977). 

The system Bz0;—NaF—NaBF, has been studied by subject- 
ing selected compositions to thermal treatment in the range 400 to 
600°C. Weight losses, chemical analyses, ir, Raman, and x-ray dif- 
fraction techniques were used to define the composition of the 
crystalline phases and the structural units being formed in the 
system. The stoichiometry of the BF; evolved from NaBF,—B2O3 
mixtures indicated that a composition corresponding to Na2BsF;Os 
was formed in mixtures containing up to 33.3 mol% B2Os. At higher 
boron oxide concentrations, NazBsFsOs; was consumed, yielding 
2NaF 3B2Os. The crystalline compounds NasB3FsO3, 2NaF 3B2Os, 
and phase B (apparently NaF B2Os) were formed in the system. The 
compound NasBsF¢O; appeared as the stable oxygen-containing 
Fae in NaBF,—NaF mixtures of low oxide content. The main 

uorine-containing structural units of the system are BF,, (-O)sBF, (- 
O)BF2, (-O),BF, whereas the main structure for binary NaF—B2O; 
mixtures is (-O)s BF. 


24101 Methods of electronic structure theory. Schaefer, H.F. III 
(ed.). New York, NY; Plenum Press (1977). 479p. $39.50. 

Methods of Electronic Structure Theory contains 11 chap- 
ters: Gaussian basis sets for molecular calculations; the floating 
spherical Gaussian orbital method; the multiconfiguration self-con- 
sistent field method; the self-consistent field equations for general- 
ized valence bond and open-shell Hartree—Fock wave functions; 
pair correlation theories; the method of configuration interaction; 
the direct configuration interaction method from molecular inte- 
grals; the vector method; the equations of motion method; POLYA- 
TOM, a general computer program for ab initio calculations; and 
configuration expansion by means of pseudonatural orbitals. (LK) 


24102 Applications of electronic structure theory. Schaefer, H.F. 
III (ed.). New York, NY; Plenum Press (1977). 474p. $39.50. 
Applications of Electronic Structure Theory comprises 10 
chapters: a priori geometry predictions; barriers to rotation and 
inversion; hydrogen bonding and donor—acceptor interactions; 
direct use of the gradient for investigating molecular energy sur- 
faces; transition metal compounds; strained organic molecules; car- 
bonium ions: structural and energetic investigations; molecular 
anions; electron spectroscopy and molecular fine structure. (LK) 


24103 (ANL-Trans—1158) Uranium(IV) oxalic acid. Kohls- 
chuetter, V.; Rossi, H. Translated from Chem. Ber.; 34: 1472- 
1479(1901). 9p. Dep. NTIS, PC A02/MF AO1. 

A stable starting material for the preparation of uranium(IV) 
compounds was found to be obtained when reduced uranium solu- 
tions were treated with oxalic acid. Some of the chemical properties 
and the compounds formed in U—oxalic acid solutions were studied. 
The insolubility of the oxalic acid precipitates of reduced U solutions 
in acids was found to be a valuable property for analytical and 
preparative purposes. (DLC) 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 24091 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 21680, 24069 
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24104 (COO—4294-2) Calculations on isotope separation by 
laser induced photodissociation of polyatomic molecules. Final report. 
Lamb, W.E. Jr. (Arizona Univ., Tucson (USA)). Nov 1978. Contract 
EN-77-S-02-4294. 25p. Dep. NTIS, PC A02/MF AO1. 

This report describes research on the theory of isotope sepa- 
ration produced by the illumination of polyatomic molecules by 
intense infrared laser radiation. Newton's equations of motion were 
integrated for the atoms of the SF. molecule including the laser field 
interaction. The first year’s work has been largely dedicated to 
obtaining a suitable interatomic potential valid for arbitrary configu- 
rations of the seven particles. This potential gives the correct sym- 
metry of the molecule, the equilibrium configuration, the frequencies 
of the six distinct normal modes of oscillation and the correct (or 
assumed) value of the total potential energy of the molecule. Other 
conditions can easily be imposed in order to obtain a more refined 
potential energy function, for example, by making allowance for 
anharmonicity data. A suitable expression was also obtained for the 
interaction energy between a laser field and the polyatomic mole- 
cule. The electromagnetic field is treated classically, and it would be 
easily possible to treat the cases of time dependent pulses, frequency 
modulation and noise. 


24105 (LA-tr—78-36) Isotope separation by laser-induced photo- 
migration. Wada, K. Translated from Reza Kenkyu; 4: No. 3, 225- 
233(1976). 19p. Dep. NTIS, PC A02/MF AO1. 

Gas mixture of 1:100 BCls and Xe is blown against a cold 
plate to form a solid film. This sample is irradiated by a cw CO2 
laser. After several hours of irradiation, it is found from infrared 
spectra that ‘*BCls molecules are excited selectively and are educed 
on the cold plate as fine crystals. This phenomenon is considered to 
be due to laser-induced migration of '*BCls molecules through Xe 
matrix. As Xe sublimates, ‘°BCls molecules are released from the 
cold plate so that 'BCls is enriched on the plate. The value of the 
separation factor obtained with 3.3 watt laser radiation is estimated 
to be 8.4. 


ORGANIC CHEMISTRY 


24106 Synthesis of 4-(2-Hydroxyethylsulfonyl)-1- 

ide. Daub, G.H. (Univ. of New Mexico, Albu- 
eet Whaley, T.W. J. Org. Chem.; 43: No. 24, 4659-4662(24 
Nov 1978). 

This method of synthesis appears to be the more desirable 
because of the ease of purification of the product. 1-Naphthaleneth- 
iol(3) was converted to 2-(l-naphthylthio)ethyl acetate(5) via 2-(1- 
naphthylthio)ethanol(4) in an overall yield of 75%. Sulfonation of 
the ester 5 was carried out using 1 equiv of chlorosulfonic acid in 
dry chloroform to produce the 4-(2-acetoxyethylthio)-1-naphthalene- 
sulfonic acid(6) which was isolated as the sodium salt(7) in 68% 
yield. The acetoxy acid chloride (8) was prepared from 7 in 68% 
yield. The reaction of 8 with excess ammonia in acetonitrile afforded 
an 89% yield of the desired sulfonamide(9), which was readily 
oxidized with m-chloroperoxybenzoic acid to the sulfone(10) in 84% 
yield. Hydrolysis of 10 with dilute hydrochloric acid in aqueous 
ethanol at 60°C readily afforded pure HO—ENS in 95% yield. The 
compound was subjected to '*C NMR studies and thin-layer chro- 
matographic analysis. 2 figures. 





CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 21234, 21237, 21427, 21922, 
24092, 24094, 24122 


24107 (COO—3221-51) Chain heterogeneity as demonstrated by 
the ferricyanide oxidation of the one-site reduced bovine methemoglo- 
bin. Progress report, December 1, 1977—November 30, 1978. Ilan, 
Y.A.; Czapski, G. (Hebrew Univ., Jerusalem (Israel). Dept. of Physi- 
cal Chemistry). 1978. Contract EY-76-C-02-3221. 1lp. Dep. NTIS, 
PC A02/MF AOl. 

With the pulse radiolysis technique, a single chain of tetra- 
meric bovine methemoglobin (a2/sup II/B2/sup III/) is reduced, 
producing a mixture of valence hybrids consisting of a/sup III/a/ 
sup II/f2/sup III/ and a2/sup III/B/sup III/B/sup II/. The oxida- 
tion of these partially reduced hemoglobins with ferricyanide was 
studied. It was found that the rate of oxidation of one of them 
proceeds 6 to 11 times faster than the other. It is suggested that the 
fast reacting valence hybrid contains reduced alpha chains. 


24108 (COO—3221-53) DO copper ions influence the reduction 
of ferricytochrome C by O2~. Progress report, December 1, 1977— 
November 30, 1978, Ilan, Y.; Ilan, Y.A.; Czapski, G. (Hebrew Univ., 
Jerusalem (Israel). Dept. of Physical Chemistry). 1978. Contract EY- 
76-C-02-3221. 7p. Dep. NTIS, PC A02/MF AO1. 

Recently, it was suggested that the measured rate of reduc- 
tion of ferricytochrome C (CIII) by O2.~ below pH = 8, was too 
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high in the presence of high concentrations of formate [Koppenol et 
al. (1976), Biochim. Biophys. Acta, 499, 157-168]. The high values 
were attributed to the presence of impurities of copper, which 
compete on O2~. This assumption is consistent with either a decrease 
in the reduction yield of CIII in the presence of copper, or with a 
very fast reaction of Cu(I) with CIII. It was previously shown by us 
and by others that the reduction yield of CIII by O2~ is 100%. We 
measured the rate of reduction of CIII by Cu(I), and found that this 
reaction is slow: k = (1.5 *~ 0.5) x 10°M~'s~*. Therefore, our results 
tule out the possibility that below pH = 8 copper impurities affect 
the measured rate constant of the reduction of CIII by O2~. 


24109 (IS-T—843) Application of a novel superposition technique 
to the structure of an organophosphorus insecticide and an organome- 
tallic compound, Beckman, D.E. (Ames Lab., IA (USA)). Jan 1979. 
Contract W-7405-ENG-82. 119p. Dep. NTIS, PC A06/MF AOI. 

Thesis. 

The structures of ONO ant dioctendteenaeeee 
phosphorothioate (Dowco 214) and dicarbonylbis(eta-cyc 
dienyl)-1-carbonyl-y1-thiocarbonyldiiron have been solved by ‘ingle 
crystal x-ray diffraction and use of a modified Patterson superposi- 
tion technique that uses two multiple vectors to define a structural 
parallelogram. This method results in a simpler and more accurate 
shift vector position determination and a general improvement in 
map clarity. Dowco 214 crystallizes in the space group P;~ with a = 
11.598(2) A, b = 13.619(3) A, c = 8.281(1) A, a = 94.65(1)°, B = 
94.87(2)°, y = 79.97(2)° and four molecules per cell (two per 
asymmetric unit). A CNDO II calculation was performed and partial 
charge densities assigned. The molecule contains distances between 
positively charged centers that correspond well to the reported 
anionic-esteratic distance (a possible reaction variable) in AChE. 
Additional reaction variables are discussed. Cp2Fe2(CO)sCS crystal- 
lizes in the space group P2,/c with a = 14.508(8) A, b = 13.618(5) 
A, c = 15.193(7) A, 8 = 110.50(6)° and eight molecules per unit cell 
(two ed asymmetric unit). The compound contains both a pecans 
and thiocarbonyl bridge and 7-bonded cyclopentadienyl rin > 
are cis to one another. The iron—iron bond length is intermediate ro 
that of its carbonyl and thiocarbony] analogs. 


24110 (MHSMP—78-60) ‘°C NMR characterization of the 
Halthane pre-polymer system. Clink, G.L. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Nov 1978. Contract EY-76- 
C-04-0487. 23p. Dep. NTIS, PC A02/MF AO1. 

A cursory **C NMR analysis of Halthane pre-polymer com- 
ponents was initiated for the purpose of establishing a data file for 
potential use as a product qualification base. A '°C analysis of the 
hydrolysis of 4,4’-diphenylmethane diisocyanate (MDI) was initiat- 
ed. Chloroform extraction of the cured polymer produced an ap- 
proximate 1% of polymerized Halthane. 


24111 (NVO—0535-7) Measurement of diffusion coefficients of 
short-lived species in solution and in amorphous glasses. Final report, 
May 1, 1967—August 31, 1978. Burkhart, R.D. (Nevada Univ., Reno 
(USA). Dept. of Chemistry). Aug 1978. Contract EY-76-S-08-0535. 
36p. Dep. NTIS, PC A03/MF AOl1. 

The diffusion coefficients of 1-propyl, 1-pentyl, 1-dodecyl, 1- 
octadecyl, cyclohexyl and benzyl radicals have been measured in 
hydrocarbon solvents at room temperature using the method of 
photochemical space intermittency. The results indicate that rather 
strong radical-solvent interactions exist for all but the benzyl radical. 
The diffusion coefficients of 9,10-diphenyl anthracene triplets and of 
anthracene triplets have been measured in ethanol. The diffusion 
coefficients of anthracene triplets have also been measured in meth- 
ylcyclohexane and cyclooctane at varying concentrations. Solvent 
effects observed are those to be expected cen changes in viscosity. 
There is some tendency for diffusion coefficients to decrease as 
solute concentrations increase. Measurements of triplet energy trans- 
fer between anthracene and 1,2-benzanthracene molecules in poly- 
styrene matrices have been carried out. The energy transfer prob- 
ability is found to be a decreasing exponential function of the 
average separation distance of solute molecules. The energy transfer 
rate is smaller for anthracene than for 1,2 benzanthracene. Triplet 
energy migration has been studied in solid films of poly(N-vinylcar- 
bazole) (PVCA). Effects of temperature on intensities and lifetimes 
of PVCA phosphorescence and delayed fluorescence have been 
determined and the first example of a PVCA delayed luminescence 
spectrum at room temperature has been obtained. 


24112 (SAND—78-1414) Viscosity and density of 2- 
methyltetrahydrofuran as a function of temperature. Engler, B.P.; 
Harrah, L.A. (Sandia Labs., Albuquerque, NM (USA)). Feb 1979. 
Contract EY-76-C-04-0789. 16p. Dep. NTIS, PC A02/MF AOI. 

The viccosity and density of 2-methyltetrahydorfuran have 
been determined from -60 to 23°C. Viscosity measurements were 
made using a Ubbelohde viscometer and the density measurements 
were made using a pycnometer of our own design. The data are 
represented by the following formulae: In eta = -3.635 + 896.8T~! 
and d = 1.138 - 9.56 x 10°* T, where eta is the viscosity in 
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centipoise, d, the density in grams per cubic centimeter, and T, the 
temperature in °K. Previous literature data, which extend the viscos- 
ity into the glassy state, are included. 6 figures, 4 tables. 


24113 (TID—29333) Nuclear methods in chemical kinetics. 
Technical progress report, April 1, 1978—March 31, 1979. (California 
Univ., Davis (USA)). 1979. Contract EY-76-S-03-0034-158. 25p. 
Dep. NTIS, PC A02/MF AO1. 

Significant progress was achieved in the following products: 
(1) phase thermal F-to-HF reactions; (II) gas phase thermal '*F 
olefinic addition reactions; (III) steady state hot atom kinetic theory; 
(IV) moderator effects on nuclear recoil '*F substitution reactions; 
and (V) new experimental methodology. New work has been initiat- 
ed upon the development of a realisitic potential form of kinetic 
collision theory. 


24114 New phosphorus heterocycle. crystal and molecular struc- 
ture of 7,8-dimethyl-5-oxo-A °-5-phospha-6-oxaindolizine. Ramirez, F. 
(State Univ. of New York, Stoney Brook); Ricci, J.S. Jr.; Marecek, 
J.F.; Okazaki, H.; Pike, M. J. Org. Chem.; 43: No. 26, 4996-5000(22 
Dec 1978). 

A new heterocycle, in which one pair of sp? carbon atoms of 
indolizine is replaced by the -OP- group of the -OP(O)(OR)- func- 
tion, has been synthesized. The structure of a member of the family 
has been solved by X-ray crystallographic methods. 7,8-Dimethyl-5- 
methoxy-5-oxo-A °-5-phospha-6-osaindolizine [(CHs)2(OCHs)(O)- 
(CeHsNPO)] crystallizes from hexane-ether in space group P2;/c of 
the monoclinic system, with eight molecules, CsHi2O3NP, in a unit 
cell of dimensions a = 17.334 (4), b = 7.773 (1), and c = 15.731 (4) 
A; B = 105.30(2)% D/sub calcd/ = 1.38 g cm™* and D/sub meas/ 
= 1.38 (1) g cm™*. There are two independent molecules in the 
asymmetric unit. Data were obtained on a computer-controlled 
CAD-4 diffractometer. A multiple solution direct methods technique 
was employed, and the structure was refined by full-matrix least- 
squares methods to a final R value of 4.1% on F based on 2252 
independent structure amplitudes. The P-N, P-O, and P=O bond 
distances are 1.65, 1.57, and 1.44 A, respectively. The conjugated C- 
C triene in the ring has alternating bond distances of ~ 1.33 and 1.45 
A. The bicyclo[4.3.0]-nonane skeleton consists of a planar, regular 
pyrrole ring (all angles near 109°) fused to a nonplanar, irregular six- 
membered ring with bond angles ranging from 102 (O-P-N) to 123 
(P-N-C) and 126° (P-O-C) values. The data suggest the occurrence 
of p-d m bonding in the O-P and N-P groups, but no significant 
electron delocalization within the C-C triene in the ground state of 
the molecule. Nevertheless, the phosphaoxaindolizine ring has rela- 
tively high thermal stability and retains itsintegrity in the vapor 
phase under electron impact. 4 tables, 1 figure. 


24115 Cyclopeptide alkaloids. Synthesis of the ring system and its 

ion affinity. Lagarias, J.C.; Houghten, R.A.; Rapoport, H. (Univ. of 

se Berkeley). J. ‘Am. Chem. Soc.; 100: No. 26, 8202-8209(20 
lec 1978) 

Several examples of the 14-membered, para-bridged ring 
system of the cyclopeptide alkaloids have been synthesized via an 
active ester cyclization. The yield of monomeric cyclopeptide varied 
from 1 to 33% and was affected by the amino acid substitution 
Cae ge and amide conformation of the linear peptide precursors. 

th the synthetic models and a naturally Occurring cyclopeptide 
alkaloid, ceanothine B, bind monovalent (Li*) and divalent (Ca, 
Mg” ) cations. 4 figures, 1 table. 


24116 Dimerization of carbene to ethylene. Cheung, L.M.; Sund- 
berg, K.R.; Ruedenberg, K. (Iowa State Univ., Ames). J. Am. Chem. 
Soc.; 100: No. 25, 8024-8025(6 Dec 1978). 
An ab initio calculation has been carried out based on an 
pe age pee mene wave function with full optimization of all orbi- 
s, of all configuration mixing coefficients, and the methylene angle 
variation along the entire reaction path. This angle variation is 
displayed. The energy curve resulting for the reaction under conser- 
vation of D/sub 2h/ symmetry is also shown. The reaction energy is 
found to be 157 kcal/mole. The energy curve is remarkably unevent- 
ful and the orbital occupation numbers change very gradually. These 
results imply that there exists no barrier for this reaction. The 
authors have confidence that this conclusion will not change when 
the calculation is carried out with a more elaborate basis set. They 
infer that it should be possible to dimerize two methylenes to 
ethylene under appropriate conditions, in particular excluding com- 
peting processes. 3 figures. 


24117 Conformational analysis in multisulfur heterocycles. VIII. 
3,3:6,6-Bis(tetramethylene)-s-tetrathiane and 3,3:6,6- 
Bis(pentamethylene)-s-tetrathiane. Slow s-tetrathiane chair-to-twist, 
chair-to-chair, and twist-to-twist interconversions. X ray crystallogra- 
phic studies. Bushweller, C.H.; Bhat, G.; Letendre, L.J.; Brunelle, 


J.A.; Bilofsky, H.S.; Ruben, H.; Templeton, D.H.; Zalkin, A. 
(Worcester Polytechnic Inst., MA). J. Am. Chem. Soc.; 97: No. 65, 
65-73(1975). 
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Examination of the 'H dnmr spectra of 3,3:6,6- 
bis(tetramethylene-2,2,3,3-d,)-s-tetrathiane provided activation pa- 
rameters for the s-tetrathiane twist to chair (AH* = 14.7 +- 0.5 
kcal/mol, AS* = -3 +- 2 eu, AG* = 15.7 +- 0.1 kcal/mol at 26.2°) 
and chair to twist (AH* = 15.7 +- 0.5 kcal/mol, AS* = -2 +- 2 eu, 
AG* = 16.2 +- 0.1 kcal/mol at 26.2°) processes as well as clear 
evidence for an unusually high potential barrier to s-tetrathiane 
twist-to-twist interconversion (AH* 2 16 kcal/mol). The 'H dnmr 
spectrum of 3,3:6,6-bis(pentamethylene-2,2,3,3,4,4-de)-s-tetrathiane 
revealed changes consistent with slow s-tetrathiane chair-to-twist 
and twist-to-twist stereomutation as well as slow cyclohexane ring 
reversal. The dnmr data also provide accurate measurement of the 
chair:twist ratio in a number of s-tetrathianes. An X-ray crystallogra- 
phic study of 3,3:6,6-bis(pentamethylene)-s-tetrathiane showed it to 
be triclinic, space group P1 Vector, a = 6.632 (6), b = 8.462 (6), c 
= 6.446 (6) A; y = 93.92 (6)°, B = 103.23 (6)°, y = 96.90 (6)% Z = 
1; d/sub x/ = 1.396 g cm -*, R = 0.025 for 2715 Nonzero reflections 
measured with a scintillation counter. In this crystal, the molecule is 
centric with all three rings in chair conformations. Average bond 
distances are S-S = 2.035 (2), C-S = 1.842 (2), and C-C = 1.525 (1) 
A. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 24115 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 23365 


24118 Extended abstracts. Volume 78-1, Princeton, NJ; Electro- 
= Society, Inc. (1978). 1454p. (CONF-780571—(Absts.)). 
10.00. 

From 153. meeting of the Electrochemical Society; Seattle, 
WA, USA (21 May 1978). 

Extended abstracts (2 or 3 pages in length) are presented for 
581 papers presented at this meeting. Sessions of the following 
divisions are included: Corrosion, Dielectrics and Insulation, Elec- 
tronics, Electrothermics and Metallurgy, Energy Technology 
Group, Industrial Electrolytic, Organic and Biological Electrochem- 
istry, and Physical Electrochemistry. (RWR) 


24119 Potential-selective deposition of copper from chloride solu- 
tions containing iron. White, R. (Univ. of California, Berkeley); 
Trainham, J.A.; Newman, J.; Chapman, T.W. J. Electrochem. Soc.; 
124: No. 5, 669-676(May 1977). 

The hydrometallurgy of copper may involve leaching of the 
metal from its ore with an aqueous solution containing cupric and 
ferric chloride. The subsequent deposition of copper from such a 
process stream is modeled in an idealized electrochemical cell with a 
rotating-disk electrode. The potential distribution and concentration 
profiles within the diffusion layer are predicted for given potential 
differences between the electrode and the solution. The cuprous ion, 
which is formed by the reduction of the complexed cupric ion at the 
electrode, is stabilized in the chloride solution and can react either at 
the electrode or with ferric species within the diffusion layer. The 
assumption is that this fast and irreversible homogeneous reaction 
generates a reaction plane, whose position is shown in the concentra- 
tion and potential profiles. In addition, the position of the reaction 
plane is plotted as a function of the potential difference between the 
electrode and the adjacent solution. Predicted current-potential and 
current efficiency-potential curves are also reported. Finally, the 
iron contamination of the deposited copper is estimated to be less 
than 10~° at. % for some cases. Also, because some of the partial 
current densities are below their limiting values, the analysis is 
strictly valid only at the center of the disk. 


24120 Current distribution on a rotating ring-disk electrode 
below the limiting current. Pierini, P.; Newman, J. (Univ. of Califor- 
nia, Berkeley). J. Electrochem. Soc.; 124: No. 5, 701-706(May 1977). 

Ring-disk electrodes have been used in the literature to simu- 
late experimentally the nonuniform current distribution across a 
rotating disk electrode operated at a fraction of the limiting current. 
The analogy of a sectioned disk to a ring-disk electrode is difficult to 
substantiate since both the limiting current and primary current 
distributions are radically different. Thus a detailed knowledge of 
the distribution of current and concentrations is developed to com- 
pare rationally the differences in nonuniformity for the ring-disk and 
disk electrodes. Integral measures of the degree of departure from 
the limiting current and primary current distributions are developed 
and related to the measurement of throwing power. 
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PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 21310, 24590, 24607 


24121 (UCRL-Trans—11427) Conversion of radiant energy into 
chemical energy. Calzaferri, G. Translated from Chimia (Aarau); 32: 
No. 7, 241-253(Nov 1978). 44p. Dep. NTIS, PC A03/MF AOl. 

The conversion of light into chemical energy as well as the 
conversion of chemical energy into light leads to exciting specula- 
tions and experiments. Reversible photoredox reactions appear to be 
the most promising chemical system for converting solar energy into 
chemical or electrochemical energy. Finding selective electrode 
material in photogalvanic cells is one of the problems to be solved. 
By now we vases und such selective electrode material for (Fe* yV/ 
sub aq//(Fe** )/sub aq/ in the thionine/iron system as well as in the 
iodine/iron system. Our main attention should now be focused on 
reversible two or more photon processes at low light intensities 
because clevage of water in the visible region cannot be done with 
one photon. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 21737, 24631, 24640 


24122 (CONF-780987—1) Effects of chlorine, ozone, and ultra- 
violet light on nonvolatile organics in wastewater effluents. Jolley, 
R.L.; Lee, N.E.; Pitt, W.W. Jr.; Denton, M.S.; Thompson, J.E.; 
Hartman, S.J.; Mashni, C.I. (Oak Ridge National Lab., TN (USA); 
Municipal Environmental Research Lab., Cincinnati, OH (USA)). 
1978. Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on wastewater disinfection; Cincinnati, 
OH, USA (18 Sep 1978). 

Disinfection of wastewater effluents by either chlorination or 
ozonation destroys many nonvolatile organic constituents and pro- 
duces other nonvolatile compounds. Disinfection of wastewater ef- 
fluents by uv-light irradiation has relatively little effect on nonvola- 
tile chromatographic constituents. Methods were developed for pre- 
paring effluent concentrates and nonvolatile chromatographic con- 
stituents for testing for mutagenic activity. The next phase of this 
research program will emphasize characterization and identification 
of compounds having mutagenic activity. 


24123 (COO—2086-89) Radiolysis studies on reactive interme- 
diates. Technical progress report, November 1, 1977—November 1, 
1978. Kevan, L. (Wayne State Univ., Detroit, MI (USA). Dept. of 
Chemistry). Nov 1978. Contract EY-76-S-02-2086. 23p. Dep. NTIS, 
PC A02/MF AO1. 

ae the past year a more quantitative characterization was 
developed of the localization and solvation processes of excess 
electrons and in particular the presolvated state of excess electrons 
produced by high energy chemistry. In addition, it was demonstrat- 
ed how radical environments may be studied by the tunnelling mode 
mechanism of electron spin-lattice relaxation and atom solvation and 
radical orientation on surfaces were studied by electron spin-echo 
modulation techniques. 


24124 (INIS-mf—4220) Radiation for pollution control. Grona- 
man, A.F. (ed.). (Association Euratom-ITAL, Wageningen Cage 
lands)). 1977. 171p. (CONF-77085i1—). NTIS (US Sales Only), PC 
A09/MF AOl1. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 

Individual papers were processed for inclusion in the energy 
data base. (LK) 


24125 Radiation curable coatings containing hydroxy functional 
polyethers and polyesters of monoethylenic acids or hydroxy esters 
thereof. Kaufman, M.L. (to Mobil Oil Corp.). US Patent 4,126,527. 
21 Nov 1978. Filed date 2 Dec 1977. 10p. 

Relatively water insoluble hydroxy functional monoethylenic 
polyethers or polyesters of monoethylenic carboxylic acids or hy- 
droxy alkyl esters thereof are formed by adducting the monoethy- 
lenic acid or its hydroxy ester with an anhydride selected from 
monoepoxides, lactones, or mixtures thereof in the presence of a 
Lewis acid catalyst, such as BF; etherate, at a temperature below 
that at which the unsaturation is consumed, typically about 30 to 
70°C. These adducts are of low volatility and of low toxicity and 
can be radiation cured in admixture with polyacrylates to form 
coatings having improved resistance to elevated temperature expo- 
sure. 


24126 Radiation cured coatings for fiber optics. Ketley, A.D.; 
Morgan, C.R. (to W. R. Grace and Co.). US Patent 4,125,644. 14 
Nov 1978. Filed date 11 May 1977. 14p. 
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A continuous protective coating is formed on a fiber optic by 
coating the fiber optic in a bath of a liquid radiation curable 
composition at a temperature up to 90°C and exposing the coated 
conductor to ultraviolet or high energy ionizing radiation to cure the 
coating. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 25136 


HOT-ATOM CHEMISTRY 


24127 (ORO—3898-39) Hot atom reactions involving multivalent 
and univalent species. Progress report, February 1978—January 1979. 
Tang, Y.N. (Texas A and M Univ., College Station (USA). Research 
Foundation). 1978. Contract EY-76-S-05-3898. 19p. Dep. NTIS, PC 
A02/MF AO1. 

During this period major progresses have been achieved for 
the studies of both univalent and multivalent hot atom reactions. 
Recoil tritium reactions with aromatic hydrocarbons have been 
initiated. The recoil *4Si reactions with 1,3-butadiene were studied. 
The reactions of *'SiF. and *‘SiH2 with trans-2-trans-4-hexadiene, 
its cis-trans-isomer and its cis-cis-isomer have also been studied. Four 
series of studies on the reactions of recoil ‘'C atom reactions with 
butadiene have been performed. Another series of recoil ™C studies 
involves the degradation of ‘C-labelled allene formed in the C,.H, 
system. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 21678, 24185 


24128 (DP- peg Cue of neptunium(IV) triscyclo- 
pentadienyl compounds from Moessbauer spectra. 

Stone, J.A. (Du Pont de Teele (E.1.) 

Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
(CONF-781140—2). Dep. NTIS, PC A02/MF AO. 

From Southeastern meeting of the American Chemical Soci- 
ety; Savannah, GA, USA (8 Nov 1978). 

Isomer shifts measured from the **7Np Moessbauer spectra of 
NpCpsOR (R = alkyl) NpCpsR and NpCpAr (Ar = aryl) are used 
as a measure of the covalency in Np(IV) ligand bonding. The isomer 
shifts in NpCps/sup n/Bu and NpCpsCsH,C2Hs show a strong o 
character to the Np—/sup -n/Bu and Np—CsH,C;Hs bonds. The o 
character of Np—OR bonding is definite, but less pronounced. The 
comparatively low covalency in the bonding of NpCpa i is ascribed to 
longer Np—C bonds in NpCp, than in NpCps* compounds. The 
237Np isomer shift in Np(MeCp)Cls.2THF indicates that the MeCp 
ligand is o-bonded in this compound. 


24129 (ICP—1172) ICPP decontamination manual. Johnson, 
J.E.; Westra, A.G. (Allied Chemical Soy” berg Falls, ID (USA). 
Idaho Chemical Pro tions ice). Jan 1979. Contract 
EY-76-C-07-1540. 11 S, PC A06/MF A01. 

This manual is a compilation of information aS to 
decontamination of all major processing systems at the I 
cal Processing Plant (ICPP). Topics covered include clamabinies 
and decontamination mec! corrosion, effectiveness monitor- 
ing, waste management, and specific decontamination treatment rec- 
ommendations for ICPP systems. 


24130 (ORNL/TM—6552) Reduction of plutonium(VI) to 
plutonium(IV) in nitric acid by nitric oxide or nitrogen dioxide gases. 
Bennett, M.R.; Kelmers, A.D. (Oak Ridge National Lab., @IN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 20p. AT. 

The reduction of plutonium(VI) to plutonium(IV) by NO or 
NO, gas was studied in 3 M HNOs at 26 to 80°C. plete 
reduction to plutonium(IV) was achieved with either gas; however, 
the reactions were highly temperature dependent. Little reduction 
occurred at 26 or 40°C over a 2-hr reaction period. At 60°C, NO 
was an efficient reductant while NO. only slowly reduced the 
plutonium. The reaction rate with NO increased at 70 or 80°C. 
Tests in which the solution was presaturated with nitrous acid gave 
similar results; i.e., little reduction at 40°C and rapid reduction at 
60°C. Thus, the eps step at 26 or 40°C was not the rate of 
formation of nitrous acid, which is assumed to be the active reducing 
species. 


24131 (RFP—2782) High-temperature enthalpies of plutonium 
monocarbide and plutonium sesquicarbide. Oetting, F.L. (Atomics 
International Div., Golden, CO (USA). Rocky Flats Plant). 1979. 
Contract EY-76-C-04-3533. 22p. (IAEA-SM—236/51; CONF- 
790111—1). Dep. NTIS, PC A02/MF AO1. 
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From International symposium on thermodynamics of nuclear 
materials; Julich, F.R. Germany (29 Jan 1979). 

The high-temperature enthalpies of plutonium monocarbide 
and plutonium sesquicarbide have been determined with a copper- 
block calorimeter of the isoperibol type. The experimental enthalpy 
data, which was measured relative to 298 K, covered the tempera- 
ture range from 400 to 1500 K. The calculation of the temperature 
rise of the calorimeter takes into account the added heat evolution 
from the radioactive decay of the plutonium samples. These enth- 
alpy results, combined with the heat capacity and entropy of the 
respective carbide at 298 K available from the literature, has made it 
possible to generate tables of thermodynamic functions for the 
plutonium carbides. The behavior of the heat capacity of both of the 
plutonium carbides, i.e., a relatively steep increase in the heat 
capacity as the temperature increases, may be attributed to a pre- 
melting effect with the formation of vacancies within the crystal 
lattice although a theoretical treatment of this phenomenon is not 
given. 


24132 (RFP—2803) Chemistry research and development. Prog- 
ress report, July 1977—April 1978. Miner, F.J. (Atomics Internation- 
al Div., Golden, CO (USA). Rocky Flats Plant). 8 Nov 1978. 
Contract EY-76-C-04-3533. 36p. Dep. NTIS, PC A03/MF AOIl. 

The following studies are reported on: calorimetry and ther- 
modynamics of nuclear materials; actinide recovery and purification; 
optimization of the cation exchange process for recovering ameri- 
cium and plutonium from molten salt extraction residues; decontami- 
nation of soil; secondary actinide recovery; evaluation of tributyl 
phosphate-impregnated sorbent for plutonium-uranium separations; 
comparison of cation exchange recovery of actinides from the 
NaCI—KCI—MgCl, and CaCh—KCI—MgChk systems; combined 
anion exchange-bidentate organophosphorous extraction process for 
molten salt extraction residues; recovery of actinides from combusti- 
ble wastes; actinide recovery and recycle preparation for waste 
streams; processing Leco crucible residues containing a tin accelera- 
tor; dissolution of refractory residues in hydrochloric acid; metal 
distillation; induction-heated, tilt-pour furnace; plutonium from back- 
log salts; and plutonium peroxide precipitation process. (LK) 


24133 (UCID—17969) Gas phase reaction of UF; with SiH,. 
Pearson, R.K. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 10p. Dep. 
NTIS, PC A02/MF AO1. 

The gas phase thermal reaction of UFe with SiH, begins at ~ 
135°C producing fluorosilanes, predominantly SiHsF, as volatile 
products along with some nonvolatile black solids. Both unreacted 
SiH, and UF. were present with SiH3F after 25 min at 145°C. 


24134 Specific sequestering agents for the actinides. 2. A ligand 
field effect in the crystal and molecular structures of 
tetrakis(catecholato)uranate(IV) and -thorate(IV). Sofen, S.R.; Abu- 
Dari, K.; Freyberg, D.P.; Raymond, K.N. (Univ. of California, 
Berkeley). J. Am. Chem. Soc.; 100: No. 25, 7882-7887(6 Dec 1978). 

The structures of the title compounds, Nas[M(CsH,O2),] 
21H20,M = Th, U, have been determined by single-crystal x-ray 
diffraction methods using counter data. These isostructural 
tetrakis(catecholato) complexes are structural archetypes for acti- 
nide-specific macrocyclic sequestering agents. The complexes have 
D/sub 2d/ molecular symmetry. The M—O bond lengths are 
2.417(3) and 2.421(3) A for Th and 2.362(3) and 2.389(4) A for U. 
The ring O—M—O bond angles are 66.8(1)° for Th and 67.7(1)° for 
U. The difference in M—O bond lengths for the uranium complex 
[0.027(5) A] vs. a difference of 0.004(4) A in the thorium complex is 
attributed to a ligand field effect of the 5f? electronic configuration 
of U(IV) vs. 5f° for Th(IV). Green crystals of the uranium complex, 
obtained from basic aqueous solution, conform to the space group I 
anti 4 with a = 14.659(3) and c = 9.984(4) A. For 3660 independent 
data with Fo? > 3 sigma(Fo?) full-matrix least-squares refinement 
with anisotropic thermal parameters for all nonhydrogen atoms 
converged to unweighted and weighted R factors of 3.8 and 4.5%, 
respectively. The colorless thorium compound, also obtained from 
basic aqueous solution, has a = 14.709(4) and c = 9.978(3) A. For 
5038 independent data refinement as above converged to unweight- 
ed and weighted R factors of 4.3 and 5.3%, respectively. 3 figures, 8 
tables. 


24135 (K-Trans—169) Contributions to the chemistry of the 
uranium fluorides and oxyfluorides. II. The preparation and vibration- 
al spectra of a- and B-uranium pentafluorides. Warren, K.S. Translat- 
ed from Z. Anorg. Allg. Chem.; 400: 45-50(1973). 6p. Dep. NTIS, PC 
A02/MF AOI. 

By reaction of a saturated solution of UF, in anhydrous HF 
with HBr B-UF; was prepared in a simple manner. B-UF; was 
changed into y-UF; by heating in the presence of UFs. The ir and 
Raman spectra of the dimorphs are reported and discussed. 
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RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 24218, 24231, 24232 


24136 (UCRL—81566) Production of einsteinium and fermium 
in nuclear explosions, Hoff, R.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 21 Aug 1978. Contract W-7405- 
ENG-48. 31p. (CONF-780134—4). Dep. NTIS, PC A03/MF AOI. 

From Symposium commemorating the 25th anniversary of 
= prey of elements 99 and 100; Berkeley, CA, USA (23 Jan 
1 ; 


Efforts devoted to searches for short-lived nuclides in the 
debris from large thermonuclear — are reviewed along with 
reactor production of Es and Fm. Results of underground tests are 
discussed along with odd-even yield variations, and future directions 
for heavy-element synthesis. (JRD) 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 21316 


24137 (BM-RI—8330) Catalytic properties of natural and rare- 
earth-promoted manganese nodules. Ferrell, E.F.; Nicks, L.J.; Bauer, 
D.J. (Bureau of Mines, Reno, NV (USA). Reno Metallurgy Re- 
search Center). 1979. 10p. Bureau of Mines, Washington, DC. 

The use of manganese sea nodules for catalytic oxidation in 
air of 1% carbon monoxide, 1% propane, and 1% methane was 
studied. Catalysts were prepared from both Pacific Ocean and 
Atlantic Ocean nodules and compared with a platinum catalyst using 
pte fixed-bed, steady-state microreactor with gas chromatographic 

sis. Combustion temperatures with manganese nodules were 50 
to oy °C lower than those with the platinum catalyst. lon-exchange 
addition of rare-earth promoters to the nodule catalyst decreased 
combustion temperatures an additional 5 to 45°C. 


24138 (LBL—6877, pp 173-175) Catalyzed combustion in a 
re layer. Schefer, R.; Robben, F.; Cheng, R.K.; Namer, I. 


In Energy and Environment Division annual report 1977. 

Research is being carried out to improve the understanding of 
high-temperature heterogeneous catalysis of combustion reactions 
and the coupling with the homogeneous reactions and the fluid 
mechanics. oe Raed were made over SiO and SiO: ‘‘noncataly- 
tic” surfaces and with a platinum catalytic surface. 


24139 (SAND—79-8205) Preliminary results from a quasi-classi- 
cal trajectory analysis of the H + O. — OH + O reaction. Miller, 
J.A. (Sandia Labs., Livermore, CA (USA)). Jan 1979. Contract EY- 
76-C-04-0789. 13p. Dep. NTIS, PC A02/MF AO1. 

This report compares the results of a quasi-classical analysis 
with experimental results for the rate coefficient of the H + Or. > 
OH + O reaction in the high temperature (1250 to 2500 K) regime. 
The trajectory results are in good agreement with Schott’s experi- 
ments but are not consistent with the Leeds recommendation in this 
temperature range. It is deduced that vibrational nonequilibrium 
effects are not likely to be responsible for the non-Arrhenius tem- 
perature dependence of this reaction. 


24140 Methods of and means for accurately measuring the calo- 
rific value of combustible gases. Clingman, W.H. Jr. (to Precision 
Machine Products, Inc.). US Patent 4,125,123. 14 Nov 1978. Filed 
date 12 Aug 1977. 8p. 

In the method, a mixture of combustible gas and combustion- 
supporting gas is burned in a pair of flames, the temperatures of the 
burned gases in both flames being monitored and the volume ratios 
of the combustion-supporting gas to the combustible gas fed to both 
burners being adjusted so as to maintain the average of said tempera- 
tures at substantially maximum. The volume ratio of said gases 
which produces said maximum average temperatures varies substan- 
tially directly with the calorific value of said combustible gas. The 
aforesaid calorific value is proportional to said volume ratio of said 
gases which maximizes said average temperatures. The flow rates of 
said gases are measured by a single flow sensing system, preferably, 
of the turbine flowmeter typs, or the volumetric flow rate of said 
combustion-supporting gas maintained at a constant value while the 
volumetric flow rate of said combustible gas is being measured. The 
calorific value measuring method is unaffected by ambient tempera- 
ture and other varying environmental factors. 


24141 Method of and means for accurately measuring the calorif- 
ic value of combustible gases. Clingman, W.H. Jr. (to Precision 
Machine Products, Inc.). US Patent 4,125,018. 14 Nov 1978. Filed 
date 27 Apr 1977. 14p. 

A mixture of combustible gas and combustion-supporting gas 
is burned in a pair of flames, the temperatures of the burned gases in 
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both flames being monitored and the volume ratios of the combus- 
tion-supporting gas to the combustible gas fed to both burners being 
adjusted so as to maintain the average of said temperatures at 
substantially maximum. The volume ratio of said gases which pro- 
duces said maximum average temperatures varies substantially di- 
rectly with the calorific value of said combustible gas. The aforesaid 
calorific value is proportional to said volume ratio of said gases 
which maximizes said average temperatures. The flow rates of said 
gases are measured by a single flow sensing system, preferably, of 
the turbine flowmeter types, or the volumetric flow rate of said 
combustion-supporting gas is maintained at a constant value while 
the volumetric flow rate of said combustible gas is being measured. 
The method and means are unaffected by ambient temperature and 
other varying environmental factors. In one embodiment, automatic 
calibration of the device is obtained by alternately feeding a standard 
gas and the unknown gas to the burners. 


24142 Interferometric synchronic photography for studying tur- 
bulent processes in tank flames. Broetz, W.; Schoenbucher, A.; 
Lucas, R. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Tech- 
nische Chemie 1). Ber. Bunsenges. Phys. Chem.; 82: No. 2, 189- 
192(Feb 1978). (In German). 

The partly turbulent flame-field of an n-hexane tank flame, as 
well as its interaction with the atmospheric air, is made continuously 
visible by means of holographic real-time interferometry. The syn- 
chronous photographs obtained, which show the flame, as well as 
the corresponding interferogram simultaneously, will be presented 
and discussed qualitatively. - In the lower part of the flame between 
the tank-rim and a flame-height of 80 mm, one can observe a thick 
and laminar thermal boundary layer surrounding the flame. This 
boundary layer has, perpendicular to the flame axis and parallel to 
the visible flame outline, steep density and temperature gradients. 
Within the tank-flame the gradient is not very steep, except in a 
second parabolic boundary layer between the hot flame and the 
surface of the boiling my At the tank-rim, where the surrounding 
air flows to the flame front, one can observe small balls of turbu- 
lence, which, as can be seen in the high-speed-film, remain stationary 
in space. - In the central part of the flame between 80 mm and 160 
mm flame-height, the thermal boundary layer has a macrostructure 
consisting of large indentations and a microstructure, which could 
consist of superimposed turbulence-balls. The thermal boundary 
layer is here partly turbulent within the flame, the density gradients 
are approximately the same as in the boundary layer. 
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24143 (BDX—613-2083) surface cleanliness measurements, con- 
taminant characterization and control. Jackson, L.C. (Bendix Corp., 
Kansas City, MO (USA)). 1978. Contract EY-76-C-04-0613. 20p. 
(CONF-7810104—1). Dep. NTIS, PC A02/MF AO1. 

From Substrate selection and conditioning seminar; Chicago, 
IL, USA (3 Oct 1978). 

A study of substrate surface cleanliness has involved the 
detection and characterization of contaminants, along with an inves- 
tigation of contaminant removal techniques using solvents. Evapora- 
tive rate analyses and solubility parameter principles, relatively new 
technologies, are used to define the compatibility between contami- 
nants and solvents. Solvents can be selected with greater accuracy 
when they are classed according to their hydrogen bonding poten- 
tial. A four-quadrant chart analysis has been developed for charac- 
terizing surfaces. Quantitative measurements of surface cleanliness 
can be made. 


24144 (SAND—78-1988) Design definition model project for 
employee orientation. Ruth, D.G.; Yuhas, R.J. (Sandia Labs., Albu- 
querque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 88p. 
Dep. NTIS, PC A05/MF AO1. 

The parameters, objectives, and daily lesson plans for a 
Design Definition Model Project are presented. In a concentrated 
format, the Model Project introduces an employee to the rudiments 
of Sandia's design definition systems. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 21879, 21881, 23326, 23848, 24309 


24145 (BDX—613-1979(Rev.)) Mold heating and cooling sys- 
tems. Final report. Floersch, R.H. (Bendix Corp., Kansas City, MO 
(USA)). Dec 1978. Contract EY-76-C-04-0613. 18p. Dep. NTIS, PC 
A02/MF AO1. 
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A system has been developed to provide temperature control 
for the mold heating and cooling equipment by using the metal 
temperature as the primary process variable. A metal temperature 
feedback control scheme was developed which reduces the time 
required to put a new mold on a specified mold temperature trajec- 
tory. The system was successfully achieved with the derivation and 
initial checkout of a new control algorithm, which uses empirically 
determined mold response dynamics for the calculation of its con- 
stants. The principal milestones leading to this accomplishment are 
discussed. The system is applicable to molds for making plastic parts. 


24146 (BDX—613-2031(Rev.)) Improved process for welding 
studs. Miller, G.P. (Bendix oy Kansas City, MO (USA)). Dec 
1978. Contract EY-76-C-04-0613. 12p. Dep. NTIS, PC A02/MF 
AOl. 

A 4-40 UMC-2A, 321 stainless steel welded stud (4.77 +- 0.38 
mm or 0.188 +- 0.015 in.) could not be adapted to production 
because of its short length. A longer stud with a necked area was 
developed for the production process. After percussive arc welding 
the stud, the material above the necked ared was removed by 
applying torque leaving a welded stud which meets the original 
design requirements. The age applied to remove excess material 
provides quality acceptance of the welded part. 


24147 (K/CSD/INF—78/31) NC gaging software. Easterday, 
R.J. (Union Carbide Corp., Oak Ridge, TN (USA). Computer Sci- 
ences Div.). 1978. Contract W-7405-ENG-26. 8p. (CONF-781099— 
2). Dep. NTIS, PC A02/MF A0O1. 

From IMOG subgroup on gaging; St Petersburg, FL, USA 
(31 Oct 1978). 

Portions of document are illegible. 

Numerical control (NC) software must address certain prob- 
lems not usually experienced with NC machining software. The 
CNC software to control the machine and the APT software to 
generate the control tape are examined with the aid of slides. (TFD) 


24148 (K/CSD/TM—7) Computation and measurement of flow 
rate and load capacities for graphite-fed externally gas 
bearings. Interim report. Park, J.E.; Giles, G.E. Jr.; Rasnick, W.H.; 
Steger, P.J. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). Se 
1978. Contract W-7405-ENG-26. 122p. Dep. NTIS, PC A06/M. 
AOl. 

High-precision, gas-lubricated bearings for machine tools 
have been developed. In a few instances, undesirable instabilities 
develop in the bearings. To study these instabilities, a model for the 
transient behavior of the lubricating gas in a hydrostatic gas bearing 
with porous distribution matrix has been described and solved. The 
anda based on Darcy's law in the matrix and Reynolds’ lubrica- 
tion theory in the film. A surface roughness model is developed for 
the matrix-film interface. The equations are discretized and solved 
using a three-dimensional alternating-direction implicit algorithm. 
Steady-state measurements of load, lubricant flow and bearing distri- 
bution are compared to values predicted by the model. In an attempt 
to explain discrepancies between data and theory, the model is 
extended to include effects of edge leakage and nonuniformities in 
the distribution matrix. Lubrication theory is also extended to in- 
clude the largest neglected terms. A lack of uniformity in the stock 
matrix material (graphite) is identified as the most likely cause of the 
discrepancy. Since variations in graphite permeability are random, 
they cannot be easily incorporated into a design procedure or 
stability analysis. Thus, further development of an expensive distrib- 
uted-parameter model to study instabilities cannot be justified. Ex- 
amination of an approximate lumped-parameter model is recom- 
mended. 


24149 (LA-UR—78-3251) Progress on diamond turning at 
LASL, Rhorer, R.L. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 4p. (CONF-7810128—1). Dep. NTIS, 
PC A02/MF AO1. 

From Interagency mechanical operating group machine tool 
subgroup meeting; Golden, CO, USA (24 Oct 1978). 

Portions of document are illegible. 

A brief summary of the installation and operation of a No. 3 
Moore measuring machine which has been modified to a three axis 
(x, y, and rotary table) lathe is presented. (TFD) 


24150 (LA-UR—78-3252) Vibration isolation measurements on a 
precision machine tool. Rhorer, R.L. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 10p. (CONF- 
7810128—2). Dep. NTIS, PC A02/MF AO1. 

From remy es mechanical operating group machine tool 
subgroup meeting; Golden, CO, USA (24 Oct 1978). 

Experiments performed to determine the effectiveness of an 
air isolation system for isolating a precision turning machine from 
floor vibrations are described. An accelerometer and spectrum ana- 
lyzer were used for evaluating the performance of the machine and 
co system. The isolation system was found to be effective. 
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24151 (SAND—78-1915) Radiation-induced impulse loading on a 
spherical shell. Forrestal, M.J.; Sagartz, M.J. (Sandia Labs., Albu- 
querque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 1p. 
Dep. NTIS, PC A02/MF AOI. 

Formulas for the membrane response of a thin elastic spheri- 
cal shell to a radiation-induced impulse load are derived and some 
numerical results are presented. 


24152 (SAND—78-2393) Explosive technique for axisymmetric 
expansion of cylinders at high strain rates. Butler, R.I.; Duggin, B.W.; 
Forrestal, M.J. (Sandia Labs., Albuquerque, NM (USA)). Jan 1979. 
Contract EY-76-C-04-0789. 17p. Dep. NTIS, PC A02/MF AOl. 

Dry PETN high explosive which had been vibrated into an 
annular cavity and surface-initiated with a mesh pattern of etched 
copper bridgewires was used to expand Type 304 stainless steel 
cylinders through fracture at initial strain rates of ~ 2700 s~*. This 
technique produced a uniform detonation that was simultaneous to 
within 100 ns over the loaded surface. 


24153 (TAC-HP—78-004) Heat pipe technology. A bibliography 
with abstracts. Quarterly update, October—December 1978. Munje, 
S.; Feldman, K.T. (eds.). (New Mexico Univ., Albuquerque (USA). 
Technology Application Center). Jan 1979. 39p. Univ. of New 
Mexico, Tech. Application Center, Albuquerque, NM. 

This bibliography presents 18 pages of citations and abstracts 
of publications on heat pipe uses, design, fabrication, performance, 
and testing. Author and permuted title indexes are provided. Heat 
pipe related patents are listed and indexed separately by author, title, 
and patent number. (LCL) 


24154 (UCID—17948) Precision machining commercialization. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.; 
Oak Ridge Y-12 Plant, TN (USA)). 1978. Contract W-7405-ENG- 
48:W-7405-ENG-26. 210p. Dep. NTIS, PC A10/MF AOl1. 

To accelerate precision machining development so as to real- 
ize more of the potential savings within the next few years of known 
Department of Defense (DOD) part procurement, the Air Force 
Materials Laboratory (AFML) is sponsoring the Precision Machin- 
ing Commercialization Project (PMC). PMC is part of the Tri- 
Service Precision Machine Tool Program of the DOD Manufactur- 
ing Technology Five-Year Plan. The technical resources supporting 
PMC are provided under sponsorship of the Department ot ear 
(DOE). The goal of PMC is to minimize precision machining 
development time and cost risk for interested vendors. PMC will do 
this by making available the high precision machining technology as 
developed in two DOE contractor facilities, the Lawrence Liver- 
more Laboratory of the University of California and the Union 
Carbide Corporation, Nuclear Division, Y-12 Plant, at Oak Ridge, 


Tennessee 


24155 (UCID—17961) — Flow-temperature-humidity control 
system operating manual. Nelson, G.O.; Taylor, R.D. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Nov 1978. 
Contract W-7405-ENG-38. 4lp. Dep. NTIS, PC A03/MF AOl. 

A manual containing operating, maintenance, and trouble- 
shooting procedures for the flow-temperature-humidity control 
system used at the Lawrence Livermore Laboratory to prepare test 
atmospheres for industrial hygiene and air pollution studies is pre- 
sented. The system consists of two basic components: a commercial- 
ly available temperature/humidity indicator unit and a specially built 
flow-temperature-humidity control module. Procedures are given 
for using the control system with a vapor generation system or with 
a trace-gas flowmeter to add vapor or a trace gas to the airstream 
after it leaves the control module. 


24156 (UCID— 18000) Dual flow—temperature—humidity con- 
trol system operating manual. Nelson, G.O.; Taylor, R.D. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Dec 1978. 
Contract W-7405-ENG-48. 30p. Dep. NTIS, PC A03/MF AOl. 

The manual contains operating, maintenance, and trouble- 
shooting procedures for a dual flow—temperature—humidity con- 
trol system used at the Lawrence Livermore Laboratory to prepare 
test atmospheres for industrial hygiene and air pollution studies. The 
system consists of two basic components: a commercially available 
temperature/humidity indicator unit and a specially built dual 
flow—temperature—humidity control module that provides two air 
sources controlled at the same conditions of flow, temperature, and 
relative humidity 


24157 (UCRI.—52615) Design of an information system for the 
Security Department of Lawrence Livermore Laboratory. Reid, W.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Dee 1978. Contract W-7405-ENG-48. 274p. Dep. NTIS, PC A08/ 
MF AOI. 

Thesis. 

The main objective of this project is to show the development 
and design of an information system to meet the needs and require- 
ments of the Security Department of Lawrence Livermore Labora- 
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tory (LLL). The information system is designed to use data collected 
by the CAIN Access Control System and to provide Security with 
reliable and useful reports. These reports are designed to increase the 
efficiency of the Security Department in performing its functions as 
well as to automate several manual procedures. The project design is 
created to be implemented using computer facilities available at LLL 
and adhering to standards of the Data Processing Services Depart- 
ment. 


24158 (UCRL—81557) LLL 40 mm gun: compressed helium 
breech performance. Honodel, C.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Aug 1978. Contract W-7405- 
ENG-48. 12p. (CONF-780879—1). Dep. NTIS, PC A02/MF AOI1. 

From 29. meeting of the Aeroballistic Range Association; 
Kyoto, Japan (28 Aug 1978). 

The LLL 40 mm gun system, developed for 1-dimensional 
impact studies of toxic materials has now been test-fired using two 
propelling techniques. The g-npowder breech described in an earlier 
report is now capable of propelling our 158 gram projectile up to 2 
Km/sec, satisfying the high velocity requirements. The low velocity 
impacts below 0.5 Km/sec are produced by applying a blast of 
compressed helium to the base of the projectile. The design and 
testing of the compressed gas breech are described. 


24159 (UCRL—81649) Miulti-dimensional interior ballastics 
computations on wear and erosion mechanisms in gun barrels. Buck- 
ingham, A.C.; Kang, S.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1978. Contract W-7405-ENG-48. 
23p. (CONF-790302—1). Dep. NTIS, PC A02/MF AO1. 

From 1979 JANNAF propulsion meeting; Anaheim, CA, 
USA (6 Mar 1979). 

Numerical simulations and theoretical analyses have been 
applied to identify and assess the dominant mechanisms leading to 
gun barrel wall erosion. The turbulent erosive flow fields, character- 
izing the interior environments, are currently simulated with two 
dimensional, time dependent numerical approximations to the un- 
steady Navier—Stokes equations, augmented by turbulence models 
at the turbulence kinetic energy and dissipation rate closure level. 
The wall erosion region description includes chemically reactive 
polyphase turbulent boundary layer, gas-surface thermal-mechanical- 
chemical interactions, surface layer composition changes and subsur- 
face solid response modeling. Some current results are discussed 
including: sensitivity of erosion to turbulence levels, gas borne 
particulates and their distributions, surface microscopic transport 
and chemical kinetics processes, and macroscopic solid coating 
thermal-mechanical response. 


24160 (Y—2162) Improved optics for automatic stored-seam 
tracking on an electron-beam welder. Kitzke, K.A. (Oak Ridge Y-12 
Plant, TN (USA)). 24 Nov 1978. Contract W-7405-ENG-26. 19p. 
Dep. NTIS, PC A02/MF AO1. 

A commercial 7.5-kW electron-beam welder has been optical- 
ly upgraded. The viewing system has been replaced by high-resolu- 
tion optics (36 line pairs per millimeter (361/mm) with video option. 
A high-intensity arc lamp provides illumination of the weld region. 
The upgraded optical system provides the capability for making 
accurate and repeatable welds with computer-automated seam track- 
ing. 


24161 (LA-tr—79-2) Equipment for deterining the size and 
counting particles contained in a suspension. Hoppe, G. 1979. Transla- 
tion of German Patent 1,673,279. 12p. Dep. NTIS, PC A02/MF 
AOl. 

The invention discloses equipment for determining the size of 
and counting particles contained in a suspension, e.g., blood corpus- 
cles, with a measurement orifice through which the suspension can 
flow, that has two electrodes that are made of an electrically 
conducting material and are mounted in the wall, connected sepa- 
rately to an electrical circuit and are in contact with the suspension 
flowing through, characterized by the fact that the measurement 
orifice is formed by two insulating bodies, each with a hole, and 
joined together in such a way that the two electrodes are arranged 
between them in the form of thin layers that extend as far as the 
measurement orifice but do not project into it. 


24162 Heat exchange installation for heating and cooling a liquid 
heat carrier medium. Hucke, H. US Patent 4,129,178. 12 Dec 1978. 
Priority date 23 Jul 1975, German, Federal Republic of (F.R. Ger- 
many). 8p. 

A heat transfer arrangement is disclosed which is operable 
selectively for heating, cooling and tempering in which a heating 
and cooling system, and a pump are applied under predetermined 
flow conditions, whereby directed and substantially constant speed 
prevails over the entire cross-section of the flow path. The heating 
system with the pump and also the cooling system are located in a 
common tank which serves simultaneously as a collector tank for the 
heat carrier medium and an expansion tank of the arrangement. The 
heating system has several straight tube sections, running parallel to 
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one another for an extended length, to transport the heat carrier 
medium. The heating system is provided with electrical heating 
elements in the form of rods which are inserted in the parallel 
straight tube sections, and leave a free flowthrough cross-section. 
The cooling system, on the other hand, is provided with tubular 
cooling jackets which surround the parallel straight tube sections, 
leaving a free flow-through cross-section to conduct the cooling 
medium. 


24163 Development and testing of neutron dosimetry techniques 
for accelerator-based irradiation facilities. Greenwood, L.R.; Hein- 
rich, R.R.; Kennerley, R.J.; Medrzychowski, R. (Argonne National 
Lab., IL). Nucl. Technol.; 41: No. 1, 109-128(Nov 1978). 

Integral tests have been made for 27 nuclear activation cross 
sections required for neutron dosimetry at accelerator-based irradia- 
tion facilities. Thirteen materials were irradiated in a well-defined 
geometry using neutrons produced by stopping 14- to 16-MeV 
deuterons in a thick beryllium target. The neutron spectrum was 
measured by time-of-flight spectrometry. Comparison of the activa- 
tion integrals with the differential neutron spectrum provided an 
assessment of the nuclear data. A small fission chamber was used to 
monitor the irradiation, map flux gradients, and study attenuation 
and scattering effects. Comparison of the fission rates to fission 
product activations in the foil materials was also used to measure 
cumulative fission yields for *°°U and *°*U. 


24164 Heat pipe. Fries, P. (to Siemens Aktiengesellschaft). US 
Patent 4,108,239. 22 Aug 1978. Priority date 10 Apr 1975, German, 
Federal Republic of (F.R. Germany). 4p. 

A heat pipe is disclosed which carries an evaporable working 
fluid and which includes a wick. More particularly, in accordance 
with the invention the wick comprises a first layer having a small- 
pore structure and disposed adjacent the vapor space within the pipe 
and a second layer having a large-pore structure and disposed 
adjacent the first layer. 


24165 Local method for digitally restoring motion-blurred 
images. Hyman, J.M.; Sanderson, J.G. (Los Alamos Scientific Lab., 
NM). JEEE Trans. Acoust., Speech, Signal Process.; ASSP-26: No. 3, 
256-263(Jun 1978). 

A method is developed to restore photographs blurred by 
image motion using a nearest neighbor digital reconstruction 
method. The algorithm is simple to implement and is useful in 
restoring large images very rapidly. No knowledge of the statistics 
of the noise is assumed and noise amplification in most cases is 
minimal. 


24166 Power supply equipment for induction heating plant. 
Matthes, H.G.; Mauler, E. (AEG-Elotherm, Remscheid-Hasten, 
Ger). Elektrowaerme Int., Ed. B; 36: No. B-2, B85-B88(Apr 1978). (In 
German). 

Induction heating is used in a wide variety of applications for 
heating and heat treatment as it permits heat to be supplied to the 
stock without any direct contact. Depending on the kind of heating 
desired, the electromagnetic ac field must meet specific requirements 
in terms of frequency, shape and intensity. The article describes in 
what cases mains, medium and high frequency is suitable and deals 
with equipment designed to generate such frequencies. 


24167 Induction heating of rotating bodies. Horoszko, E. (Acad 
of Min and Metall, Krakow, Pol). Elektrowaerme Int., Ed. B; 36: No. 
B-2, B89-B93(Apr 1978). 

A simplified method of calculating the most important quanti- 
ty of induction heating of rotating bodies, or of a sphere, i.e. its 
heating power, is presented. It has been derived on the basis of the 
mathematical formulae of the heating power of a cylinder, which is 
determined on the basis of the field theory. Though by this method 
only approximated results are obtained they are sufficiently accurate 
for practical purposes. This is proved by experimental measurements 
that have been carried out. 


24168 Heat release of resistance heater coils in a reference 
system. Chojnacki, Z.; Hauser, J. (Tech Hochsch Posen, Pol). 
Elektrowaerme Int., Ed. B; 36: No. B-2, B94-B99(Apr 1978). (In 
German). 

In the design of heater coils only such corrective factors have 
been used so far which make allowance for the heat release differ- 
ence between the heating element in a real system and a straight 
heating wire in a reference system. In most resistance furnaces, 
however, heating coils rather than straight wires are used and the 
heat release of these coils depends on their dimensions and geome- 
try. The article deals with problems encountered in determining 
empirically and analytically the electrothermal characteristics of 
heating coils of different dimensions and different emission coeffi- 
cients. 14 refs. 


24169 Heat pipe performance characteristics with floating source 
temperature. Srivastava, R.M. (Birla Inst. of Tech., Ranchi, India); 


ENGINEERING 2503 


Sharma, B.N. J. Inst. Eng. (India), Mech. Eng. Div.; 58: 226-228(Mar 
1978). 


The operating characteristics of a heat pipe with long adiaba- 
tic part are presented. Cotton wick has been used as a matrix with 
water as the working fluid. The temperature of the heat source was 
varied while the temperature of the sink was held constant. 


24170 On computational evaluation of dust centrifugal separator 
working. Panoiu, N.; Craciuneanu, G.; Pavnotescu, O. (Polytech Inst 
Bucharest, Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 23: 
No. 1, 165-174(1978). 

The operation of a dust cyclone is theoretically explained. 
Some mathematical models are presented; theoretical results are 
compared to experimental results. 


24171 Machining of ceramics for bearing applications. Dalal, 
H.M. (SKF Industries, Inc., King of Prussia, PA). pp 407-422 of 
Ceramics for high performance applications. II. Burke, J.J.; Lenoe, 
E.N.; Katz, R.N. (eds.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

The investigation revealed that severe degradation in fatigue 
life can be caused due to surface flaws generated during abrasive 
machining of silicon nitride. It also shows that, under conditions 
chosen, diamond is preferable to silicon carbide for abrasive machin- 
ing of silicon nitride in terms of material removal rate and surface 
roughness. 


24172 Laser-beam optimization for momentum transfer by laser- 
supported detonation waves. Ferriter, N. (Strategic Systems Project 
Office, Washington, DC); Maiden, D.E.; Winslow, A.M.; Fleck, J.A. 
Jr. AIAA (Am. Inst. Aeronaut. Astronaut.) J.; 15: No. 11, 1597- 
1603(Nov 1977). 

Momentum transfer from a laser-supported detonation wave 
to a solid target has been studied by means of a time-dependent, two- 
dimensional, two-temperature Lagrangian hydrodynamics code. Its 
dependence on laser pulse length has been calculated and pulse 
length conditions obtained for optimizing impulse transfer to a target 
of finite area embedded in a larger plane surface, taking into account 
the laser coupling efficiency. Computer solutions are compared with 
existing analytical models for laser-induced surface pressures and 
impulse, and a summary is given of the pulse time regime of 
applicability of blast-wave models proposed by previous investiga- 
tors. Scaling laws are given for optimized pulses that predict the 
laser parameters required to deliver a given impulse to a target of 
given area in an atmosphere of given density. 


24173 Heat pipes. Yen, T.; Ch’eng, P.; Ch’en, H.; Liu, C. Wu-/i: 
6: No. 3, 146-152(Jun 1977). (In Chinese). 

The heat pipe is a high-efficiency heat transfer device devel- 
oped in the 1960's. The unique feature of a heat pipe is that the mass 
transfer is accomplished by means of surface tension and capillary 
action. of the liquid medium. The different structures of heat pipes 
and the selection of working medium for various types of heat pipes 
are explained. The heat pipe equation which determines the required 
capillary pressure head and the similarity rules for describing the 
heat transfer and mass transfer processes in a heat pipe are presented. 
In addition: (1) temperature distribution along the heat pipe; (2) the 
limiting heat flux; (3) direct observation of the mass transfer process; 
(4) the starting operation of heat pipes; (5) the heat transfer and 
hydraulic characteristics of the pipe core; and (6) the empirical 
similarity equation describing heat pipe operation. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 23554, 23571, 23826, 23834, 
25012, 25013, 25014, 25015, 25021 


24174 (N—78-17911) Josephson tunnel junctions on niobium 
films. Wiik, T. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land)). 17 Dec 1976. 33p. (VTT-ENT—17). NTIS PC A03/MF AOI. 

Thesis. 

A method of fabricating stable Josephson tunnel junctions 
with reproducible characteristics is described. The junctions have a 
sandwich structure consisting of a vacuum evaporated niobium film, 
a niobium oxide layer produced by the glow discharge method, and 
a lead film deposited by vacuum evaporation. Difficulties in produc- 
ing thin-film Josephson junctions are discussed. Experimental results 
suggest that the lower critical field of the niobium film is the most 
essential parameter when evaluating the quality of these junctions. 
The dependence of the lower critical field on the film thickness and 
on the Ginzburg-Landau parameter of the film is studied analytical- 
ly. Comparison with the properties of the evaporated films and with 
the previous calculations for bulk specimens shows that the present- 
ed model is applicable for most of the prepared samples. 
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24175 (ORNL/TM—6657) Stability of cable-in-conduit, force- 
cooled conductors: elemen' theory. Dresner, L. (Oak Ridge Na- 
tional Lab., TN (USA)). Jan 1979. Contract W.-7405-ENG.26. 35p. 
Dep. NTIS, PC A03/MF AOI. 

The recovery of cable-in-conduit conductors cooled by super- 
critical helium has been studied. The initial perturbation is a sudden, 
uniform deposition of heat. The problem has been solved, and 
answers have been obtained in the form of simple closed formulas 
under the simplifying assumption of constant thermophysical proper- 
ties. Stability-optimized conductors have been identified and simple 
formulas for their material composition are given. A rule of design of 
cable-in-conduit conductors based on the existence of stability-opti- 
mized conductors is suggested. Some “zero-flow” experiments of 
Miller et al. have been analyzed, and it has been determined that for 
these experiments the effective heat transfer coefficient during the 
period of recovery is approximately 1000 Wm~?K~}. 


24176 (PB—281465) Publications and services of the Cryogenics 
Division, National Bureau of Standards, 1953—1977. Technical note. 
Frizen, D.J.; Mendenhall, J.R. (National Engineering Lab. (NBS), 
Boulder, CO (USA). Thermophysical Properties Div.). Apr 1978. 
105p. (NBS-TN—1005). NTIS PC A06/MF AO1. 

This NBS Technical Note catalogs the publications of the 
Cryogenics Division, along with author and subject indexes, for the 
period 1953 through 1977. It also contains a listing of available 
thermodynamic properties charts, bibliographies, and miscellaneous 
reports of cryogenic interest. A resume of the activities of and 
services provided by the Cryogenics Division is also included. 


24177 (UCRL—80978) Low temperature irradiations of NbsSn 
with 14-MeV neutrons. Scanlan, R.M.; Raymond, E.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 27 Oct 1978. 
Contract W-7405-ENG-48. 6p. (CONF-780952—38). Dep. NTIS, 
MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

High energy neutron irradiations have been performed on 
NbsSn superconductors to assess their behavior in a fusion reactor 
environment. Irradiations were performed at 4.2°K and property 
measurements were made without warming the samples. The critical 
current I/sub c/ increased with irradiation to a level about 50% 
above the unirradiated value at the highest fluences reached in our 
experiments. These results are compared with the results of other 
low temperature irradiations of Nb3Sn. 


24178 Superconductive winding. Carr, W.J. Jr.; Deis, D.W. (to 
Westinghouse Electric Corp.). US Patent 4,126,798. 21 Nov 1978. 
Filed date 31 May 1977. 8p. 

A superconductive field winding is provided for the rotor of 
a dynamoelectric machine. The winding consists of a number of 
multi-turn coils of a superconductive conductor which are wound 
about the periphery of the rotor thereby defining at least one pole 
pair. Selected coils of each pole pair are series-connected in groups 
of two coils or more and all of the series connected coil groups are 
connected in parallel one to another. Resistance elements connected 
in series with the parallel connected coils cause the current density 
of coil conductors disposed in regions of high field intensity to be 
reduced in relation to the current density of conductors lying in 
regions of low field intensity, thereby allowing the use of higher 
source current. A net increase in the useful external magnetic field is 
therefore obtained for a given amount of superconductive material. 


24179 Method for the manufacture of a superconductive Nb;Sn 
layer on a niobium surface for high frequency applications. Martens, 
H. (to Siemens Aktiengesellschaft). US Patent 4,105,512. 8 Aug 
1978. Priority date 27 Feb 1976, German, Federal Republic of (F.R. 
Germany). 12p. 

The niobium surface to be provided with an NbsSn layer is 
first anodically oxidized, the niobium oxide layer produced in this 
manner then exposed to a tin vapor atmosphere in such a way that a 
tin layer is formed on the niobium oxide layer, and finally, the 
niobium surface is heated to a temperature of between 930 and about 
1400°C for forming the NbsSn layer. 


24180 Experimental and theoretical study of the microwave in- 
ductive effect in Josephson tunnel junctions. Liu, T.; Ts’ao, S.; Sang, 
Y.; Wang, H.; Liu, F.; Wan, Y. (Peking Univ., China). Wu Li Hsueh 
Pao; No. 2, 97-104(Mar 1976). (In Chinese). 

Experiments were performed subjecting Josephson supercon- 
ductor tunnel junctions to microwave electric fields. It was observed 
that the height of the step of electric current induced by microwaves 
varied with the microwave voltage approximately as the square of 
the Bessel function. Odd numbered steps were either very small or 
nonexistent. The superposed wave model is suggested as a theoreti- 
cal explanation rather than the standing wave model. 
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PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 23125 


HANDLING EQUIPMENT AND PROCEDURES 


REFER ALSO TO CITATION(S) 21688, 21690, 21691, 21692, 
21715, 21716, 21717, 21718, 21730, 23301, 23305, 24670, 25091, 25093 


24181 (ICP—1170) Remote maintenance development, July 1, 
1977--June 30, 1978. Fletcher, R.D. (ed.). (Department of Energy, 
Idaho Falls, ID (USA). Idaho Operations Office). Oct 1978. Con- 
tract EY-76-C-07-1540. 61p. Dep. NTIS, PC A04/MF AO1. 

The results of the remote handling and remote maintenance 
development at the Remote Maintenance Development Facility 
(RMDF) from July 1, 1977 through June 30, 1978, are presented. 
Specific test arrangements and test results for the RMDF for the 
remote maintenance development of such items as sample cells, 
electrical connectors, and multiple fluid connectors from several 
projects are discussed. 


pt a (LA-tr—78-67) Parametric study of the criticality of natu- 
ral reactors. Naudet, R. (Los Alamos Scientific Lab., NM (USA)). 

1978. Contract W-7405-ENG-36. 17p. (CONF- 771222—16(T: rans); 

IAEA-TC—119/22). Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

Conditions for the criticality of natural reactors are investi- 
gated from a general point of view; a parametric study is presented, 
which expresses the possibility of chain reactions as functions of five 
parameters: the age of the deposit, the ore’s uranium content, the 
volume of high-grade ore, the neutron capture of the vein of ore and 
the amount of water associated with the uranium. It is demonstrated 
that although criticality could theoretically be attained for ages that 
are not in excess of 1000 to 1200 MA, conditions would have to be 
exceptionally favorable for it since the deposits are clearly much 
younger than those at Oklo. The study offers a much better appre- 
ciation of the probability for discovery of other natural fissionable 
reactors. 


24183 (RHO-SA—63) Subcritical limits of boron-poisoned 
235U—H2O solutions. Carter, R.D. (Atomics International Div., 
Richland, WA (USA). Rockwell Hanford Operations). 26 Oct 1978. 
Contract EY-77-C-06-1030. 16p. (CONF-781105—74). Dep. NTIS, 
PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

In the 1950's, a series of critical bare sphere experiments was 
performed using uranyl nitrate solutions poisoned with boron as 
boric acid. Both the *°U and *5°U isotopes were used. These 
experiments and others without poison have been used as the basis 
for performing a series of correlations with various code and cross 
section combinations used at Rockwell Hanford Operations (Rock- 
well). A selected combination was then used to calculate a set of 
curves which provide limiting parameters for boron-poisoned 
235 U—H2O mixtures. These curves may be used to provide limits for 
equipment design of simple geometries or to provide a basis for 
comparison when designing a more complex system. 


24184 Simple relationship of maximum Ak due to compaction of 
unmoderated fissile materials. Marotta, C.R. (Nuclear Regulatory 
Commission, Washington, DC). Nucl. Technol.; 39: No. 3, 323- 
326(Aug 1978). 

A simple formulation was developed that permits a quick and 
accurate estimate of the maximum increase in reactivity that an 
unmoderated fissile system can experience if subjected to high com- 
paction forces. The k/sub eff/ estimates from the proposed model 
are compared with Monte Carlo and transport theory values and 
indicate that for low-density fissile systems and realistic compres- 
sions, there is excellent agreement. Good agreement is achieved for 
denser systems up to ~ 20% compression. Some practical areas of 
application and extension of the model are indicated in which large 
uniform external pressures may exist. 


24185 Survey of experimental criticality data concerned with 
soluble neutron absorbers. Johnson, E.B. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 30: 256-257(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24186 Subcritical limits of boron—poisoned ***U—H2O solu- 
tions. Carter, R.D. (Atomics International, Richland, WA). Trans. 
Am. Nucl. Soc.; 30: 257-258(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24187 Subcritical limits for homogeneous gadolini i d 
Pu—H:0 solutions. McNair, G.W.; Oden, D.R.; Lloyd, R.C. Cm. 
telle Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 
259-260(1978). (CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 





24188 Soluble neutron poisons for industrial criticality control: 
are we ready. Kerr, H.T. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 30: 263-264(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24189 Remote systems technology: the birth of an industry. 
Stang, L.G. Jr. (Brookhaven National Lab., Upton, NY). Trans. Am. 
Nucl. Soc.; 30: 749(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24190 LASL gamma processing and research facility completed 
in 1950, Lilienthal, J.R. (Los Alamos Scientific Lab., NM). 7rans. 
Am. Nucl. Soc.; 30: 749-750(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24191 Twenty-five years of remote technology: the beginnings at 
Oak Ridge National Laboratory. Feldman, M.J. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 30: 750(1978). (CONF: 811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24192 Past and future challenges in developing remote systems 
technology. Ferguson, K.R. (Argonne National Lab., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 30: 751(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24193 In-cell facility for performing mechanical-property tests on 
irradiated cladding. Yaggee, F.L.; Haglund, R.C. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 30: 752-753(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24194 Analytical shearing of fuel rods in a hot cell, Parks, J.E.; 
Winsch, I.0.; Stevenson, C.E.; Levitz, M. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 30: 753(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24195 Remote examination and disassembly of biomedical target 
at LASL. Cook, J.H.; Newbury, F.H.; Shaffer, D.S. (Los Alamos 
Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 754(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24196 Postirradiation examination facility of INER. Chu, C.C.; 
Chuang, Y.D. (Institute of Nuclear Energy Research, Lung- -Tan, 
Taiwan). Trans. Am. Nucl. Soc; 30: 754-756(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24197 Eddy-current testing of reactor fuel claddings using encir- 
cling and probe coil systems. Tsukui, K.; Ohkoshi, Y.; Nagai, M.; 
Hirose, Y. (Nippon Nuclear Fuel Development Co., Ltd., Tbaraki, 
— Trans. Am. Nucl. Soc.; 30: 756-757(1978). (CONF-7811109— 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24198 MANTIS: a compact mobile remote handling system for 
accelerator halls and tunnels. Horne, R.A. (CERN, Geneva, Switzer- 
land). Trans. Am. Nucl. Soc.; 30: 758-759(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24199 MINIMAC: the remote-controlled manipulator with stereo 
TV viewing, at the SIN Accelerator Facility. Wagner, E.; Janett, A. 
(Schweizerisches Inst. fued Nuklearforschung, Villigen, Switzer- 
land). Trans. Am. Nucl. Soc.; 30: 759-760(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24200 Operating experience at Fermilab’'s neutrino target com- 
plex. Lindberg, J.F.; Grimson, J.; Mori, S.; Simon, J.; Stredde, H. 
(Fermilab, Batavia, IL). Trans. Am. Nucl. Soc.; 30: 760-761(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24201 Design and application of remote manipulator systems. 
Witham, C.; Fabert, A.; Foote, A.L. (MBAssociates, San Ramon, 
CA). Trans. Am. Nucl. Soc.; 30: 761-762(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24202 Application for head-aimed television systems. Foote, 
A.L.; Dompe, R.J. (MBAssociates, San Ramon, CA). Trans. Am. 
Nucl. Soc.; 30: 762- 764(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24203 Large-scale manipulator for space shuttle payload handling 
the shuttle RMS. Taylor, H.J. (Spar Aerospace Ltd., Toronto, 
Canada). Trans. Am. Nucl. Soc.; 30: 764(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24204 Manipulator applications for large-scale construction in 
outer space. Flatau, C.R. (TeleOperator Systems, St. James, NY); 
Nathan, C.A. Trans. Am. Nucl. Soc.; 30: 764-765(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24205 Design of the fuels and materials examination facility and 
materials handling systems. Doman, D.R. (Hanford Engineering De- 
velopment Lab., Richland, WA); Trego, A.L.; Rogers, G.J.; Clark, 
H.E.; Peschel, W.E. Trans. Am. Nucl. Soc.; 30: 766-767(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24206 Protection, transfer and maintenance of the MA 23 bilater- 
al servomanipulator. Vertut, J. (Centre d’Etudes Nucleaires de 
Saclay, Gif-sur-Yvette, France); Marchal, P.; Francois, D. Trans. 
Am. Nucl. Soc.; 30: 767(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24207 SLSF loop disposal system at HFEF. Taylor, D.S.; 
McClurkin, J.L. (Argonne National Lab., Idaho Falls, ID). Trans. 
Am. Nucl. Soc.; 30: 767(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24208 Refurbishing a beta—gamma cell line and upgrading oper- 
ational routines. Kaul, P.; Winqvist, B. (Studsvik Energiteknik, Ny- 
koping, Sweden). Trans. ‘Am. Nucl. Soc.; 30: 768-769(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24209 Design criteria and guidelines for temporary confinement 
structures, Lewis, M. (Columbia Engineers Services, Inc., Richland, 
WA). Trans. Am. Nucl. Soc.; 30: 769-770(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24210 Sealed manipulator maintenance glove box. MacFee, L.J. 
(Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 30: 
770-771(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24211 Removable hot cell liners. Fitzgibbon, F.J.; —7% DS.; 
Ledbetter, J.M.; Wood, W.T. (Los Alamos Scientific Lab. ’ 
Trans. Am. Nucl. Soc.; 30: 771- 772(1978). (CONF-7811109—).. 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24212 Size reduction and waste packaging of plutonium-contami- 
nated glove boxes. Fox, W.E.; Allen, J.D.; Briesmeister, A.C.; Rick- 
etts, R.L. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 
30: 772-774(1978). (CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24213 Auxiliary equipment for remote handling systems: HFEF. 
Berger, J.D. (Hanford Engineering Development Lab., Richland, 
WA); Taylor, D.S. Trans. Am. Nucl. Soc.; 3: 775-776(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24214 Remote examination of shroud tubes in LMFBR fuel 
elements. Ledbetter, J.M.; Serna, O.; Nicol, A.G.; Wood, W.T. (Los 
Alamos Scientific Lab., NM). Jrans. Am. Nucl. Soc.; W: 776- 
777(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24215 Measured airborne radioactivity in the hot fuel examina- 
tion facility/North. Courtney, J.C.; Madison, J.P.; DiLorenzo, F.L.; 
Anderson, J.B.; Lau, L.D. (Argonne National Lab., Idaho Falls, ID). 
Trans. Am. Nucl. Soc.; 30: 777 78(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24216 Element bow measurement and data reduction: HFEF/N. 
Keyes, R.W. (Argonne National Lab., Idaho Falls, ID). Trans. Am. 
Nucl. Soc.; 30: 778-779(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24217 In-cell laser element profilometer. Adam, M.F. (Argonne 
National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 30: 780(1978). 
(CONF-7811109—) 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24218 Target insertion and handling system for the isotope 
duction facility. Cummings, C.E.; Ogard, A.E.; Shaw, RH a 
Alamos Scientific Lab., NM). Trans. Am. Nucl. "Soc.; 30: 781(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24219 Nondestructive surface examination in the fuels and mate- 
rials examination facility. Frandsen, G.B.; Nash, C.R. (Hanford 
Engineering Development Lab., Richland, WA). Trans. Am. Nucl. 
Soc.; 30: 781-782(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24220 In-cell welding techniques for irradiated fuel rods. Pasu- 
athi, V.; Parsons, A.; Klingensmith, R.W. (Battelle Columbus 
abs., OH). Trans. Am. Nucl. Soc.; 30: 782-783(1978). (CONF- 
7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24221 Remote design criteria and philosophy of the NWCF. 
Bingham, G.E.; Wheeler, B.R. (Allied Chemical Corp., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 30: 784(1978). (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24222 NWCF remote maintenance features and capabilities. 


Smith, R.R.; Bingham, G.E. (Allied Chemical Corp., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 30: 784-785(1978). (CO iF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24223 Design, fabrication, and mockup testing in the remote 
maintenance development facility. Carter, J.A.; Jacobs, R.T.; 
Bingham, G.E. (Allied Chemical Corp., Idaho Falls, ID). Trans. Am. 
Nucl. Soc.; 30: 785-786(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24224 Remote process connectors for the NWCF. Jacobs, R.T.; 
Carter, J.A.; Hohbach, A.C. (Allied Chemical Corp., Idaho Falls, 
ID). Trans. ‘Am. Nucl. Soc.; 30: 786-788(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24225 Remotely replaceable and testable off-gas filter system for 
the NWCF. May, K.W.; Loo, H.H. (Allied Chemical Corp., Idaho 
Falls, ID). Trans. Am. Nucl. Soc; 30: 788-789(1978). TY CONF. 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24226 Remotely replaceable fuel and feed nozzles for the NWCF 
calciner vessel. Fletcher, R.D.; Carter, J.A.; May, K.W. (Allied 
Chemical Corp., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 30: 789- 
790(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24227 Integrated remote process sampling system for the NWCF. 
Jacobson, M.E.; Loo, H.H. (Allied Chemical Corp., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 30: 790-791(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24228 NWCF/ICPP remote decontamination facility. Cole, 
C.M.; Smith, R.R. (Allied Chemical Corp., Idaho Falls, ID). Trans. 
Am. Nucl. Soc.; 30: 791- 792(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24229 Will offshore remote-controlled vehicles be used in nuclear 
applications. Chew, J.; Johnston, J. (Hydro Products, Inc., San 
Diego, CA). Trans. Am. Nucl. Soc.; 30: 797-798(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24230 Verification of the Barnwell Nuclear Fuel Plant mechani- 
cal head end design. Townes, G.A. (Allied General Nuclear Services, 
Barnwell, SC). Trans. Am. Nucl. Soc.; 30: 806-807(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24231 Hot cell chemistry for isotope production at Los Alamos 
Meson Physics Facility. Barnes, J.W.; Bentley, G.F.; Ott, M.A.; 
DeBusk, T.P. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 30: 807-808(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24232 Fabrication, cladding, and handling of irradiation targets 
for isotope production at LAMPF. Bentley, G.F.; Barnes, J.W.; 
DeBusk, T.P.; Ott, M.A. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 30: 808(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24233 Vacuume-bottle system for sampling radioactive solutions. 
Wade, M.A. (Allied Chemical Corp., Idaho Falls, ID); Ostby, D.A.; 
Dykes, F.W.; Olson, A.L. Trans. Am. Nucl. Soc.; 30: 808- 809(1978). 
(CONF- 7811109— ). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24234 Improvements in remote equipment torquing and fastening. 
Garin, J. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 30: 
811-812(1978). (CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24235 Experimental joule-heated ceramic melter for converting 
radioactive waste to glass. Chismar, P.H. (Savannah River Lab., 
Aiken, SC). Trans. Am. Nucl. Soc.; 30: 812-813(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24236 Hot cell facility and equipment for tests of the Hanford 
radionuclide removal process. Hammitt, A.P.; Schulz, W.W. (Ato- 
mics International, Richland, WA). Trans. Am. Nucl. Soc.; 30: 813- 
814(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 21726, 21727, 21729 


24237 (NUREG—0383(V0l.2)(Rev.1)) Directory of certificates 
of compliance for radioactive materials pac Certificates of com- 
pliance. (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Material Safety and Safeguards). Nov 1978. 658p. 
NTIS $19.00. 

This directory contains all NRC certificates which were 
effective Oct. 31, 1978. An index by model number and correspond- 
ing Certificate of Compliance number is included. (DLC) 


24238 (NUREG/CR—0161) Dynamic analysis to establish 
normal shock and vibration environments experienced by radioactive 
material shipping packages. Quarterly progress report, January 1, 
1978-—March 31, 1978. Fields, S.R.; Mech, S.J. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jul 1978. 26p. 
(HEDL-TME—78-41). NTIS, PC A03/MF AOl. 

Objective is to determine the extent to which shocks and 
vibrations experienced during normal transport conditions are affect- 
ed by various structural parameters of the transport system. Progress 
on seven tasks is reported; no experimental data have been gathered 
yet. (DLC) 


24239 (NUREG/CR—0481) Assessment of stress-strain data 
suitable for finite-element elastic—plastic analysis of shipping contain- 
ers. Rack, H.J.; Knorovsky, G.A. (Sandia Labs., Albuquerque, NM 
(USA)). Sep 1978. Contract EX-76-C-04-0789. 69p. (SAND—77- 
1872). Dep. NTIS, PC A04/MF AO1. 

Stress-strain data which describes the influence of strain rate 
and temperature on the mechanical response of materials presently 
being used for light water reactor fuel shipping containers have been 
assembled. Selection of data has been limited to that which is 
suitable for use in finite-element elastic—plastic analysis of shipping 
containers (e.g., they must include complete material history pro- 
files). Based on this information, recommendations have been made 
for further work which is required to complete the necessary data 
base. 


24240 (SAND—78-2191) Deformation of the Sandia metallic 
ring seal test fixture. Sagartz, M.J. (Sandia Labs., Albuquerque, NM 
(USA)). Jan 1979. Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC 
A02/MF AOl. 

A fixture being used at Sandia Laboratories Albuquerque for 
testing a metallic ring-type seal is described and analyzed. Formulas 
for the deformation of the fixture are derived based on a simple 
mathematical model. Numerical results are presented for a set of 
aes typical of an actual test. The seal is applicable to 

MFBR spent fuel shipping casks. 


24241 Natural convection studies in nuclear spent-fuel shipping 
casks: computation and experiment. Larson, D.W.; Gartling, D.K.; 
Schimmel, W.P. Jr. (Sandia Labs., Albuquerque, NM). J. Energy; 2: 
No. 3, 147- 154(May 1978). 

In an effort to maximize the passive heat rejection capability 
of nuclear spent-fuel shipping casks, a study is made of enclosed 
natural convection. Two computational methods and one optical 
experimental method are described. The finite-difference and finite- 
element numerical methods are developed, and two geometries 
representative of rossible fuel cask configurations are investigated. A 
temperature visualization scheme using laser holographic interfero- 
metry is used to make measurements. The numerically predicted and 
experimentally measured temperature fields are compared. 


24242 Remote excapsulation of mixed-oxide fuel pellets for tran- 
sient testing. Dowler, K.E. (Los Alamos Scientific Lab., q 
Newbury, F.H.; Ledbetter, J.M.; Wood, W.T.; Cano, G.L. Trans. 
Am. Nucl. Soc.; 30: 779-780(1978). (CONF-7811 109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24243 Solid neutron shield development. Allen, G.C. Jr.; Curl, 
M.L.; Freedman, J.M.; Pope, R.B.; Sutherland, S.H. (Sandia Labs., 
Albuquerque, NM). Trans. Am. Nucl. Soc.; 30: 599-600(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 21590, 24670 


24244 Distances between gas pipes and other plant equipment, 
and protective measures to be taken. Buttchereit, W. (Stadtwerke 
Muenster G.m.b.H. (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 
119: No. 6, 247-252(Jun 1978). (In German). 

As in other cities, the need of space for laying supply and 
disposal pipelines under roads and pavements in Muenster is becom- 
ing increasingly narrow. This is particularly true for cities like 
Muenster whose city centre was rebuilt after the second world war 
in historical manner. Similar to the constantly congested traffic in 
the narrow streets of Muenster, below these streets the gas, water, 
district heating and waste water pipelines as well as cables for 
electricity supply and post are also congested, and when there is no 
space, then pipelines are layed one on top of another which is 
forbidden. The insulation of the steel pipes for gas pipelines are thus 
often damaged which then gives rise to corrosion. Pipelines made of 
grey cast iron and asbestos cement pipes with little bending and 
pressure stressing capacity are buried without proper support and 
hence rupture later on. Unfortunately the guilty ones, as opposed to 
traffic offenders, are generally not discovered. To find the instigators 
later on is very hard, generally impossible. In order to keep mutual 
hindering in building of supply and disposal pipelines within limits 
and to avoid damaging, clear minimum distances between supply 
and disposal pipelines are layed down in the specifications and 
technical rules of the supply and disposal carriers. These regulations 
and technical rules are presented in the present article and what 
clearance between gas pipelines and other supply and disposal pipe- 
lines is necessary in practice and what protective measures must be 
taken when falling short of these minimum clearances, are examined. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 21285, 21286 


24245 (UCID— 18040) Jet cutting efficiency. DeBar, R.B. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 
1979. Contract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AOI. 

The efficiency of rock drilling and cutting by water jets using 
droplets and continuous jets is discussed. (TFD) 


24246 Seal. Canalizo, C.R. (to Otis a Corp.). US 
Patent 4,109,716. 29 Aug 1978. Filed date 16 Feb 1977. 6p. 

The invention discloses sealing unit to be used in sealing 
system to block fluid flow between two spaced surfaces. The unit 
seats within a recess in one of the surfaces and includes a support to 
which is secured deformable sealing means having a pair of sealing 
members. A pressure differential across the unit deforms the sealing 
members into a sealing position to effectively seal between the 
surfaces. This abstract is neither intended to define the invention of 
the application which, of course, is measured by the claims, nor is it 
intended to be limiting as to the scope of the invention in any way. 


24247 Breaking new Er in mechanised mining. (Chamber of 
Mines, Min Technol Lab). S. Afr. Min. Eng. J.; 89: No. 4141, 35, 37. 
39(Jun 1978). 

The advantages foreseen for mechanized rockbreaking in- 
clude: an effective increase of up to 100 per cent in the grade of 
mined ore as a result of selective mining; safer working conditions 
due to a narrow stoping width, the use of non-explosive techniques 
and the ability to pack waste rock into the worked out area, thus 
reducing pressure on the face; and reductions in tramming, hoisting 
and milling costs. 


24248 Method for laser drilling. Shuck, L.Z. (to Energy Re- 
search and Development Administration). German(FRG) Patent 
2,639,061/A/. 21 Apr 1977. 12p. (In German). 

During laser drilling in underground earth formations, fog 
occurs due to evaporation, which by absorption of the jaser light and 
its descending on the deflection optics of the beam, greatly weakens 
the drilling effect. According to the invention, this may be avoided 
by putting the borehole under pressure with a suitable gas, e.g. 
nitrogen or air, so that the vapor occuring is pressed into the pores 
and cracks surrounding the laser borehole. Pulsed lasers with a pulse 
length of 2 milliseconds at a frequency of 0.5 to 1000 Hz increase the 
pore formation by thermal shock effects. 





2508 ENERGY RESEARCH ABSTRACTS 


LASERS 
REFER ALSO TO CITATION(S) 24172, 24248, 25038, 25039, 25052 


24249 (AD-A—054929) Spike: a computer model for the H2(D2) 
+ F, pulsed chemical laser. Interim report. Hough, J.J.T. (Aerospace 
Corp., El Segundo, CA (USA). Ivan A. Getting Labs.). 14 Apr 1978. 
Contract F04701-77-C-0078. 87p. NTIS PC A05/MF AO1. 

A comprehensive rate equation model for a pulsed laser 
pum by the H2(D2)-F2 reaction is described. This computer 
simulation incorporates up to 216 kinetic reactions to describe the 
laser medium, which is assumed to be homogeneous and contained in 
a Fabry-Perot optical cavity. The first fifteen vibrational-rotational 
P-branch transitions from each of the lowest ten vibrational bands 
are monitored for possible laser action. The distinctive features 
incorporated in this model include: (1) the elimination of the gain- 
equals-loss assumption, so that it is possible to predict cavity tran- 
sients and to observe gain-intensity interactions; (2) a detailed model 
of the Lorentz broadening, including V,J dependence, as well as 
distinction between various perturbing species; (3) multiquantum HF 
(DF) self-deactivation, which in the HF case was found important to 
achieve good agreement between theory and experiment. Compari- 
sons of the prediction of this model with several small-scale experi- 
ments have indicated generally good agreement (typically within 
approx. 20%). 


24250 (IAE—2912) Analysis of possibility of vacuum ultraviolet 
radiation amplification in a helium plasma. Gudzenko, L.I.; Lakoba, 
LS.; Syts’ko, Yu.I.; Yakovlenko, S.I. (Gosudarstvennyj Komitet po 
alent Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1977. 30p. (In Russian). Dep. NTIS (US Sales Only), 
A03/MF AOl1. 

Consideration is given to the possibilities of plasma laser 
development on the basis of photodissociative transition of helium 
molecule into the ground spreading state (815 A), at the pumping by 
electron beam and in the post-luminescence of laser break-down. 
The analysis is given on the basis of numerical calculations of the 
self-consistent relaxation model of a helium plasma. The model 
describes the time change of following parameters: atomic and 
molecular level population, electron and ion temperature, atomic 
and molecular ion concentration. It is shown, that in the case of 
eiectron beam pumping, amplification coefficient necessary for gen- 
erating, may be obtained at the beam parameters, which are at the 
limit of present-day possibilities. The requirements are not so strict 
for the laser pumping. 


24251 (LA-UR—78-3081) High power (~ 10 GW) short pulse 
(3S 1 ns) CO, TEA amplifier. Czuchlewski, S.J.; McLellan, E.J.; 
Figueira, J.F.; Foley, E.; Knapp, C.E.; Webb, J.A. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 18p. 
(CONF-781221—1). Dep. NTIS, PC A02/MF AO1. 

From 1978 international laser conference; Orlando, FL, USA 
(11 Dec 1978). 

The performance of a compact, two-stage CO2 TEA laser, 
capable of generating 10-GW subnanosecond pulses, is described. 
Observed pulses appear to be wider than those predicted by a 
coherent density-matrix kinetics model. 


24252 (LA-UR—79-9) Plated copper substrates for the LASL 
Antares CO, laser system. Blevins, D.J.; Munroe, J.L. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 7p. 
(CONF-790129—1). Dep. NTIS, PC A02/MF AO1. 

From SPIE Los Angeles Technical symposium Optical Com- 
ponents) Manufacture and Evaluation; North Hollywood, CA, USA 
(22 Jan 1979). 

Antares is a large carbon-dioxide laser system presently under 
construction at the Los Alamos Scientific Laboratory (LASL). 
Antares will be part of the LASL High Energy Gas Laser Facility 
(HEGLF). Its purpose will be to investigate inertial confinement 
fusion with light of 10.6-m wavelength. Most of the optics compris- 
ing Antares will be reflectors and, for many reasons, copper is the 
material of choice. The mirrors range in size from 2.5 cm in diameter 
to 45 cm in diameter. The copper must be very pure to help 
maximize damage threshold, making plated copper an attractive 
solution. The final mirror should be very stable, i.e., characterized 
by very low microcreep. This makes an alloy a more suitable 
substrate candidate than ie copper. For Antares, all of the smaller 
mirrors will be made of copper plated onto an aluminum-bronze 


substrate, and all of the larger mirrors will be made of copper plated 
onto aluminum alloy 2124. This paper discusses how this deden was 
arrived at and the methods used to assure a satisfactory mirror. 


24253 (LBL—6877, PP 156-158) Miniature waveguide CO, laser. 


Gerlach, R.; Amer, N.M. 1977. 
In Energy and Environment Division annual report 1977. 
The development of a CO. waveguide laser for use as part of 
an optiacoustic system for detecting ammonia is discussed. Rugged- 
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ness and compactness are the chief advantages of a waveguide laser 
over a conventional CO: laser for this application. The results of the 
first experiments with an alumina laser tube are discussed. Accom- 
plishments during 1977 are described and planned activities for 1978 
are summarized. (RCK) 


24254 Near infrared laser modulator. Shackleford, W.L.; 
Winter, D.C.; Hall, D.B. (to TRW Inc.). US Patent 4,119,929. 10 Oct 
1978. Filed date 19 May 1977. 4p. 

The invention discloses a modulator for a laser such as a 
chemical or electrically excited laser radiating in the region between 
approximately 2 and approximately 5 microns. The modulator con- 
sists of a transparent ferroelectric ceramic of the type known as 
PLZT. Such a polycrystal is disposed in the laser cavity. An electric 
voltage is applied to the crystal for causing it to exhibit optical 
birefringence, thus spoiling the Q of the laser cavity. Further, means 
is disposed in the laser cavity for linearly polarizing the radiation 
such as one or more Brewster windows transparent to the radiation. 
The crystal is cooled by fluid means such as a gas transparent to the 
radiation. Further, the crystal is mounted by means having an 
acoustic impedance substantially matching that of the crystal so that 
mechanical stress waves set up in the crystal are not reflected back 
into the crystal. 


24255 (UCID—17952) Janus neodymium glass laser operations 
manual, Auerbach, J.M.; Holmes, N.C.; Trainor, R.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Sep 1978. 
Contract W-7405-ENG-48. 60p. Dep. NTIS, PC A04/MF AOl. 

A manual, prepared to guide personnel in operating and 
maintaining the Janus glass laser system, is presented. System com- 
ponents are described in detail. ee procedures are present- 

{e) 


ed for firing the laser and for performing routine maintenance and 
calibration procedures. 


24256 (UCID—17985) Effects of longitudinal electric self-field 
on the acceptable energy spread in a free electron laser. Neil, V.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 27 
~ 1978. Contract W-7405-ENG-48. 9p. Dep. NTIS, PC A02/MF 
AOl. 

In a free electron laser the electron beam density is modulated 
longitudinally. The longitudinal electric self-field of the particles 
reduces the stable area in y - psi phase space, where y is the 
particle’s energy in units of the rest energy and psi is the particle's 
phase with respect to the wave. A static, self-consistent calculation 
results in an analytic expression for the stable phase area with the 
electric self-field included. 


24257 (UCRL—50025-78-2, pp 14-18) Laser useful as a fluoro- 
metric excitation source. 13 Sep 1978. 

In Electronics Engineering Department quarterly report No. 
2, 1978. 

Time-resolved fluorimetry for chemical analysis is increasing- 
ly realize with each advance in the development of fluorometric 
excitation sources, detectors, and data handling. A novel and useful 
laser source for use as a fluorometric excitation source has been 
developed. Two applications are described that show the usefulness 
of fluorimetry: biological tagging and sensitive detection of hydro- 
carbon molecules. 


24258 (UCRL—50025-78-2, pp 19-26) Unique system locks two 
dye lasers to precise frequency. 13 Sep 1978. 
‘ pie Electronics Engineering Department quarterly report No. 
A system for locking two dye lasers to two sequentially 
pumped atomic lines has been developed. Precise frequency stabili- 
zation of these lasers is needed to investigate photon-excited-state 
chemical reactions of interest to the Laser Isotope Separation (LIS) 
program. Frequency stabilities of better than one part in 10’ for 
several hours of continuous operation have been maintained. 


24259 (UCRL—81568) I. Measurement of fluorescence decay 
times of laser dyes. II. Behavior of rigid and mobile media with respect 
to signal extraction and signal propagation. Hammond, P.R. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Jul 1978. 
Contract W-7405-ENG-48. 16p. (CONF-780965—1). Dep. NTIS, 
PC A02/MF AOl1. 

From Naval research review meeting; Cambridge, MA, USA 
(8 Sep 1978). 

At the concentration a dye is employed in a dye laser, the 
measured fluorescence decay time is compounded of a number of 
effects; (a) physical-self-absorption of fluorescence, amplified flu- 
orescence depopulation, nonradiative excitation transfer; and (b) 
chemical-self and impurity quenching of fluorescence. Experimental 
techniques are described that distinguish or avoid these errors and 
that permit the measurement of accurate decay times and quantum 
yields. As a signal propagates and amplifies in a dye laser medium, 
the average excited state lifetime expectancy, or turnover time of the 
dye molecules becomes shorter and shorter. As it becomes compara- 
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ble to the orientational relaxation time, propagation occurs through a 
mobile, viscous and rigid medium in turn. Extraction of stored 
energy and signal propagation are examined for the two extreme 
situations-mobil and rigid media. 


24260 (UCRL—81630) Laser damage testing at LLL: an over- 
view and an update. Milam, D.; Lowdermilk, W.H.; Wirtenson, G.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Sep 1978. Contract W-7405-ENG-48. 18p. (CONF-780977—2). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (11 Sep 1978). 

Damage thresholds for single layers of common coating mate- 
rials such as MgF2, SiOz, ThFs, AleOs, ZrO2, and TiOz are given. 
Laser-induced damage of coated and uncoated optically polished 
surfaces has been studied at LLL for laser pulsewidths between 0.17 
ns and 3 ns. Two 1064 nm Nd lasers generated this range of 
pulsewidths. This report contains a review of the results. (MOW) 


24261 (Y/DA—7878) LASL laser mirror program. Excerpts 
from Y-12 Development Division technical progress reports ending 
June 1, 1978. Thompson, C.H. (Oak Ridge Y-12 Plant, TN (USA)). 
30 Oct 1978. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/ 
MF AOl. 

Development activities associated with fixturing techniques, 
substrate design, machine improvement, and machining processes in 
support of Antares mirror fabrication are progressing. Flat, copper- 
plated test mirrors of basic keystone configuration have been ma- 
chined, using a mounting fixture which induces no observable defor- 
mation in the mirror. A trapezoid-shaped, near-spherical collimation 
mirror has been machined to 580-nm (23-yin) contour repeatability, 
as measured on the machine. Results were obtained by visual inter- 
pretation of interferograms. 


24262 Multi-color, activator-activator laser. Chicklis, E.P.; 
Naiman, C.S. (to Sanders Associates, Inc.). US Patent Patent 
4,136,316. 23 Jan 1979. Filed date 19 Jan 1977. 4p. 

Wavelength diversity in solid state lasers is achieved by 
providing a single laser rod comprising a host material and two 
different active ion species wherein each of the active ions also 
sensitizes the othe active ion. 


24263 Spin-flip raman laser with increased tuning range and 
increased efficiency. Kruse, P.W. Jr. (to Honeywell Inc.). US Patent 
4,136,318. 23 Jan 1979. Filed date 9 May 1977. 6p. 

Disclosed are cascaded spin-flip Raman lasers involving alloy 
semiconductors such as mercury cadmium telluride with different 
energy gaps or with an energy gap gradient to provide for a 
relatively large change in frequency for a small change in field and 
enabling operation at low magnetic field levels where the output 
power and conversion efficiency are high. 


24264 Laser having a brief discharge between two elongated 
electrodes. Godard, B. (to Compagnie Generale d’Electricite). US 
Patent 4,135,167. 16 Jan 1979. Priority date 30 May 1975, France. 6p. 
The invention concerns a travelling wave laser and has appli- 
cation to the reduction of the divergence of laser beams. The 
electrodes between which the travelling electric discharge for the 
excitation of the amplifier gas takes place have a cross-section in the 
shape of two polished rounded-off points facing each other, so as to 
prevent spurious reflections of light towards the discharge zone and 
to reduce the divergence of the output beam which is converged by 
means of a simple optical system. y 


24265 Method of reducing arcing in a gas transport laser. Sas- 
nett, M.W.; Whitaker, A.H. (to GTE Sylvania Inc.). US Patent 
4,134,083. 9 Jan 1979. Filed date 2 May 1977. 4p. 

The method of reducing arcing in a high power gas transport 
laser consists of introducing molecular oxygen into the carbon 
dioxide mixture in which the glow discharge takes place. The 
oxygen may be in pure form or may be mixed with nitrogen as in air 
and is admitted to the recirculating gas mixture in predetermined 
quantities during operation of the laser. The effect of this addition of 
oxygen to the circulating gas mixture is to prevent the formation of 
oxide coatings on the copper electrode surfaces, and specifically on 
the cathode thereby eliminating this cause of arcing in the laser. 


24266 Hybrid laser structures. Dube, G. (to Owens-Illinois, 
Inc.). US Patent 4,134,084. 9 Jan 1979. Filed date 29 Sep 1976. 4p. 

Hybrid laser structures are disclosed, the structures being 
axial gradient lasers that are a combination of solid-state lasable plate 
elements spaced along the optical axis of the laser and a cooling 
liquid for the plate elements, the liquid having lasing ions that lase at 
a wave length that is different from the wave length of the lasing 
ions of the plate elements. The solid-state plate elements can be made 
of a crystalline or glass host material doped with, for example, Cr** 
ions, and the cooling liquid whose stimulated emission is at a 
different wave length than that of the plate element can be for 
instance, selenium oxychloride doped with Nd* ions. 
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24267 Near and far-field analytical approximations for the funda- 
mental mode in symmetric waveguide DH lasers. Botez, D. (RCA 
Labs., Princeton, NJ). RCA Rev.; 39: No. 4, 577-603(Dec 1978). 
Analytical approximations of near- and far-field parameters 
characterizing the mode propagation in symmetric double- 
heterojunction waveguides are described. By using trigonometric 
function approximations, the mode phase shift at the dielectric 
interface is estimated within a few percent over the whole range of 
D (normalized waveguide thickness) variation; as a result, approxi- 
mations within 1% are obtained for: the field intensity in the wave- 
guide, the effective waveguide thickness, and the effective wave- 
guide index. Field intensity maxima and effective thickness minima 
are found to occur for D = 1.74. The physical significance of the 
approximated parameters to device behavior is discussed. Simple 
approximation formulae for the radiation confinement factor, To, of 
the TEo mode (symmetric and asymmetric guide) and TMo mode 
(symmetric guide) are also given. Gaussian approximations are used 
for estimating near- and far-field intensity profiles over intermediate 
D ranges (1.8 < D < 6and 1.5 < D < 6, respectively) and for An/ 
n = 10%. The laser beamwidth in the transverse direction, @/sub 
perpendicular/, is obtained with 4% maximum error by using a 
Gaussian approximation for 1.5 < D < 5, and a corrected asymptot- 
ic formula for 0 < D < 1.5. An accurate analytic approximation is 
also obtained for the laser transverse far-field pattern in the non- 
Gaussian region 0 < D < 1.5, @/sub perpendicular/ < 40° 


24268 Current confinement in semiconductor lasers. Dixon, 
R.W.; Koszi, L.A.; Nash, F.R. (to Bell Telephone Labs., Inc.). US 
Patent 4,124,826. 7 Nov 1978. Filed date 1 Mar 1977. 6p. 

Current confinement in semiconductor devices by means of 
buried high resistivity zones is described. For example, in a stripe 
geometry, semiconductor, junction laser the laterally separate, high 
resistivity zones, which confine current flow in a narrow channel 
between the upper and lower electrical contacts, are buried below 
the upper contact. This configuration permits current to flow from 
the upper contact into the body of the semiconductor over greatly 
increased area before it enters the channel. The current density at 
the interface between the upper contact and the semiconductor body 
is thereby reduced, making the quality of that interface less impor- 
tant. Several processes which employ proton bombardment for 
fabricating the laser are also described: (1) in one the normal 
sequence of Zn diffusion and proton bombardment is reversed, and 
(2) in the other the profiles of Zn doping and proton damage are 
suitably tailored. 


24269 (UCRL-Trans—11438) Study and construction of an or- 
ganic dye laser with quasicontinuous emission. Hirth, A.; Gagot, H.; 
Wieder, F.; Meyer, F. (Institut Franco-Allemand de Recherches de 
Saint-Louis, 68 (France)). Nov 1978. Translation of IST-RT—507/ 
77. 59p. Dep. NTIS, PC A04/MF AOl1. 

For the needs of laser anemometry with back-scattering, an 
organic dye laser pum by flash tubes and operating as a pulsed 
laser with high repetition rate was fabricated and studied. By opti- 
mizing the parameters of the dye solution and laser cavity, a total 
energy conversion efficiency of 0.12% for a pulse time of 60 psec, 
and a peak laser power of 560 W at 100 Hz for a mean electrical 
supply power of 3 kW was achieved. Excitation in simmering mode 
permitted good reproducibility of the laser emission from one pulse 
to another, as well as long flash-tube lifetimes. 


24270 High temperature studies of electron—beam pumped 
argon—nitrogen laser characteristics. Marowsky, G. (Max-Planck- 
Institut fuer Biophysikalische Chemie, Gottingen, Germany); Cor- 
dray, R.L.; Tittel, F.K.; Wilson, W.L. Jr.; Collins, C.B. JEEE J. 
Quant. Electron.; QE-14: No. 6, 434-436(Jun 1978). 

Gain and laser output power of an electron beam pumped 
Ar—Ne2 mixture were measured over the temperature range 25 to 
350°C. The gain is about 0.6 cm™! at room temperature, and in- 
creases to almost 1 cm™' at 250°C. The laser performance at elevated 
temperatures was determined using a specially designed high tem- 

rature resonator. The fluorescence yield and laser output are 
‘ound to decrease monotonically with temperature. 


24271 Periodic pulse solutions and stability in the fast absorber 
model, Hagelstein, P.L. (Massachusetts Inst. of Tech., Cambridge). 
IEEE J. Quant. Electron.; QE-14: No. 6, 443-451(Jun 1978). 

In the theory of passive mode locking with a fast saturable 
absorber, the mode-locking equations can be satisfied by periodic 
solutions which are described in terms of Jacobian elliptic functions 
These solutions have been used in a theory of transient mode 
locking. The Jacobian elliptic dnoidal solutions and operating points 
are reexamined and it is shown how the operating point in the case 
of overlapping pulses compares to the case of well separated pulses 
An exact stability criterion is established. These solutions are of 
interest because they provide a convenient description of the mode- 
locked waveform all the way from the limit of no mode locking (ew 
operation) to the limit of infinitely separated hyperbolic secant 
pulses. 
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24272 Scanning analyzer of the spatial distribution of CO. laser 
radiation. Morozova, S.P.; Morozov, P.A.; Lisyanskii, B.E.; Sholo- 
khov, V.A.; Malysheva, T.P.; Perfilova, T.G. Jzmer. Tekh.; No. 5, 
24-25(May 1978). 

An LV-3 Laserovisor for checking the distribution of CO: 
laser emission in optical channels where the power density is 10-® 
W/cm? or less is described. This is a high-speed, high-sensitivity 
instrument which produces a visible image of the cross section of 
infrared laser emission on the screen of a kinescope with brightness 
proportional to the beam power. Vertical beam scanning is at a rate 
of 12.5 Hz, and horizontal scanning is at 1600 Hz. The focusing 
element is a parabolic mirror. The radiationsensor is a CdHgTe 
photoresistor cooled by liquid nitrogen. Diagrams of the optical and 
electronic parts of the instrument are given. Both amplitude and 
phase measurements can be made on a wavelength of 10.6 um. The 
technical specifications of the instrument are given. 


24273 Multichannel device for measuring the energy of laser 
emission pulses. Gel'man, M.M.; Zagorskiy, Ya.T.; Kuznetsov, A.A.; 
Levi, A.M. Izmer. Tekh.; No. 5, 25-26(May 1978). (In Russian). 

A device is described for measuring the parameters of laser 
pulses over wide power and spectral ranges with digital output. The 
unit has 20 input channels with sensors placed at different positions 
of the radiation field. Each sensor is a measurement transducer with 
a conversion coefficient of about 150 uV/J. The transducer signals 
are commutated by a stepping switch with a speed of about 15 steps 
per second. The signals are sent to an analog-digital converter which 
produces the readout. Technical specifications: measurable energy 
range 0.15-6 J, conversion coefficient of the measurement channel 
0.6 +- 0.1 V/J, spectral range 0.69 to 11 ym, emission pulse duration 
at least 10 ns, main measurement error no more than 25% reproduc- 
ibility of measurement results within 7%, temperature error 0.15%/ 
°C in a temperature range of 10 to 35°C, punched tape data 
recording for all 20 channels no more than 3 s, printout time 3 
minutes, length of connecting measurement cables about 3 m, power 
consumption 500 VA. The number of channels can be increased to 
50, and if another stepping switch is included the number of channels 
can be increased to 100 without any increase in punched tape 
registration time. 


24274 CW-496 um methylfluoride laser: review and theoretical 
predictions. Koepf, &. A.; Smith, K. (Goddard Space — Center, 
Greenbelt, MD). IEEE J. Quant. Electron.; QE-14: No. 5, 333- 
338(May 1978). 

A rate equation model for an optically pumped submillimeter 
gas laser has been extended to account for the pump radiation 
traveling in both directions in the laser tube. Calculations have been 
carried out for the (v3 = 1— 1,K = 2—+2,J = 12 + 11) transition 
in methylfluoride. Results on the small-signal gain, the saturated 
gain, the pump absorption, and the output power are presented for a 
number of waveguide diameters with variable pump frequency and 
pump power. Previous experimental and theoretical work is com- 
pared with the theoretical predictions. 


24275 Effect of dissociation pulse circuit inductance on the CuCl 
laser. Vetter, A.A.; Nerheim, N.M. (California Inst. of Tech., Pasa- 
dena). JEEE J. Quant. Electron.; QE-14: No. 2, 73-74(Feb 1978). 

The performance of the double-pulsed CuCl laser is improved 
by a decrease in the inductance of the dissociation pulse circuit. 
Higher efficiency is obtained due to a larger groundstate copper 
atom population and lower optimum dissociation energy. 


24276 Preionization of pulsed gas lasers by radioactive source. 
Bigio, I.J. (Weizmann Inst. of Science, Rehovot, Israel). JEEE J. 
Quant. Electron.; QE-14: No. 2, 75-76(Feb 1978). 

An a-source of **! Am is used to preionize transverse electri- 
cal-discharge gas lasers, enhancing the useful pressure range in a 
variety of gases. Of particular interest is the enhancement in elec- 
tron-attaching gases, which corroborates speculations on the role of 
negative ions in preionization. 


24277 Tilted mirror unstable resonator laser cavity. Kurnit, N.A. 
(Univ. of California, Los Alamos, NM). JEEE J. Quant. Electron.; 
QE-14: No. 2, 103-107(Feb 1978). 

A simple unstable resonator cavity using flat optics which 
provides a nonannular low-divergence output beam from a large 
mode volume is described. The resonator uses as output the spillover 
from a walkoff mode established between a pair of tilted flat mirrors; 
this also allows continuous adjustability of the output coupling. An 
extra pass of this spillover output through the gain medium helps to 
provide a saturated output. Results obtained using this resonator on a 
CO: oscillator are described. None 


24278 Reliable high average power dye laser. Jethwa, J.; 
Schaefer, F.P.; Jasny, J. (Max-Planck-Institut fuer Biophysikalische 
Chemie, Goettingen, West Germany). JEEE J. Quant. Electron.; QE- 
14: No. 2, 119-121(Feb 1978). 
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A pulsed dye laser using commercial xenon flashlamps in a 
novel pump geometry and using thyristors for switching having an 
average laser output power capability of 100 W is described. The 
laser can be applied to isotope separation. 


24279 Long pulse, high-current electron gun for e-beam sustained 
excimer lasers. Clark, W.M. Jr.; Dunning, G.J. (Hughes Research 
Labs., Malibu, CA). JEEE J. Quant. Electron.; QE-14: No. 2, 126- 
129(Feb 1978). 

A new kind of electron gun is described which has produced 
5-us e-beams at 130 keV and 2 A/cm? Scaling estimates are present- 
ed which predict that this gun could operate at 400 keV and 10 A/ 
cm?, beam parameters suitable for pumping excimer laser systems. 
For this application the gun has the advantages that the e-beam is 
nearly monoenergetic and the pulse widths longer than that possible 
with other presently used e-guns. 


24280 Ultraviolet ion laser performance and spectroscopy for 
sulfur, fluorine, chlorine, and bromine. Marling, J. (Lawrence Liver- 
more Lab., CA). JEEE J. Quant. Electron.; QE-14: No. 1, 4-6(Jan 
1978). 

The performance and spectroscopy was investigated for ultra- 
violet ion laser transitions in fluorine, chlorine, bromine, and sulfur. 
Three new transitions were found in bromine below 280 nm and 60- 
W peak power was observed for the strongest new line in Br IV, at 
236.2465 nm. The wavelengths for the new and previously known 
transitions were measured to about 0.001 nm. Performance was 
optimized using a 7-mm bore 150 cm arc-length tube using a fast 
longitudinal discharge for excitation. 


24281 Small-signal gain measurements in a c-w chemical laser. 
Yano, K.T.; Bobitch, H.M. (TRW Defense and Space Systems 
Group, Redondo Beach, CA). JEEE J. Quant. Electron.; QE-14: No. 
1, 12-16(Jan 1978). 

Measurements of the small-signal gain of the laser medium 
produced by a combustion-driven c-w chemical laser are presented. 
The laser characterized is a conventional supersonic flow chemical 
laser. A low-power c-w chemical probe laser operating on a single 
line and single TEMoo/sub q/ mode was used for the measurements. 
Scans of the cavity in the streamwise direction were made by 
directing the probe beam through the cavity with a set of translating 
mirrors. We present a description of the probe laser, scanning 
mechanism, and signal processing system which gave good repeata- 
bility and excellent signal-to-noise performance. Streamwise scans of 
the laser cavity at two nozzle heights are presented. One of the scans 
was made at the nozzle center, and the other near the nozzle edge 
where free-jet expansion atfects the gain medium. The measured gain 
profiles obtained at these two heights are compared and analyzed for 
several laser lines and several flow conditions. Finally, we analyze 
these data in terms of measured laser performance parameters. 


24282 Frequency stability and stabilization of a chemical laser. 
Munch, J. (TRW Defense and Space Systems Group, Redondo 
Beach, CA); Kolpin, M.A.; Levine, J. JEEE J. Quant. Electron.; QE- 
14: No. 1, 17-22(Jan 1978). 

A low-power c-w hf/df chemical laser, designed to achieve 
high-frequency stability has been built. Measurements are reported 
which characterize the instantaneous spectral width of the laser 
output to less than one part in 107! (Av < 1 kHz) and the variations 
in absolute frequency of this emission with time to four parts in 10'° 
(Av = +-20 kHz) per 0.1 ms. Two experiments to actively stabilize 
the laser frequency are reported. In one experiment the laser was 
locked to a high-finesse Fabry—Perot to five parts in 10°(Av = +- 
250 kHz) for many minutes. In the other experiment one laser was 
locked to another using heterodyne beat spectroscopy to 1.7 parts in 
10°(Av = +-85 kHz). The stabilization experiments were limited by 
the feedback loops used. 


24283 Hydrogen-fluoride laser conceptual design for laser fusion. 
Cooper, G.W. (Univ. of Wisconsin, Madison). Trans. Am. Nucl. Soc.; 
30: 25(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24284 Nuclear-pumped laser coupling to inertial confinement 
fusion. Kruger, A.W.; Miley, G.H. (Univ. of Illinois, Urbana). Trans. 
Am. Nucl. Soc.; 30: 25-26(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24285 Nuclear pumping of XeF(B), a candidate laser fusion 
driver. Miley, G.H.; Nagalingam, S.J.S.; Boody, F.P.; Prelas, M.A. 
(Univ. of Illinois, Urbana). Trans. Am. Nucl. Soc.; 30: 26-27(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24286 Thermally induced birefringence in YAG rods in the (001) 
direction. Wu Li Hsueh Pao; 26: No. 2, 93-99(Mar 1977). (In Chi- 
nese). 

The principal axes of thermally induced birefringence in 
YAG laser rods generally do not possess axial symmetry because the 
strain-optic tensor of YAG crystals is different from that of isotropic 
materials. A calculation is given for the (001) direction, the results of 
which are supported by experiments in which it was found that for 
cw of high repetition rate pulsed operation the transmission loss of 
(001) rods is lower than that of (111) rods. The polarized output of 
YAG lasers in which a polarizer was placed in the cavity was 
maximum where the transmission loss was minimum. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 22829, 22861, 22867, 22994, 
22995, 23010, 23015, 23017, 23143, 23149, 23153, 23159, 23181, 
23196, 23197, 23200, 24169, 24173, 24491, 24769 


24287 (CONF-781110—13) Heat transfer from a high tempera- 
ture condensable mixture. Chan, S.H.; Cho, D.H.; Condiff, D.W. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 29p. Dep. NTIS, PC A03/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

A new development in heat transfer is reported. It is con- 
cerned with heat transfer from a gaseous mixture that contains a 
condensable vapor and is at very high temperature. In the past, heat 
transfer associated with either a condensable mixture at low tem- 
perature or a noncondensable mixture at high temperature has been 
investigated. The former reduces to the classical problem of fog 
formation in, say, atmosphere where the rate of condensation is 
diffusion controlled (molecular or conductive diffusions). In the 
presence of noncondensable gases, heat transfer to a cooler boundary 
by this mechanism is known to be drastically reduced. In the latter 
case, where the high temperature mixture is noncondensable, radia- 
tive transfer may become dominant and a vast amount of existing 
literature exists on this class of problem. A fundamentally different 
type of problem of relevance to recent advances in open cycle MHD 
power plants and breeder reactor safety is considered. In the ad- 
vanced coal-fired power plant using MHD as a topping cycle, a 
condensable mixture is encountered at temperatures of 2000 to 3000° 
Condensation of the vaporized slag and seed materials at such a high 
temperature can take place in the MHD generator channel as well as 
in the radiant boiler. Similarly, in breeder reactor accident analyses 
involving hypothetical core disruptive accidents, a UO2 vapor mix- 
ture at 400°K or higher is often considered. Since the saturation 
temperature of UO: at one atmosphere is close to 4000°K, condensa- 
tion is also likely at a very high temperature. Accordingly, an 
objective of the present work is to provide an understanding of heat 
transfer and condensation mechanics insystems containing a high 
temperature condensable mixture. The results of the study show 
that, when a high temperature mixture is in contact with a cooler 
surface, a thermal boundary layer develops rapidly because of inten- 
sive radiative cooling from the mixture. 


24288 (CONF-781113—31) Pulsed neutron measurement of 
single and two-phase liquid flow. Kehler, P. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC 
A02/MF AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Use of radioactive tracers for flow velocity measurements is 
well developed and documented. Measurement techniques involving 
pulsed sources of fast (14 MeV) neutrons for in-situ production of 
tracers can be considered as extensions of the old methods. Improve- 
ments offered by these Pulsed Neutron Activation (PNA) techniques 
over conventional radioisotope techniques are (1) non-intrusion into 
the system, (2) easier introduction and better mixing of the tracer, 
and (3) no requirement to handle large amounts of relatively long 
lived radioactive materials. Just as in conventional tracer techniques, 
flow velocity measurements by PNA methods can be based on the 
transit-time or the total-count method. A very significant difference 
of the PNA technique from conventional methods is that the in- 
duced activity is proportional to the density of the fluid, and that 
PNA techniques can be used for density measurements (of two-phase 
flows) in addition to flow velocity measurement. Original equations 
were derived that relate experimental data to the mass flow velocity 
and the average density. The accuracy of these equations is not 
effected by the flow regime. Experimental results are presented for 
tests performed on liquid sodium loops, on air—water loops, on the 
EBR-II reactor and on the LOFT reactor. Current instrumentation 
development programs (detectors, pulsed neutron sources) are dis- 
cussed. 
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24289 (CONF-781202—33) Use of the finite element displace- 
ment method to solve solid-fluid interaction vibration 

Brown, S.J.; Hsu, K.H. (Babcock and Wilcox Co., Akron, OH 
(USA). Nuclear Equipment Div.). 1978. Contract EW-76-C-15-0003. 
30p. Dep. NTIS, PC A03/MF AOI. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

It is shown through comparison to experimental, theoretical, 
and other finite element formulations that the finite element displace- 
ment method can solve accurately and economically a certain class 
of solid-fluid eigenvalue problems. The problems considered are 
small displacements in the absence of viscous damping and are 2-D 
and 2-D in nature. In this study the advantages of the finite element 
method (in particular the displacement formulation) is apparent in 
that a large structure consisting of the cylinders, support flanges, 
fluid, and other experimental boundaries could be modeled to yield 
good correlation to experimental data. The ability to handle large 
problems with standard structural programs is the key advantage of 
the displacement fluid method. The greatest obstacle is the inability 
of the analyst to inhibit those rotational degrees of freedom that are 
unnecessary to his fluid-structure vibration problem. With judicious 
use of element formulation, boundary conditions and modeling, the 
displacement finite element method can be successfully used to 
predict solid-fluid response to vibration and seismic loading. 


24290 (CONF-781213—3) Behavior of the thermal skin of cool- 
ing pond waters subjected to moderate wind speeds. Wesely, M.L. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 12p. Dep. NTIS, PC A02/MF AO1. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

The temperature difference AT/sub 8/ across the partially 
laminar skin of water on the surface of a water body is determined 
by the total heat transfer Q through the skin, the wind speed u, and 
the mean temperature T/sub 6/ of the skin. Systematic measure- 
ments of these variables were made over a wide range of conditions 
at a cooling pond in northeastern Illinois. Waves were present in all 
cases; the wind speeds were u = 2.5 to 7.0 m s~' at a height of 1 m 
and water temperatures were T/sub 5/ = 18 to 37.5°C. The main 
result is the equation AT/sub 6/ = 11.5 y/sup 2/3/x/sup 1/3/ 
Qk™*(tau/rho/sub w/)/sup -1/3/, where y is the water viscosity, x 
is the thermal diffusivity of water, k is the water thermal conductiv- 
ity, tau is the wind shearing stress, and rho/sub w/ is the water 
density. 


24291 Nucleate boiling in binary mixtures. Ponter, A.B.; Peier, 
W. (Swiss Federal Inst. of Tech., Lausanne). Int. J. Heat Mass 
Transfer; 21: No. 8, 1025-1028(Aug 1978). 

When a binary surface tension positive system boils, a maxi- 
mum nucleate boiling heat flux is exhibited at a low concentration of 
the more volatile component. A number of theories have been 
propounded to account for this behaviour. In this investigation 
contact angles and surface tensions have been for low 
concentrations of aqueous methanol and n-propanol under mass- 
transfer conditions simulating that encountered during nucleate boil- 
ing. The data confirm that small bubble production with accompany- 
ing high heat transfer is to be expected. 


24292 Steam and laws of nature. Calorie.; No. 41, 1-8(1977). (In 
German). 

In this article, the application of steam for heating purposes is 
regarded from the practical point of view. It is pointed out that for 
saturated steam, temperature and pressure are related in a fixed 
relationship according to the saturated steam tables. The condensate 
pipe, the hot steam cooling deaereation, water hammer, humidity 
and temperature control of steam heated equipment are treated 
specially. Steam air humidifiers, which are often used in air condi- 
tioning technology must supply humid air free of droplets. A Sarco 
steam-air humidifier valve is explained by illustration and functional 
description. This article is of great use for every practical engineer. 


24293 Computational fluid dynamics: an engineering tool. Ander- 
son, J.D., Jr. (Univ. of Maryland, College Park). pp 1-11 of Numeri- 
cal/laboratory computer methods in fluid mechanics. Pouring, A.A.; 
Shah, V.L. (eds.). New York, NY; American Society of Mechanical 
Engineers (1976). 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Computational fluid dynamics in general, and time-dependent 
finite-difference techniques in particular, are examined from the 
point of view of direct engineering applications. Examples are given 
of the supersonic blunt body problem and gasdynamic laser calcula- 
tions, where such techniques are clearly engineering tools. In addi- 
tion, Navier-Stokes calculations of chemical laser flows are discussed 
as an example of a near-engineering tool. Finally, new and exciting 
caluclations of the flowfield in a reciprocating internal combustion 
engine are offered as a promising future engineering application of 
computational fluid dynamics. 
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24294 Numerical modelling of unsteady, separated viscous flow. 
uinta, A.R. (Iowa Inst. of Hydraulic Research, Iowa City). pp 
279-301 of Numerical/laboratory computer methods in fluid me- 
chanics. Pouring, A.A.; Shah, V.L. (eds.). New York, NY; American 
Society of Mechanical Engineers (1976). 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Numerical solutions of the equations governing the laminar 
flow of an incompressible fluid through a two-dimensional sudden 
expansion are discussed. The fluid motion is started impulsively from 
rest and is examined in detail during the transient phase to the 
steady-state condition. Solutions are obtained by two independent 
finite-difference methods which are discussed. The development of 
the flow in the zone of separation is investigated, and, during the 
earliest phases of motion, the generation of vorticity at the solid 
boundaries and its spatial diffusion is studied in the region of uniform 
flow. The numerical treatment of the boundary conditions is de- 
scribed. Characteristics of the transient solution for two different 
Reynolds numbers in the laminar range are presented. Included with 
the results is the temporal development of the stream line dividing 
the zone of separation from the main flow. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 22803, 22983, 22985, 23011, 
23750, 23961, 23970, 24165, 24724 


24295 (ANL/MSD—78-11) Nondestructive evaluation tech- 
niques for high-temperature ceramic components. (Argonne National 
Lab., IL ( (USA)). Oct 1978. Contract W-31-109-ENG-38. 28p. Dep. 
NTIS, PC A03/MF AO1. 

The feasibility of using overload proof testing for silicon 
carbide heat-exchanger tubing is discussed. Testing for both static 
and cyclic loading is considered. Testing pressures required to 
ensure various lifetimes for thermal cyclic loading are calculated and 
discussed along with detectable crack sizes for various proof-testing 
pressures. Acoustic micrographs from cracked silicon carbide bars 
are presented. The possibility of detecting cracks via acoustic mi- 
croscopy is discussed. Transducer and associated hardware for in- 
specting ceramic heat-exchanger tubing is also shown and discussed. 
In addition, holographic interferograms of cracked ceramic tubes are 
presented to indicate sensitivity of that method. 


24296 (BDX—613-1848(Rev.)) Equipment for a laser surface 
measuring system. Stagner, R.T. (Bendix Corp., Kansas City, MO 
(USA)). Nov 1978. Contract EY-76-C-04-0613. 40p. Dep. NTIS, PC 
A03/MF AOl1. 

An automated device for inspection of highly polished spheri- 
cal surfaces has been designed and the components substantially 
integrated into a functional system which has been used to provide 
experimental data. The computer-controlled opto-electronic system 
processes laser light reflected from polished surfaces and provides 
data from which the size of small flaws may be determined. Operat- 
ing parameters for the system have been characterized and projected 
inspection times calculated for various sphere sizes. 


24297 (COO—2482-8) Note of non-destructive detection of voids 
by a high frequency inversion technique. Cohen, J.K.; Bleistein, N. 
(Denver Univ., CO (USA). Dept. of Mathematics). 1978. Contract 
ee 9p. (CONF-780650—8). Dep. NTIS, PC A02/MF 

From 1. symposium on ultrasonic materials characterization; 
Gaithersburg, MD, USA (7 Jun 1978). 

An inverse method for nondestructive detection of scatterers 
of high contrast, such as voids or strongly reflecting inclusions, is 
described. The phase and range normalized far field scattering 
amplitude is shown to be directly proportional to the Fourier trans- 
form of the characteristic function of the scatterer. The characteris- 
tic function is equal to unity inside the region occupied by the 
scatterer and is zero outside. Thus, knowledge of this function 
provides a description of the scatterer. The method is applied to 
flaws in a sphere. 


24298 (LA—7561-MS) Preprocessing of PHERMEX flash radi- 
ographic images with Haar and adaptive filtering. Brolley, J.E. (Los 
Alamos Scientific Lab., NM (USA)). Nov 1978. Contract W-7405- 
ENG-36. 9p. Dep. NTIS, PC A02/MF AOI. 

Work on image preparation has continued with the applica- 
tion of high-sequency boosting via Haar filtering. This is useful in 
developing line or edge structures. Widrow LMS adaptive filtering 
has also been shown to be useful in developing edge structure in 
special problems. Shadow effects can be obtained with the latter 
which may be useful for some problems. Combined Haar and 
adaptive filtering is illustrated for a PHERMEX image. 
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24299 (UCRL—81272) Deformation and failure information 
from composite materials via acoustic emission. Hamstad, M.A. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Nov 
1978. Contract W-7405-ENG-48. 32p. (CONF-781186—1). Dep. 
NTIS, PC A03/MF AOl1. 

From 96. meeting of the Acoustical Society of America; 
Honolulu, HI, USA (27 Nov 1978). 

Some principles of applying acoustic emission (AE) to the 
study of fiber-composite materials and structures are reviewed. The 
review covers the basics of using AE to monitor the deformation 
and fracture processes that occur when fiber-composite materials are 
stressed. Also, new results in some areas of current research interest 
are presented. The following areas are emphasized: study of cou- 
plants for AE testing of composites, evaluation of a special immer- 
sion-type AE transducer, and wave propagation complications and 
the development of techniques for locating AE sources in Kevlar 
49/epoxy composite pressure vessels. 


24300 Cold neutron radiographic tus and method. Larsen, 
J.E. (to Helix Ming 4 Corp.). US Patent 4,134,016. 9 Jan 1979. 
Filed date 18 Apr 1977. 8p 

An improved cold neutron radiographic apparatus and 
method are disclosed wherein neutron temperature is matched to the 
specific material to be examined. This can be done, in one embodi- 
ment, by placing a radioactive source of neutrons, such as califor- 
nium-252, in a moderator such as solid methane and using a cryogen- 
ic refrigeration system to cool the moderator to any preselected 
cryogenic temperature. 


24301 Visual comparative method for radiographic determination 
of defect thickness. Landolt, J.F.; Stump, W.D.; Summers, J.L. 
Mater. Eval.; 36: No. 11, 33-35, 39(Oct 1978). 

A comparative procedure was developed to determine the 
thickness of defect in welds and other materials. This determination 
may be made from existing and/or single view radiographs where 
additional radiography is not practical. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 21839, 24718 


24302 (CONF-781202—28) Design, engineering, and the law in 
the classroom. Wolosewicz, R.M. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC 
A02/MF AOl1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

Safety, reliability, and liabilities in engineering design are 
briefly discussed. (TFD) 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 24364 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 23874, 24033 


24303 (BDX—613-1865(Rev.)) Soldering automation. Final 
report. Landers, S. (Bendix Corp., Kansas City, MO (USA)). Oct 
1978. Contract EY-76-C-04-0613. 49p. Dep. NTIS, PC A03/MF 
AOl. 

A method of automatically selecting and placing chip capaci- 
tors for subsequent soldering using the automated soldering process 
was evaluated and found to be feasible. The solder used for attach- 
ment was 50Pb—SOIn, which had been chosen previously for its low 
gold dissolution rate when soldering to metallization 3 um and 6 wm 
thick on ceramic substrates. The automatic soldering process pro- 
vides a 70% reduction in soldering costs during production. The 
automatic capacitor placement machine also offers economic advan- 
tages when design is constant and production rates are sufficient to 
justify the purchase of the equipment. 


24304 (CONF-780596—2) Polyimide bonded resonators. Filler, 
R.L.; Frank, J.M.; Peters, R.D.; Vig, J.R. (Army Electronics Tech- 
nology and Devices Lab., Fort Monmouth, NJ (USA); General 
Electric Co., St. Petersburg, FL (USA). Neutron Devices Dept.). 
1978. Contract EY-76-C-04-0656. 9p. Dep. NTIS, MF/ AO1. 

From 32. frequency control symposium; Atlantic City, NJ, 
USA (31 May 1978). 

Portions of document are illegible. 
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Silver filled polyimide adhesives capable of withstanding 
operation at 350°C have been evaluated. These materials have been 
found to be compatible with the high temperature processes used in 
the fabrication of precision resonators. The adhesives are single 
component, soft pastes, which can be applied by the techniques used 
in conventional cement bonding. The outgassing properties and lap 
shear strengths of three silver filled polyimide adhesives have been 
measured. The polyimides outgas substantially less than silver-filled 
epoxies. Polyimide bonded resonators in four-point ribbon mounts 
have survived 20,000g shocks with no apparent damage to the 
polyimide bonds. The average aging rate of a group of 22 MHz 
polyimide bonded high shock resonators has been measured to be 1.5 
x 10~® per day. 


24305 (KFK-CAD—47) Proceedings of the expert discussion 
CAD/CAM in the electrotechnical industry. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekttraegerschaft Rechner- 
unterstuetztes Entwickeln, Konstruieren und Fertigen). Nov 1977. 
154p. (In German). (CONF-7711115—). Dep. NTIS (US Sales 
Only), PC A08/MF AOI. 

From Expert discussion computeraided development, design 
and manufacture CAD/CAM in electrotechnics; Frankfurt am Main, 
F.R. Germany (9 Nov 1977). 

The objective of this work was to inform all the persons in 
the industry that are responsible for product development and manu- 
facturing of the possibilities, requirements, experience, and limiting 
conditions as well as the tendencies in the use of computers in the 
productions process of industrial goods. Part 1 contains contribu- 
tions written from a technical, economical, and politically supported 
point of view. Part 2 consists of single case studies, a certain 
technical inhomogeneity is admitted in favor of a representation of a 
broad variety of applications. 


24306 (LA—7502-PR) E-Division semiannual report, January 
1--June 30, 1978. Kelley, P.A. (comp.). (Los Alamos Scientific Lab., 
NM (USA)). Oct 1978. Contract W-7405-ENG-36. 77p. Dep. NTIS, 
PC A0S5/MF AOl. 

The status of the programs and projects of the Electronics 
Division is reported for the period of January through June 1978. 
The presentation is divided into three sections: Research, Engineer- 
ing Support, and Technical Services. Each of these sections presents 
the activities and accomplishments of the corresponding branch 
within the Division. The primary goal of the Research and Develop- 
ment branch is to advance technology for future applications. The 
primary goal of the Engineering Support branch is to apply ad- 
vanced technology to Los Alamos Scientific Laboratory (LASL) 
and material problems. The primary goal of the Technical Services 
branch is to provide a technical base and support for LASL pro- 
grams. Most of the individual reports are quite short; however, 
significant amounts of information are given in the area of detector 
research and development. 52 figures, 7 tables. 


24307 (SAND—78-1540) Latch-up and radiation integrated cir- 
cuit--LURIC: a test chip for CMOS latch-up investigation. Estreich, 
D.B. (Sandia Labs., Albuquerque, NM (USA)). Nov 1978. Contract 
EX-76-C-04-0789. 78p. Dep. NTIS, PC A05/MF AO1. 

A CMOS integrated circuit test chip (Latch-Up and Radi- 
ation Integrated Circuit--LURIC) designed for CMOS latch-up and 
radiation effects research is described. The purpose of LURIC is (a) 
to provide information on the physics of CMOS latch-up, (b) to 
study the layout dependence of CMOS latch-up, and (c) to provide 
special latch-up test structures for the development and verification 
of a latch-up model. Many devices and test patterns on LURIC are 
also well suited for radiation effects studies. LURIC contains 86 
devices and related test structures. A 12-layer mask set allows both 
metal gate CMOS and silicon gate ELA (Extended Linear Array) 
CMOS to be fabricated. Six categories of test devices and related 
test structures are included. These are (a) the CD4007 metal gate 
CMOS IC with auxiliary test structures, (6) ELA CMOS cells, (c) 
field-aided lateral pnp transistors, (d) p-well and substrate spreading 
resistance test structures, (e) latch-up test structures (simplified sym- 
metrical latch-up paths), and (f) support test patterns (e.g., MOS 
capacitors, p*n diodes, MOS test transistors, van der Pauw and 
Kelvin contact resistance test patterns, etc.). A standard probe 
pattern array has been used on all twenty-four subchips for testing 
convenience. 


24308 (SAND—78-2333) ROM-based sequential circuits (an al- 
ternative approach to conventional logic design). Schoeneman, J.L. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 31p. Dep. NTIS, PC A03/MF AOl. 

An alternative to the conventional method of designing and 
implementing clocked sequential circuits is presented. This method 
utilizes a Read Only Memory as the main logical element--this 
approach inherently provides the user with a high degree of flexibil- 
ity and ease of design. An example design problem is also presented 
which illustrates and clarifies this design procedure. 10 figures. 
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24309 (SAND—78-8042) Design of a multichannel Hemapbe te- 
lemetry system for high G environment applications. Hi 
L.D. (Sandia Labs., Livermore, CA (USA)). pe 1979. Contract EY- 
76-C-04-0789. 79p. Dep. NTIS, PC A0S/MF A 

The design criteria are presented for a a0 A 
system to provide data for the reliability assessment of a major 
electromechanical system to be used in a high g flight en 
Included is a set of detailed procedures for desi eS 
telemetry system capable of optimum performance w! operating 
close to the signal-to-noise threshold of the receiver. The 
supporting this design is also presented, along with the details of 
theory of the associated pre-emphasis of multichannel FM 
The application of the desi ign procedure imposed by this philosoph: 
is illustrated by inclusion of a telemetry design to meet the Y dectrioal 
environmental, and mechanical requirements of an actual telemetry 
system under development. 


24310 (UCID—17905) Preoscillation fields in a relativistic 
smooth-bore cylindrical magnetron. Muntean, M.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 29 Aug 1978. Con- 
tract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AO1. 

Equations for the preoscillation fields in a smooth-bore cylin- 
drical magnetron have been solved numerically, yielding an estimate 
of the emission current of a field emission cathode. The results were 
normalized to the magnetron tested at M.I.T. in order to predict the 
dependence of magnetron current and power output on the applied 
voltage and applied magnetic field. 


24311 Remote operation and maintenance demonstration facility 
at ORNL, Harvey, H.W.; Floyd, S.D.; Kuban, D.P.; Cate 
B.H.; Stradley, J.G. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 30: 809- 811(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 23690, 23701 


24312 Method and apparatus for the separation of magnetizable 
particles from a finely-granular solid suspended in a carrier medium by 
means of intense field-magnet separation. Bender, H.; Unkelbach, 
K.H.; Zabel, W. (to Klockner-Humboldt-Deutz Akti ). 
US Patent 4,134,829. 16 Jan 1979. Priority date 11 Oct 1975, 
German, Federal Republic of (F.R. Germany). 6p. 

Magnetizable particles are separated from a sludge which 
includes fine-grained particles and the magnetizable particles supend- 
ed in a carrier by creating a laminar flow of the sludge over a surface 
which is disposed at an angle to the horizontal. The surface is 
included in a magnetic system which has a plurality of supra- 
conducting magnets with coils which are energizable to provide 
alternate north and south poles longitudinally and transversely of the 
surface. The supra-conducting magnets each have an end adjacent 
the surface and short-circuited o; — ends to amplify the magnetic 
force in the direction of the surface. Magnetic particles with greater 
susceptibility adhere to the surface near the end of the surface which 
receives the laminar flow and particles with lesser susceptibilities 
adhere to the surface at respective deistances from that end so that 
the particles are classified with respect to magnetic susceptibility 
when they are removed by a plurality of scrapers which travel 
transversely of the surface. Advantageously, the scra are formed 
as an endless belt which carries a plurality of scraper blades. 


24313 Method of treating sewage sludge. Hara, S.; Kato, T. (to 
NGK Insulators, Ltd.). US Patent 40: 4,050,390. 27 Sep 1977. Filed date 
30 Aug 1976. 6p. 

A method of treating sewage sludge is disclosed. The method 
makes use of an unitary multi-hearth furnace and the sewage sludge 
is dried in an upper part of the furnace and subjected to pyrolyzation 
in a lower part thereof to cause the sewage sludge to be reduced to 
ashes whereby a relatively small amount of exhaust gas is produced. 
The exhaust gas is also utilized as a heat supply source. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 21240, 21241, 21262, 21304, 
21311, 21312, 21317, 23633, 24341 


24314 (HCP/ET—2473-23) Industrial application of fluidized- 
bed combustion: Phase I. Quarterly technical progress report, April 
1—June 30, 1978. (Combustion Engineering, Inc., Windsor, CT 
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(USA)). 1978. Contract EX-76-C-01-2473. 17p. Dep. NTIS, PC 
A02/MF AO1. 

This report period included significant work progress toward 
completion of the sub-scale construction and initiation of the shake- 
down operation of the unit. The plant has been operated for over 20 
hours on coal firing without auxiliary fuel. Auxiliary systems have 
performed reasonably well although some modifications were re- 
quired on the char recycle system and the baghouse filter equipment. 
There is some indication that the heat transfer in the fluidized bed 
zone is higher than the design coefficient, 40 Btu/hr-ft”F. Bed 
temperatures are low during high fuel feed firing rates. Currently, it 
is believed that devolatization of the coal occurs in the bed but 
subsequent char burnout is not completed prior to the combustion 
products leaving the freeboard burnout zone immediately above the 
fluidized bed. The preliminary design of the demonstration plant is 
essentially complete except for the final summary report. Additional 
work activity continues on requests by DOE to prepare two engi- 
neering cost studies. Site and plant approval documents have been 
completed. The State of Illinois EPA approval of the Air Pollution 
Control Application has not yet been returned, but it is expected 
next month. The Environmental Impact Assessment report was 
completed and issued to DOE for approval. It was learned from 
DOE that the requirements of the Federal EPA Clean Air Act must 
be met prior to start of construction at the demonstration plant. 
Information required for the P.S.D. permit is being collected. Con- 
struction at Great Lakes will be delayed due to this activity. Final 
design of the demonstration plant included selection of the sub- 
contract for site preparation work. 


24315 (ORNL/HUD/MIUS—49) Heat transfer performance of 
an air-cooled tube in a fluidized-bed furnace. Holcomb, R.S. (Oak 
Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 

Heat transfer tests were conducted with an air-cooled tube in 
a coal-fueled fluidized-bed furnace. A 12-mm-OD (0.5-in.) tube was 
used, and the tests were run in a 0.5 x 0.5 m (18 x 18 in.) furnace 
operating at atmospheric pressure and 900°C (1650°F). Results were 
obtained for an air flow inside the tube of 10 kg/hr (23 lb/hr) and a 
mean bed particle size of 460 ym at fluidizing velocities of 0.2 to 0.7 
msec (0.8 to 2.2 fps). The heat transfer coefficient from the bed to 
the tube wall increases from ~ 227 W/m?-°C (40 Btu/hr-ft?-°F) at 
a fluidizing velocity of 0.23 m/sec (0.76 fps) to a value of ~ 483 W/ 
m?-°C (85 Btu/hr-ft?-°F) at a velocity of 0.5 m/sec (1.6 fps). At 
higher velocities, the heat transfer coefficient is constant at the 
higher value. The following conclusions have been reached on the 
basis of these results: (1) the value of the heat transfer coefficient 
assumed for the design of the ORNL furnace was considerably 
lower than those found in the tests, and, therefore, the design is 
couservative; thus the bed can operate at a lower temperature than 
the original design temperature; (2) the correlation in the literature 
for predicting the heat transfer parameter, Nu/Ar®.”’, yields a value 
~ 25% lower than was observed in testing. 


24316 Fluidized-bed combustor. Porter, J.H. (to Energy Re- 
sources Co., Inc.). US Patent 4,130,071. 19 Dec 1978. Filed date 6 
Jun 1977. 8p. 

A coal-dolomite mixture is ground into particle-sized bits and 
fed into a downward sloping duct beneath the distributor plate in a 
fluidized-bed combustor. High velocity air is introduced through 
ports spaced at intervals along the bottom of the duct, thereby 
entraining the mixture in an air stream. The air and entrained solid is 
guided upward into a slot-like chamber which passes through the 
distributor plate and opens into the fluidized bed a distance above 
the plate. Vanes in the duct and chamber and baffles above the 
chamber exit control the flow of the air and entrained solids so that 
the coal—dolomite mixture is evenly distributed throughout the 
fluidized bed. The distributor plate is covered with a layer of high 
temperature alumina stones graded in size, with the coarse stones in 
closest contact with the plate and the fine stones on top, thereby 
shielding the plate from the high temperatures of the combustion 
zone and preventing the weeping of hot and ash burning coal 
particles onto the plate. The stones are large enough so that they do 
not fluidize. 


24317 Fluidized beds. Campbell, J.W.E. (to Babcock and 
Wilcox Ltd.). US Patent 4,129,098. 12 Dec 1978. Priority date 21 
May 1976, United Kingdom of Great Britain and Northern Ireland 
(UK). 4p. 

This invention relates to fluidized bed furnaces. There is an 
increasing interest in furnaces in which the fuel is burned in a bed 
that is maintained in a fluent condition by combustion air supplied to 
the bed, and a fluid to be heated is passed through heat exchange 
tubes disposed within the bed. Interest has so far centered on the use 


of water as the fluid but this presents problems, especially at start-up 
and shut-down when it can be particularly difficult to ensure that the 
heat exchange tubes do not become dry and overheated. 
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24318 Deposition/corrosion in coal-fired fluidized beds. Bishop, 
R.J. Energy World; No. 52, 5, 7-8(Oct 1978). 

A detailed substantiation was obtained of corrosion results 
over longer test periods of up to 2000 h. A well-known American 
high-sulphur coal (Illinois no 6) was fired and nearly thirty alloys 
based upon either iron, nickel or cobalt were appraised for possible 
use as boiler, air heater and gas turbine components in advanced 
power generation systems. The origina! 0.3 m x 0.3 m atmospheric- 
pressure combustor was used, being modified to include a test 
section for the evaluation of gas turbine alloys. Immersed tubes 
suffered more corrosive attack than above-bed tubes. However, 
although the latter location allowed a wider choice of suitable alloys, 
the results indicated that conventional austenitic stainless steels, such 
as members of the AISI Type 300 series, would perform satisfactori- 
ly as immersed superheater tubes with metal temperatures of 600- 
650°C. The bed conditions frequently caused sub-surface sulphida- 
tion along grain boundaries, particularly in nickel-base alloys. Ad- 
vanced power generation systems, using air as the working fluid and 
with heat-transfer tubes operating close to the bed temperature of 
900°C, were likely to present a formidable challenge in materials 
technology. The in-bed types from these trials were covered by 
smooth, hard and adherent deposits which varied in colour from 
black to red, depending upon their location in the bed. Thin adherent, 
deposits on the in-bed tubes have an important role in the overall 
corrosion process. Chemically, they consist of calcium sulphate 
(mainly), calcium oxide and coal ash when limestone additive is 
used. (LTN) 


24319 Correlation equation for heat and mass transfer in packed 
bed of spheres at intermediate and high Peclet numbers. Gnielinski, V. 
(Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer Thermische 
Verfahrenstechnik). Verfahrenstechnik (Mainz); 12: No. 6, 363- 
365(Jun 1978). (In German). 

Heat and mass transfer coefficients in a packed bed can be 
calculated from an equation for single spheres modified by a coeffi- 
cient which is a function of bed void fraction. The method predicts 
values that are in good agreement with numerous data found in the 
literature over a wide range of Peclet numbers. 


24320 Redistribution of fuel minerals in pulverized coal firing. 
Tager, S.A.; Maarand, Ja.A. (Akad der Wissen der USSR, Inst fuer 
Hohe Temp). Energietechnik; 28: No. 4, 157-159(Apr 1978). (In 
German). 

The composition and properties of fly ash and slags formed 
during the combustion of solid fuels are closely connected with the 
chemical composition and structure of the fuel. The effect of these 
factors is investigated on steam generators with parallel flow burners 
as well as on cyclone fire chambers with liquid ash removal. 


24321 C.E.O.C. recommendations for utilization of organic fluids 
in heating. APAVE Rev.; 59: No. 201, 27-38(Jan-Feb 1978). (In 
French). 

The purpose of these recommendations is to draw attention to 
the principal dangers involved in the use of these fluids. The text 
consist of the following chapters: Fluid; Circulation System; Boiler 
Heating; Construction Materials; Design and Construction; Boiler, 
Distribution System, Pumps, Accessories, Reservoirs and User Ap- 
paratus; Boiler Accessories; Control, Safety, and Alarm Systems; 
Installation of the Boiler, Fire Precautions; Electric Installations; 
Testing; Management and Inspection. 


24322 Safety devices of a combination top gas/heavy oil burner. 
Ley, F. (Ley (F.) G.m.b.H., Bochum (Germany, F.R.)). Gas Waerme 
Int.; 27: No. 2/3, 69-71(1978). (In German). 

The safety problems in the combustion of gases with low 
calorific value are illustrated by the example of a stack gas/heavy oil 
firing for a steam boiler. 


24323 Combustion of natural gas in a high-temperature heater for 
indirect process heating. Hauswirth, M. (Oertli A.G., Duebendorf 
(Switzerland)). Gas Waerme Int.; 27: No. 2/3, 84-87(1978). (In 
German). 

The natural-gas furnace is operated in a high-temperature 
heater with a synthetic heat carrier. The heat carrier flow tempera- 
ture for indirect process heating in a chemical firm is 613 K. 
Technical details of the plant are given, and the functioning and 
layout of the main components of the natural-gas furnace are de- 
scribed. 


24324 Boiler burners. Durin, M. (to Societe Anonyme Auto- 
mobiles Citroen). US Patent 4,063,871. 20 Dec 1977. Filed date 20 
Jul 1976. 4p. 

The present invention relates to installations for supplying the 
burners of boilers with an emulsion of fuel, water, and if desired 
soluble oil, intended to ensure the elimination of 95% of the solid 
unburnt material in the combustion gases of boilers and hot air 
generators and to eliminate the liquid residues by incineration. The 
installation includes a reserve tank fed by an electro-valve controlled 
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by a level-electrode provided in the tank so as to maintain a constant 
level of liquid, a pump, an emulsifying device and at least one 
burner, together with a regulating valve acting on the flow of liquid 
to be treated in dependence on the temperature of the mixture after 
its passage through the emulsifier, this valve being mounted between 
the pump and the emulsifier. 


24325 Infrared gas burner plate. Naito, S. (to Rinnai Kabushiki 
Kaisha). US Patent 4,063,873. 20 Dec 1977. Filed date 19 Oct 1976. 
4p. 


An infrared gas burner plate is disclosed which comprises a 
plate member of ceramic provided with a large number of burner 
holes therein distributed over the entire surface thereof. The burner 
plate has a front surface with a plurality of diamond-shaped concave 
portions continuously formed in the front surface. Each of the 
concave portions has a burner hole in the center thereof and a 
plurality of burner holes arranged around the center hole in an 
annular arrangement. Two holes are diametrically placed outside the 
holes in the annular arrangement. 


24326 Vapor burning apparatus. Stary, M.L.; Brown, E.L.; Pri- 
donoff, E.L. (to Clean Air Engineering, Inc.). US Patent 4,063,874. 
20 Dec 1977. Filed date 6 Feb 1976. 8p. 

A burner is disclosed which is capable of burning a very lean 
mixture of flammable vapors and air, and which preferably also can 
burn a mixture of varying richness and B.T.U. content, with the 
burner desirably including a structure forming an upwardly facing 
recess and an inlet for introducing the vapor-air mixture into a lower 
portion of that recess in a relation enabling the mixture, when lean, 
to burn at least partially in the recess in isolation from external air, 
and when richer to burn at an upper elevation at which external air 
can mix with the basic vapor-air mixture. 


24327 Dispersion characteristics of centrifugal burners. Bratuta, 
E.G.; Pereselkov, A.R.; Yukhno, I.F. Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 5, 71-75(May 1977). (In Russian). 

A method and test results are presented for determining the 
dispersion composition of drops formed during the spraying of fluid 
by centrifugal burners. The use of a mono-parametric equation to 
describe the fractional composition of drops was shown to be 
possible. A generalized criterial relationship was obtained for deter- 
mining the parameter of this equation in relation to the operational 
conditions and geometric characteristics of the sprayers. 


24328 Steam generation method and evaporator to put the method 
into practice. Chlique, B. (to Fives-Cail-Babcock ). German(FRG) 
Patent 2,621,061/A/. 2 Dec 1976. 21p. (In German). 

The design of this evaporator will make use of the enthalpy of 
the condensate formed during the passage of the heating steam thus 
saving space and costs. This is achieved by making the heating steam 
flow through the lying boiler several times in meander form; the 
condensate is discharged and collected every time the steam is 
deflected by the tube plates. The steam is then led through a tube 
bundle in the lower boiler region, and the residual heat is transferred 
to the feedwater led in via a manifold. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 24456 


24329 Lubricator for moving well equipment through flow con- 
ductor. Arendt, H.P. (to Otis Engineering Corp.). US Patent 
4,127,167. 28 Nov 1978. Filed date 21 Jul 1977. 20p. 

Disclosed is a rod-type lubricator for moving well equipment 
through a flow conductor. A piston controls movement of the 
lubricator rod. The rod includes an equipment handling segment and 
reach segments. As many reach segments as desired may be em- 
ployed. The distance through which the well equipment may be 
moved is greater than the stroke of the piston. 


24330 Locating system. Long, O.R. (to Otis Engineering Corp.). 
US Patent 4,126,179. 21 Nov 1978. Filed date 10 Jun 1977. 12p. 

Disclosed is a system for locating well equipment at prese- 
lectd locations within a well’s tubing string. Positioned within the 
tubing string are a plurality of series of locating nipples. A locating 
tool runs through the tubing string. The locating tool may pass 
through at least one entire series of locating nipples without engag- 
ing any one nipple and subsequently engage a selected locating 
nipple in another series of locating nipples. 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 22165, 22166, 24229 
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24331 Sea-Floor template. Dixon, D.A. (to Standard Oil Co. 
(Indiana)). US Patent 4,126,008. 21 Nov 1978. Filed date 2 Sep 1977. 
6p. 


A folding sea-floor compactable template is described for 
ee positioning and spacing of subsea piles and wells in the sea 
oor. Anchor pile templates or well templates are provided at the 
end of long hinged arms which extend radially out from a central 
section (which may also be used as a well template). The arms are 
folded back over the central section for transportation. Flotation can 
be in the main central section. With additional flotation at the outer 
ends of the arms, installation can be carried out by controlled 
submergence in stages from a single barge. 


24332 Method of fabrication of offshore structures and offshore 
structues made according to the method. Lamy, J.E.; Michel, D.; 
Serrano, F.deA.M. (to Compagnie Generale pour les Develanpe. 
ments Operationnels de Richesses sous-Marines C.G. Doris 
Patent 4,126,011. 21 Nov 1978. Priority date 20 May 1976, iaace 
12p. 

A method and apparatus are disclosed for fabricating an 
offshore structure intended to be installed at sea a 
support structure and a platform mounted on the structure 

latform is made up of one or more pieces that are floatable in water. 
The support structure is immersed to a depth sufficient for the 
portion thereof intended for the reception of the platform to be 
situated near the level of the latter. The platform is then fixed to the 
support structure which is then made lighter and brought to the 
place where it has to be installed. 


24333 Cathodic protection criteria for the North Sea. Eliassen, 
S.; Steensland, O. J. Met.; 29: No. 4, 12-18(Apr 1977). 

Installation of a field testing equipment for measuring current 
output of anodes and the polarization level of a steel structure in 
service is described. Some preliminary results show that the neces- 
sary practical current density for the North Sea when using sacrifi- 
cial anodes may be in the order of 100 to 130 mA/m?®. Special 
attention should be paid to calculation of the correct current output 
and distribute the anodes well to get an even current distribution. 
Some further developments that are necessary to establish the cor- 
rect design of cathodic protection are outlined. A special item is the 
combination of a coating system and cathodic protection. A brief 
introduction to the DnV rules for cathodic protection systems is 
given. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 22666, 22669, 22670, 22671, 
22673, 22675 


24334 (BM-RI—8318) Use of gas diffusion membrane electrodes 
to investigate coordination species in the sulfur dioxide/citrate system. 
Khalafalia, S.E.; Jefferson, R.H. (Bureau of Mines, Twin Cities, MN 
(USA). Twin Cities Metallurgy Research Center). 1978. 20p. Bureau 
of Mines, Washington, DC 

The ability of potentiometric, gas-sensing electrodes to reli- 
ably monitor free gaseous molecules in solution has been recently 
demonstrated. A gas such as sulfur dioxide from a dilute sample 
solution diffuses through a hydrophobic, gas-permeable membrane 
to an internal filling solution. The latter solution contains a suffi- 
ciently large excess of sodium bisulfite, the concentration of which 
can be considered constant regardless of the quantity of sulfur dioxie 
entering by diffusion. The electrode response is essentially due to the 
liberated hydrogen ions from the bisulfite—sulfur dioxide equilibri- 
um. A new technique used to detect the formation, and to estimate 
the stability constant, of gas-molecule and gas-ion complexes in 
solution, as part of an effort to minimize the undesirable environmen- 
tal impacts associated with mining and mineral processing. Although 
the unknown activity coefficients of the neutral and ionic species in 
the external solution complicate the quantitation of results, methods 
to circumvent these difficulties are presented. The technique is based 
on the isometric shift of the Nernst diagram of ion-selective elec- 
trodes to higher concentrations relative to the standard aqueous 
calibration curve. The method is applied to detect and estimate the 
formation constant of a sulfitocitrate complex, and agrees well with 
an independently determined stability constant of the disulfitomer- 
curate complex. 


24335 Process and system for measuring sulfur dioxide pollution. 
Stahl, Q.R.; Ney, J.H. (to Meloy Labs., Inc.). US Patent 4,127,386. 
28 Nov 1978. Filed date 26 Jan 1977. 4p. 

A hydrogen sulfide scrubber for use with sulfur compound 
analyzers is disclosed which effectively removes hydrogen sulfide 
from gas streams, such as ambient air, without removing substantial 
amounts of other sulfur compounds, particularly sulfur dioxide. The 
scrubber employs a bed of silver sulfate, silver nitrate, or silver 
iodide and operates effectively over wide temperature and humidity 
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ranges without requiring temperature control, with minimal interfer- 
ence from ozone, and operates at flow rates employed by conven- 
tional sulfur analyzers without excessive pressure drops. 


24336 Anti-pollution device for industrial stacks. Rector, C.B. 
US Patent 4,113,453. 12 Sep 1978. Filed date 28 Jun 1977. 2p. 

An anti-pollution system for industrial smoke stacks has a 
source of live steam feeding steam to a nozzle centered in the upper 
part of the stacks and several concentrically steam cooling towers of 
progressively smaller diameter. Each chamber opens into the other 
and has a drain for conveying water laden with unburned particles 
and soot to filters at the bottom of the stacks. 


24337 Nitrogen oxides removal method. Maki, M.; Kaneko, Y.; 
Tsuruda, K.; Kobayashi, I. (to Matsushita Electric Industrial Co., 
Ltd.). US Patent 4,113,839. 12 Sep 1978. Priority date 29 Oct 1976, 
Japan. 12p. 

A nitrogen oxide removal method is disclosed wherein nitro- 
gen oxides are removed from a gas by bringing the gas into contact 
with a granulated material containing an alkali and cement material, 
active carbon and a binder. The active carbon promotes an absorp- 
tion reaction between the alkali material and nitrogen oxides, the 
cement material provides a porous but strong structure to the 
material, and the binder permits longer use of the material in a wide 
range of conditions. 


24338 Wet-treatment of exhaust gases. Atsukawa, M.; Shinoda, 
N.; Tanaka, T. (to Mitsubishi Jukogyo Kabushiki Kaisha). US Patent 
4,107,271. 15 Aug 1978. Priority date 6 Jun 1975, Japan. 8p. 

The invention discloses a process for the wet-treatment of an 
exhaust gas in which nitrogen oxide and sulfur oxide contained in the 
exhaust gas are removed by use of an absorbent comprising a lime 
slurry containing an alkali metal or alkaline earth metal iodide, 
wherein an oxidizing agent is supplied to at least a part of iodide 
containing liquid retrieved from the wet-treatment to oxidize the 
iodide and thereby recover said iodide as iodine. 


24339 Device for combustion control, Shigemura, M.S. 
(to Measurex Corp. ). German(FRG) Patent 2,745,459/A/. 15 Jun 
1978. 19p. (In German). 

A device for controlling the efficiency of combustion in 
industrial furnaces is described, allowing for an optimal combustion 
operation while ensuring safety of operation under transient condi- 
tions of operation. A computer for calculating the oxygen flowrate 
necessary for combustion is coupled to a flowrate control device. 
Via detectors, a recirculating component detects combustible resi- 
dues in the flow gas. It has also an effect on the whole control 
process. 


POWER CYCLES 


STIRLING 
REFER ALSO TO CITATION(S) 23726 


OTHER 
REFER ALSO TO CITATION(S) 22345 


24340 Heat storage method and apparatus. Ashe, T.L. (to Gar- 

1977. 10 US Patent 4,136,276. 23 Jan 1979. Filed date 28 Feb 

The invention discloses a method and apparatus for operating 

wer turbomachinery which includes an electromagnetic induction 

eated, graphite heat storage core adapted to heat compressed fluid 

for subsequent expansion across a fluid turbine to generate rotary 
mechanical power output. 


24341 Self-contained heat ting system. Eisenhaure, D.B. 
(to Charles Stark Draper Lab., Inc.). US Patent 4,135,361. 23 Jan 
1979. Filed date 26 Oct 1976. 8p. 

The invention discloses a closed cycle-high energy density 
heat generating system. In the heat generating system hydrogen 
peroxide is fed from a vessel at a controlled rate through a catalytic 
converter to produce water vapor and oxygen. A first reaction heat 
transfer vessel receives the water vapor and oxygen mixture from 
the converter and combines hydrogen provided by a second reaction 
heat transfer with the received oxygen in a combustion reaction 
which produces water and heat. The water produced by the first 
reaction heat transfer vessel is applied to the second reaction heat 
transfer vessel in which it reacts with an active metal to produce a 
metal hydroxide, hydrogen which is recycled to the first reaction 
heat transfer vessel, and further heat. The flow of gases and liquids 
in the system is controlled by diverse temperature and pressure 
sensors placed throughout the system to control heat generation and 
system stability. The heat generated in the first and second reaction 
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heat transfer vessels is extracted to high or low pressure circulation 
systems in which it is used for direct heating or conversion to 
mechanical energy. 


24342 Electromagnetic piston engine. Miyada, T.S. US Patent 
4,129,795. 12 Dec 1978. Filed date 28 Feb 1977. 20p. 

A piston engine without cranks and crankshaft is discussed. 
Its pistons are operated by neither steam nor gaseous combustion. It 
depends on electrical ensepy, but in a manner quite different from 
those of the conventional electric cars and motors. Its principal parts 
include electromagnets having iron cores, electromagnets with mag- 
netic-fluid cores, permanent magnets, pistons that could move reci- 
procatingly in said magnetic-fluid cores, hydraulically operated tur- 
bine receiving its pressure from said pistons, electromagnetically 
operated polarity wheel that performs functions resembling those of 
commutators and special computers in the selection, reversal, and 
timing of currents to insure the coordinated movements of the 
various parts of the engine. It may be operated as a direct current 
engine with energy derived from portable storage batteries or gener- 
ators that are independent of fossil fuels. It does not pollute the 
atmosphere. 


PARTICLE ACCELERATORS 


REFER ALSO TO CITATION(S) 22796, 23457 


24343 (LBL—8494) Status report on the Lawrence Berkeley 
Laboratory heavy ion fusion Keefe, D.; Faltens, A.; Hoyer, 
E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nov 1978. Contract W-7405-ENG-48. 27p. (CONF-780979—12). 
Dep. NTIS, PC A03/MF AO1. 
978) From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1 q 
This status report is presented in three sections: (1) a design 
and cost procedure for heavy-ion induction LINACS, (2) theoretical 
activities, and (3) the experimental program on heavy ion fusion at 


LBL. (MOW) 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 24354, 24817, 25003, 25050 


24344 (BNL—S50872) Design of quarter wavelength resonator for 
2 megahertz heavy ion linear accelerator. Keane, J.T. (Brookhaven 
National Lab., Upton, NY (USA)). 12 Jul 1978. Contract EY-76-C- 
02-0016. 17p. Dep. NTIS, PC A02/MF AO1. 

A quarter wavelength resonant parallel plate transmission line 
to be used to supply energy for acceleration heavy ions is described. 
The operating frequency of this low beta structure will be 2 mega- 
hertz. This resonator will be chiefly in air and provide means of 
transforming radio frequency =— from a 20 kilowatt transmitter 
up to 100 kilovolt peak gap voltage. In the intended 20 gap structure 
this will result in a total peak voltage of 2 million volts. The 
transmission line configuration chosen lends to in-house fabrication 
resulting in time and cost savings. The line is driven in push—pull 
and can be split into two transmission lines near the high voltage 
vacuum window region which enters the accelerating structure. This 
reduces the voltage hold off requirement to 50 kilovolts in the 
window area. Parameters of the line are calculated, including char- 
acteristic impedance and theoretical Q. Electrical and magnetic field 
configurations in the line are given. Impedance matching relation- 
ships between the transmitter and line for optimum power transfer 
are developed. The expected voltage and power relationships are 
then derived. 


24345 (CONF-771206—24) Analyzing randomly occurring volt- 
age breakdowns. Wiltshire, C.W. (General Electric Co., St. Peters- 
burg, FL (USA). Neutron Devices Dept.). 1977. Contract EY-76-C- 
04-0656. 4p. Dep. NTIS, PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

During the acceptance testing of a new design tube, it was 
noted that during final acceptance testing, approximately 40% of the 
products would fail after experiencing several high voltage break- 
downs during the aging sequence in which breakdowns are allowed 
and expected to occur. During the aging, the only data collected was 
if a breakdown occurred. Further analysis indicated only part of the 
tubes that experienced breakdowns during aging failed durng accept- 
ance testing. Analysis of the actual breakdowns is described. 


24346 (LA-UR—78-2258) Nonlinear characteristics of cyclotron 
waves in an ARA configuration. Fachl, R.J.; Shanahan, W.R.; God- 
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frey, B.B. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract 
W-7405-ENG-36. 24p. (CONF-780575—3). Dep. NTIS, PC A02/ 
MF AOl. 

From 3. conference on collective methods of acceleration; 
Laguna Beach, CA, USA (22 May 1978). 

The Autoresonant Accelerator (ARA) offers great promise 
for collective ion acceleration provided large amplitude cyclotron 
waves can be generated with long coherence scales and controllable 
propagation characteristics. Numerical simulations have been per- 
formed to examine cyclotron wave growth in a helical slow-wave 
structure. No inhibition of growth was observed, short of an intrinsic 
space charge limitation. Extraction of such waves from the amplify- 
ing section through realistic terminations has been performed. The 
radial structure and propagation of these large, extracted cyclotron 
waves has been studied and comparisons with linearized waves have 
been drawn. The effect of nonlinear wave properties on ARA 
designs are presented. 


24347 (LA-UR—78-2871) Compact 250-kV injector system for 
PIGMI. Hamm, R.W.; Stevens, R.R. Jr.; Mueller, D.W.; Lederer, 
H.M. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 3p. (CONF-781113—11). Dep. NTIS, PC A02/MF 
AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

A 250-kV proton injector to be used in the development of a 
linac suitable for medical applications has been constructed. This 
injector utilizes a spherical Pierce geometry to produce a converging 
beam. A gas insulated accelerating column is cantilevered on a 
grounded vacuum system, with a separate high voltage equipment 
dome connected to a 300-kV Cockcroft-Walton power supply. The 
injector can be operated locally or remotely, with the remote 
control accomplished by a microprocessor system linked to a central 
control minicomputer. This injector has been designed as a low-cost 
compact system. The design details and the data obtained during 
initial operation are presented. 


24348 (LBL—8170) Phase-space constraints on some heavy-ion 
inertial-fusion igniters and example designs of 1 MJ rf linac systems. 
Judd, D.L. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1978. Contract W-7405-ENG-48. 15p. (CONF-780979— 
10). Dep. NTIS, PC A02/MF AOl. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

The design of a high-energy heavy-ion accelerator system for 
the ignition of inertial-fusion pellet targets starts with the need to 
satisfy the six-dimensional phase space volume requirement at the 
target, taking into account dilutions of ion phase space density 
arising from imperfect beam manipulations throughout the system. 
Although this need is well known, the phase space condition does 
not appear to have been widely used as a systematic design guide. 
Such an approach is presented for systems employing an rf linac 
either as the main accelerator or as a synchrotron injector; some 
general properties of final focusing lens systems are included in the 
analysis. The method is illustrated in some detail, and example 
designs are developed, for one-megajoule linac-accumulator ring 
systems. 


24349 (LBL—8536) Accelerator Division annual report, January 
1976—September 1977. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 1977. Contract W-7405-ENG-48. 47p. Dep. 
NTIS, PC A03/MF AOl. 

Accelerator operations of the Bevatron/Bevalac, the Super- 
HILAC, and the 184-Inch Synchrocyclotron are described. The 
PEP storage ring is described. The superconducting accelerator 
(ESCAR) construction is reported, and experiments in heavy ion 
fusion are described. (GHT) 


24350 (LBL—8631) Failure data analysis of the SuperHILAC 
radio frequency subsystem. Chang, M.K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Dec 1978. Contract W-7405- 
ENG-48. 78p. Dep. NTIS, PC A05/MF AO1. 

This report is a continuation of an earlier report by Liang 
with emphasis now on the Radio Frequency subsystem and its 
components, using current and improved data. It was stated in 
Liang’s report that improvement in overall SuperHILAC availabil- 
ity, which must be very high for medical purposes, is best made by 
improving subsystems that are needed in all modes of operation. 
Two such subsystems were Radio Frequency (RF) and Other, with 
relatively low availabilities of .96 and .93 respectively. Since subsys- 
tem Other is not well defined, the RF became the object of this 
investigation. It was hoped that the components of the RF would 
show properties that were obscured at the higher level. The analytic 
procedure of this report is essentially identical to that in the earlier 
report, except that an operating period analysis is added. 


24351 (SAN—948-1) Further studies of collective ion accelera- 
tion in intense pulsed electron beams. PIFR-557. Final report, May 
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1976—May 1977. Ecker, B.; Putnam, S. (Physics International Co., 
San Leandro, CA (USA)). Jun 1977. Contract EY-76-C-03-0948. 
29p. Dep. NTIS, PC A03/MF AOI. 

Results are reported from the May 1976—May 1977 period of 
research in the collective acceleration of ions from initially neutral 
gas by an intense pulsed electron beam. Experimental results of the 
program pertain to the use of gas density gradients to control beam 
front velocity, proton spectrum measurements, and the influence of 
ion mass on beam front velocity. Progress toward a unified phenom- 
enology is also reported. 


24352 (LA-tr—78-66) Institute of High Energy Physics 76 GeV 
proton synchrotron. Ado, Yu.M.; Zhuravlev, A.A.; Zaytsev, V.L; 
Kotov, V.I.; Myznikov, K.P.; Naumov, A.A.; Sulyaev, R.M.; Te- 
ployakov, V.A.; Troyanov, E.F. (Gosudarstvennyj Komitet 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, ukhov. Inst. Fiziki 
Vysokikh Ehnergij). 1978. Translated from All-Union conference on 
charged particle accelerators, Moscow, USSR, Nov 18—20, 1974, 
pp 36-43. (CONF-741112—10(Trans)). 15p. Dep. NTIS, PC A02/ 
MF AOl. 

From 4. all-union national conference on charged particle 
accelerators; Moscow, USSR (18 Nov 1974). 

Performance and operation of the 76 GeV synchrotron are 
described. Areas covered include the linear accelerator-injector, the 
accelerator ring, plastic ejection systems, and the particle channels. 
(GHT) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 24346, 25056, 25059 


24353 (BNL—25173) Gabor lenses: experimental results at 
Brookhaven. Mobley, R.M. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 9p. (CONF-780979—3). 
Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

Results of experimental trials of the Gabor lens for several 
lenses are presented. Focal lengths are reported for proton and 
xenon beams from 300 to 750 keV. (GHT) 


24354 (CONF-780826—19) Tevatron. Yamada, R. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA)). 1978. Contract EY-76- 
C-02-3000. 28p. Dep. NTIS, PC A03/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The main ongoing project at Fermilab is called the Tevatron, 
meaning 1,000 GeV in beam energy. The following is a list of major 
constituents for this project: Super Ring; upgrading external beam 
lines for experimental areas; electron cooling and antiproton accel- 
eration; and colliding beam facility and its detectors. At present the 
Super Ring is being build and installed in the Main Ring tunnel. Its 
injection line is completed and under test. Modification of the tunnel 
for the Switchyard beam lines is finished. All magnets for the 
Electron Cooling Ring are installed. Protons are being injected into 
the cooling ring for study. The designs for the ogee beam facility 
and its detectors will be finalized shortly. These facilities and their 
development are described. 


24355 (LBL—8302) Insertion of skew quadrupoles to exchange x 
- x’ and y - y’ phase spaces. Neuffer, D. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1978. Contract W-7405- 
ENG-48. 5p. (CONF-780979—13). Dep. NTIS, PC A02/MF AOl1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

Some suggested HIF accelerators require exchange of hori- 
zontal (x-x’) and vertical (y-y’) emittances in beam stacking and 
bunching. This can be accomplished by a 90° rotation in a solenoid. 
The purpose of this note is to demonstrate that this can also be 
accomplished in a skew quadrupole transport system, and to demon- 
strate necessary and sufficient conditions for such a system. 


24356 (LBL—8304) Geometric aberrations in final focussing for 
heavy ion fusion, Neuffer, D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 
14p. Dep. NTIS, PC A02/MF AO1. 

The final focus of a heavy ion fusion (HIF) accelerator 
requires focussing of an intense ion beam on an extremely small 
target spot. This requirement has led to some concern that third- 
order aberrations will significantly distort focussing determined by 
first-order theory. Earlier calculations have confirmed that this is 
true for a number of possible HIF beam/target combinations. This 
note develops these calculations to a more general formulation 
which can be used to estimate third-order distortion without detailed 
calculations. Several candidate HIF beams are presented in some 
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detail as examples. Some general ideas on the constraints which 
third-order aberrations place on HIF parameters are developed. 


24357 (LBL—8351) Comparison of instability theory with simu- 
lation results. Laslett, L.J.; Smith, L.; Haber, I. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1978. Contract W- 
7405-ENG-48. 7p. Dep. NTIS, PC A02/MF AO1. 

For the past year and a half, a parallel effort of analytic work 
and simulation computations has been in progress for the purpose of 
understanding the nature of instabilities which arise in the transport 
of intense ion beams and finding safe regions of operation. The two 
approaches have agreed qualitatively in that simulation runs using 
initial conditions predicted by the linearized theory to be highly 
instable indeed distinctly show instability, and subsequent saturation 
may occur only after an increase in emittance by a factor of two or 
three. Since the theory predicted pronounced instability for a large 
number of modes concurrently, no attempt was made at a quantita- 
tive comparison. Only recently we found a combination of param- 
eters for which the theory predicts only one unstable but rapidly 
growing mode, and the corresponding simulation run shows an 
orderly growth in the early stages (presumably the linear regime) 
with the expected qualitative appearance. Since the linear theory 
provides definite predictions of the evolution of various moments of 
the distribution and the distortion of the boundaries of the various 
two-dimensional projections of the distribution, we undertook a 

uantitative comparison as a means of simultaneously establishing 
the validity of the theory and the reliability of the simulation 
procedure. 


24358 (SAND—78-2049C) High current linear ion accelerators 
for inertial fusion. Humphries, S. Jr. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF-780979— 
9). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

The Pulselac Program at Sandia Laboratories was initiated to 
study the feasibility of very high current, pulsed linear ion accelera- 
tors for inertial fusion applications. The essential feature of the 
research is the electrical neutralization of ion beams within the 
volume of an accelerator by electrons, with the electron dynamics 
controlled by magnetic fields. The physics and technology of the 
systems involves an intimate combination of accelerator theory and 
plasma physics. This paper summarizes the experimental and theo- 
retical program to date and the logic of the program with respect to 
the ultimate fusion application. 


24359 (SLAC-PUB—2196) Multi-ampere heavy ion injector for 
linear induction accelerators using periodic electrostatic focusing. 
Herrmannsfeldt, W.B. (Stanford Linear Accelerator Center, CA 
(USA)). Oct 1978. Contract EY-76-C-03-0515. 14p. (CONF- 
780979—5). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

Two configurations for ion source and drift-tube-linac combi- 
nations that could provide the energy and intensity of accelerated 
ions needed for the HIF applications are described. The focusing for 
the systems is provided by a periodic structure of rectangular 
electrostatic lenses. Scaling rules and extensions of the ideas will be 
briefly described. Example systems are described that could provide 
150 uC of uranium or cesium ions at 12 MeV. 


AUXILIARIES AND COMPONENTS 


REFER ALSO TO CITATION(S) 24163, 24310, 24352, 24388, 24389 


(SLAC-PUB—2237) Harmony in science: superconducti- 
vity and high energy physics. St. Lorant, S.J. (Stanford Linear 
Accelerator Center, CA (USA)). Nov 1978. Contract EY-76-C-03- 
0515. 8p. (CONF-780952—45). Dep. NTIS, PC A02/MF AO1. 

rom Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Thirty-one days after the disclosure of high-field supercon- 
ductivity in NbsSn, the bubble chamber group at the Lawrence 
Berkeley Laboratory began a program to apply this discovery to 
high-energy physics. On that day in 1961 a very special relationship 
was born which, as subsequent events were to show, proved to be 
one of the most fruitful associations in modern science. Given the 
well-known high-technology content and innovative approach to 
problem solving associated with high-energy physics, it is hardly 
surprising that significant developments in applied superconductivity 
took place in accelerator laboratories. Particle physics requires a 
bewildering array of technologically sophisticated equipment: from 
the instant when particles are injected into the accelerator through 
the acceleration process, beam extraction, separation, and steering to 
the instant of collision and analysis of the interaction products, 
superconducting devices play a most important role. Each step in 


ERA VOL. 4, NO. 9 


this process is examined; how the latest advances in superconducti- 
vity have been applied is described, as well as why these develop- 
ments necessarily took place. It is remarkable that, in spite of 
considerable fiscal restraint, high-energy physics is entering a period 
of major construction activity. Thus, if history repeats itself, there 
will soon be a flood of innovations, each intended to alleviate some 
problem brought on by increasingly expensive power and rising 
production costs, not to mention the constant clamor for higher 
accelerator energies and greater resolution of the detection equip- 
ment. 11 figures, 1 table. 


INJECTION AND EXTRACTION SYSTEMS 
REFER ALSO TO CITATION(S) 24347 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 24198, 24199, 24200, 24354, 
24387, 25120 


24361 (CONF-780957—2) Fast neutron dose equivalent rates in 
heavy ion target areas. Fulmer, C.B.; Butler, H.M.; Ohnesorge, W.F.; 
Mosko, S.W. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AO1. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

At heavy ion accelerators, personnel access to areas near the 
target is sometimes important for successful performance of experi- 
ments. Radiation levels determine the amount of time that can be 
spent in these areas without exceeding maximum permissible expo- 
sures. Inasmuch as the fast neutrons contribute the major part of the 
Rem dose rates in these areas, knowledge of the fast neutron levels is 
important for planning permissive entry to target areas. Fast neutron 
dose rates were measured near thick medium mass targets bombard- 
ed with beams of C, N, O, and Ne ions. beam energies ranged from 3 
to 16 MeV/amu. Dose rates (mrem/h) 1 meter from the target 90 
degrees from the beam direction range from ~ 0.05 at MeV/amu to 
~ 50 at 16 MeV/amu. These data should be helpful in planning 
permissive entry to heavy ion target areas. 


24362 (LA-UR—78-2649) Remote examination and disassembly 
of a biomedical target at LASL. Cook, J.H.; Newbury, F.H.; Shaffer, 
D.S. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 22p. (CONF-781105—50). Dep. NTIS, PC A02/MF 
AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Group CMB-14 at the Los Alamos Scientific Laboratory 
examines a failed water-cooled biomedical pion-production target 
used in the Los Alamos Meson Physics Facility. The target had 
developed a water leak during service. During investigation of the 
failure, the target was pressurized in water first to locate the leak 
generally and second to pinpoint it after the target was partially 
disassembled. Samples from the target were examined by a metallo- 
graph, a scanning electron microscope, an electron and an ion 
microprobe, and an x-ray diffractometer. 


24363 (LA-UR—78-2721) Microprocessor-based controller for a 
liquid hydrogen target refrigerator. Gjovig, A.J.; Little, J.D.; Novak, 
J.K. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 4p. (CONF-781033—14). Dep. NTIS, PC A02/MF 
AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A microprocessor-based cryogenic refrigerator controller de- 
veloped at the Los Alamos Scientific Laboratory provides automatic 
cooldown and subsequent monitoring of liquid hydrogen targets. 
The controller performs the initial cooldown of the cryogenic 
system and provides continuous monitoring of the important system 
parameters. An alarm is sounded to summon an operator in the event 
of any parameter exceeding predetermined limits. 


24364 (LBL—7735) Cryogenic vacuum pumping at the LBL 88- 
inch cyclotron, Elo, D.; Morris, D.; Clark, D.J.; Gough. R.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. 
Contract W-7405-ENG-48. 6p. (CONF-780957—5). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

A cryogenic vacuum pumping panel has been in operation at 
the 88-inch cyclotron since 1974. The nude pumping panel is located 
in the acceleration chamber. The pumping surface consists of tubing 
cooled to 20°K by a closed loop helium refrigeration system. The 
pumping surfaces are shielded from radiation heat loads and water 
vapors by liquid nitrogen cooled baffles. The panel was designed for 
an average pumping speed of 14,000 liters/sec. for air. This approxi- 
mately tripled the total effective pumping on the acceleration cham- 
ber from the existing diffusion pumped system, significantly reducing 
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charge exchange losses of heavy ions during acceleration. Design, 
installation and performance characteristics are described. 


24365 (LBL—8328) Prototype CCD system for the time projec- 
tion chamber. Fancher, D.L.; Lee, K.L.; Mallet, J.; Martin, P.; 
Shapiro, G. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1978. Contract W-7405-ENG-48. 1l1p. (CONF-781033— 
22). Dep. NTIS, PC A02/MF AOI1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Portions of document are illegible. 

A prototype sixteen channel charge-coupled device (CCD) 
system has been constructed for use with the prototype Time Projec- 
tion Chamber (TPC) installed at the Bevalac at LBL. The system 
stores and digitizes analog pulse height information as a function of 
time from a set of proportional wires or cathode pads and provides 
the TPC with a true three-dimensional spatial readout. The perform- 
ance of the system was found to be comparable to that of an 
equivalent ADC system. 


24366 X-ray beam compensation. Taumann, L. (to Applied Ra- 
diation). US Patent 4,109,154. 22 Aug 1978. Filed date 18 Mar 1977. 
6p. 

In an electron accelerator having a target which is exposed to 
an electron beam for the production of x-ray deceleration radiation, 
a conical compensating member is arranged centrally within a cone 
pattern of the x-ray radiation. The compensating member has a 
decreasing conical shape toward the target and merges into a cylin- 
der portion. Beam paths within the cylinder portion which are 
additional to those in a conventional purely conical compensating 
member are compensated by a recess positioned in a base of the 
compensating member having an appropriately selected depth. In 
another embodiment, a conically shaped compensating member is 
arranged within the cone-shaped x-ray pattern such that a tip of the 
compensating member is aligned away from the target and a base is 
aligned toward the target. A collimator having a conical passageway 
surrounding the x-ray radiation has a groove for receiving the base 
of the compensating member so as to mount the same within the 
conical passageway of the collimator. 4 figures. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 23085 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 22772, 22789, 22989, 23005, 
24306, 24499, 24619, 24880, 24885, 24886 


24367 (BNL—25132) Data acquisition and experiment control 
system for a large area neutron detector. Alberi, J.L. (Brookhaven 
National Lab., Upton, NY (USA)). Oct 1978. Contract EY-76-C-02- 
0016. 7p. (CONF-781033—37). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The system consists of a data input subsystem, a display 
subsystem and a spectrometer control subsystem. The data input 
subsystem consists of a two-dimensional analog-to-digital converter 
with the analog section remote from the rest of the system. The 
analog-to-digital converter clock runs at 100 MHz. There can be up 
to 1024 channels in each dimension for a maximum array size of ~ 1 
million words. Arrays of this size may be easily handled by a 
multiport memory with 6.71 x 107 words of address space. The read/ 
increment/write time for data in this array is 2.5 psec per event. The 
display and neutron spectrometer subsystem are also briefly de- 
scribed. 


24368 (LBL—7967) Radiation damage of germanium detectors. 
Pehl, R.H. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1978. Contract W-7405-ENG-48. 10p. (CONF-7804113— 
1). Dep. NTIS, PC A02/MF AO1. 

From 1978 gamma ray spectroscopy in astrophysics sympo- 
sium; Greenbelt, MD, USA (28 Apr 1978). 

In the course of a continuing study of the proton damage of 
germanium detectors, a reverse electrode configuration coaxial de- 
tector that had been fabricated at Lawrence Berkeley Laboratory 
(LBL) five years ago and a 1 cm thick planar detector made from 
the same crystal were irradiated with 5.1 GeV protons in a recent 
experiment. These detectors were irradiated simultaneously—there 
were actually a total of five detectors in line. The coaxial detector 
was considerably less sensitive to the high-energy proton damage 
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than was the planar detector. These data indicate a factor of ~ 3. 
This would imply a factor of ~ 60 when comparing coaxial detec- 
tors having the opposite electrode configuration. Although addition- 
al experiments must be done, the evidence is now quite strong that 
coaxial germanium detectors having the n* contact on the coaxial 
periphery should not be used in any situation subject to significant 
radiation damage such as on an extended mission in space. 


24369 Radiation monitor. Pao, C.T.; Green, W.K. (to General 
Electric Co.). US Patent 4,092,539. 30 May 1978. Filed date 23 Jul 
1976. 8p. 

A system for indicating radiation from a radioactive fluid 
such as a gas wherein simultaneous indications of the activity con- 
centration of radioactivity of the gas, the radiation dose rate and 
average energy of the radiation are provided. 


24370 On-line monitor for alpha-emitting aerosols. Yule, T.J. 
(Argonne National Lab., IL). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 
762-766(Feb 1978). 

An extremely sensitive on-line monitor for alpha-emitting 
aerosols was developed. The monitor incorporates discrimination 
against background radon and thoron daughter product activity 
which is based on two factors. Firstly, the background activity is 
associated with small-sized dust particles, while the aerosol to be 
monitored has most of its activity associated with large-sized parti- 
cles. Secondly, the alpha-particle energies from the two sources are 
different. The monitor utilizes virtual impactors to concentrate the 
large-sized particles into a reduced flow. This size-selected sample is 
then collected on a filter which is viewed by a detector. The monitor 
is capable of detecting less than one maximum permissible airborne 
concentration, MPC/sub a/, of these hazardous aerosols in less than 
one-half hour. 


24371 Theoretical efficiencies and spectral calculations for the 
picture-detector element in a germanium ‘y-ray camera. Swierkowski, 
S.P.; Ewins, J.H. (Univ. of California, Livermore). JEEE Trans. 
Nucl. Sci.; NS-24: No. 4, 1958-1961(Aug 1977). 

Development of a picture-element for a two dimensional y- 
ray Camera using germanium as the active element is described. The 
equipment does not require lithium compensation. The picture ele- 
ment is the tetragonal-shaped diode portion of a crystal whose 
opposite ends are connected to orthogonal conducting strips. Detec- 
tor element isolation is provided by shallow grooves between the 
strips. The dead layer is very thin and the detector thickness is 10 
mm. The tetragonal shaped picture-detector element is 2 x 2 x 10 
mm*. Methods to model scattering and efficiency are described. (FS) 


24372 AISb as a high-energy photon detector. Yee, J.H.; Swier- 
kowski, S.P.; Sherohman, J.W. (Univ. of California, Livermore). 
IEEE Trans. Nucl. Sci.; NS-24: No. 4, 1962-1967(Aug 1977). 

The possibility of using AlSb as a potential material for high- 
energy photon detection is examined by comparing the mobilities of 
the free carriers, the energy gap, the atomic number, and the carrier 
recombination time for AlSb, CdTe, Si, and Ge. It is concluded that 
at room temperature AlSb should be an intrinsically better high- 
energy photon detector than the three other materials. Simulated 
detector spectra for AlSb and CdTe are compared for ambient 
temperature detector performance. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 24650 


24373 (ORNL/TM—46167) Evaluation of polymers for fast neu- 
tron personnel dosimetry by the electrochemical technique. 
Johnson, S.A.; Ziemer, P.L.; Gammage, R.B.; Thorngate, J.H. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 62p. Dep. NTIS, PC A04/MF AOI. 

Thesis. Submitted by S.A. Johnson to Purdue Univ., Lafyette, 


IN. 

Four plastics have been evaluated as potential fast neutron 
dosimeters, namely cellulose acetate, cellulose triacetate, cellulose 
acetobutyrate and polycarbonate. The technique of nuclear track 
registration in the plastics was used as the method of dosimetry. 


24374 Evaluation of MDH model 1015 x-ray monitor. Lee, T.R. 
Rockville, MD; Bureau of Radiological Health (1977). 30p. 

The Bureau of Radiological Health has evaluated two proto- 
types of an instrument designed to be used to measure the radiation 
output of diagnostic x-ray machines. The performance of the instru- 
ment, which measures exposure, exposure rate and exposure time, is 
compared to claimed performance specifications. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 23947, 24726 
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24375 (BNL—25050) Detection of perfluorinated taggants in 
electric blasting caps by electron capture monitors. Dietz, R.N.; 
Goodrich, R.W.; Cote, E.A. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. Op. (CONF-7810115—2). 
Dep. NTIS, PC A02/MF AO1. 

From New concepts symposium and workshop on detection 
and identification of explosives; Reston, VA, USA (30 Oct 1978). 

Portions of document are illegible. 

Three types of monitors or detecting instruments for deter- 
mining the presence of perfluorinated taggants have been developed 
and validated in field studies. Each of the three versions--a portable 
continuous real-time monitor, a portable concentrating chromato- 
gm. and a fixed station high sensitivity chromatograph -- have 

utilized for detecting these types of compounds in atmospheric 
— studies. The portable continuous monitor, which has a detec- 
capability of two parts of ta t in one trillion of air (2 
pp pp 10! ), has been used in three field tracer studies in the past 18 
months, operating on-board aircraft. In a scenario such as continuous 
on-line screening of checked and hand-carried luggage at airport 
environments, the sensitivity and response time are more than ade- 
quate. Confirmation of the method applied to conveyor belt suitcase 
screening has been demonstrated. A small concentrating field instru- 
ment was developed and field tested more than a year ago. Five 
minute repetitive sampling rates are estimated to ultimately provide 
limits of detection for the taggant compounds at about 5 pp 10'¢ and 
could be extended as much as another 50-fold lower. Applications 
potentially include detecting vapor tagged explosives in meeting 
rooms, corridors and passageways, and on-board aircraft. 


24376 (BNL—25258) Azimuthal ota $ of the avalanche in pro- 
portional chambers. Okuno, H.; yy Loon V.; Walenta, 
A.H. (Brookhaven National Lab., oe (USA)). Oct oy 
Contract EY-76-C-02-0016. 10p. (co F781033.-29). Dep. NTIS 
PC A02/MF AOl1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The angular distribution of the avalanche around the anode 
wire in the gas proportional counter is determined by measuring the 
distribution of positive ions arriving on cathode strips surrounding 
the anode wire for each single event. The shape and width of the 
distribution depend on such factors as the gas gain, the anode 
diameter, the counting gas and the primary ionization density. Ef- 
fects of these factors are studied systematically, and their importance 
for practical counter applications is discussed. 


(IS—4596) Design of rf power amplifiers (high and low Q) 
and lumped equivalent circuits of transmission lines with NMR appli- 
cations. Murphy, P.D; Gerstein, B.C. (Ames Lab., IA (USA)). Dec 
boy Contract W-7405-ENG-82. 30p. Dep. NTIS, PC A03/MF 


A general procedure for designing rf power amplifiers is 
described. The ~ y of high Q and low Q linear, rf power 
amplifiers at 56.0 are presented. These amplifiers have been 
used in double resonance and multiple pulse NMR experiments. 
Finally, the design of lumped equivalent circuits of transmission lines 
is discussed. These circuits are shown to possess desirable properties 
especially in NMR double resonance experiments. 


24378 (LBL—7281) Some electronic aspects of energy measure- 
ments with solid-state detectors. Goulding, F.S.; Landis, D.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1977. 
Contract W-7405-ENG-48. 8p. (CONF-771023—-51). Dep. NTIS, 
PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The usual requirement for a spectrometer system is to provide 
the best energy resolution that can be obtained with a set of given 
experimental constraints. These constraints can change with each 
experiment, and the experimenter should be able to optimize the 
parameters of the spectrometer to obtain the best results. The 
detector, either silicon or germanium, is connected to a charge- 
sensitive preamplifier. The detector produces short current pulses of 
a width equal to the collection time of the detector. These are 
integrated by the charge-sensitive preamplifier which produces a 
voltage step at its output. The output step rise time is equal to the 
collection time of the detector, its amplitude is equal to the input 
charge divided by the capacitance of the feedback capacitor, and its 
decay time constant is determined by the preamplifier feedback 
components. 


24379 (LBL—8133) Effect of crystal growth direction on the 
energy resolution of high-purity germanium detectors. Hubbard, G.S.; 
Haller, E.E.; Hansen, W.L. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. Tp. 
(CONF-781033—32). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 
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[100] and [113] direction high-purity germanium crystals with 
dislocation densities > 10* cm~? have been examined by Hall effect, 
Deep Level Transient Spectroscopy and gamma-ray spectrometer 
performance. High dislocation density in [100] crystals appears to 
give rise to acceptor levels which cause broadened and/or asymmet- 
ric photopeaks. [113] crystals with EPD > 10*cm™? do not show 
these effects. 


24380 (N—78-23896) Set-up of an alpha spectrometry system. 
Calicchia, A. (Istituto Superiore di Sanita, Rome (Italy), Laboratori 
di Fisica). 22 Nov 1976. 14p. (ISS-T—76/14). NTIS PC A02/MF 
AOl. 


The principles of operation of an alpha particle spectrometry 
system, using a silicon solid state detector, are described. The 
spectrometer allows precise determination of the sample's activity 
and specifies the alpha-emitting radionuclides. Measurements to de- 
termine the system performance, i.e. the energy resolution and the 
real sensitivity, are presented. 


24381 (RLO—2225-T45-1) Neutron yields from (a,n) reactions 
of importance to reactors. Woodruff, G.L.; Johnson, D.L.; Grant, P 
(Washington Univ., Seattle (USA). Dept. of Nuclear Engineering). 
1978. Contract EY-76-S-06-2225-045. 14p. Dep. NTIS. PC A02/MF 
AOl. 

Progress is reported here for the period January 1, 1978 to 
September 15, 1978. During this time effort was devoted to three 
areas: measurements of the delayed neutron equilibrium spectrum of 
240Py, neutron transport calculation for the design of a flat-response 
neutron detector assembly, and design and apparatus development 
for the flat-response neutron detector assembly. Work in the first 
two categories is now complete. A delayed neutron spectrum for 
240Py was measured, and this represents the first such measurement 
that has been performed. Transport calculations show that a graphite 
assembly approximating a sphere of radius 60-cm and containing a 5- 
cm Be shell adjacent to a central neutron source should be a flat- 
response detector assembly with impressive performance. If mea- 
surements agree with the calculations, this assembly will have an 
efficiency that is almost independent of neutron energy up to about 8 
MeV. 3 figures. 


24382 Efficiencies and light curves for neutron spectrum mea- 
surements using NE-213,. Chou, H.P.; Johnson, R.H. (Purdue Univ., 
West Lafayette, IN). Trans. Am. Nucl. Soc.; 30: 592-593(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24383 Intrinsic efficiency of germanium: a basis for calculating 
expected detector efficiency. Strauss, M.G. (Argonne National Lab., 
11): Sherman, I.S.; Cattelino, M.J.; Brenner, R.; Pehl, R.H. IEEE 

Trans. Nucl. Sci.; NS-24: No. 1, 88- 92(Feb 1977). 

A method is presented whereby the intrinsic efficiency of Ge 
is utilized to calculate the expected peak efficiency of detectors 
having a wide range of sizes. The intrinsic efficiency of Ge, which is 
the probability for total absorption, was measured at 122 and 136 
keV in Ge(Li) coaxial detectors and HPGe planar detectors having 
an effective thickness ranging from 5 to 50 mm. At 136 keV it is 64% 
for a thickness of 10 mm and 82% for 20 mm, after which it levels 
off reaching 89% at 50 mm. It is shown that the peak efficiency of a 
detector is a product of only the intrinsic efficiency and the solid 
angle, once losses due to edge escape and detector imperfections 
(surface channels and high dislocation densities) are determined. The 
absolute and relative [to Nal(T1)] peak efficiency of a sample detec- 
tor, calculated on the basis of intrinsic efficiency, are in good 
agreement with measured values. This method should find applica- 
tions in the design of new detector systems particularly those for 
diagnostic imaging with Tc (140 keV). 


24384 Modified specimen stage for x-ray analysis in a TEM. 
Zaluzec, N.J.; Fraser, H.L. (Univ. of Illinois, Urbana). J. Phys., E 
(London); 9: 1051-1052(1976). 

A new design of a specimen cup for a transmission electron 
microscope (TEM) equipped with side entry goniometer and a 
double tilt specimen stage is described. The new cup is a direct 
substitute for that originally fitted, and when used in the microscope, 
which is equipped with an energy dispersive x-ray analysis system, 
results in a substantial reduction in the intensity of system peaks. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 24365, 24406 


24385 (COO—2114-33) Data labeling and packing scheme for the 
tagged photon spectrometer. Nauenberg, U. (Colorado Univ., Boulder 
(USA). Dept. of Physics and Astrophysics). [nd]. Contract EY-76- C- 
02-2114. 25p. Dep. NTIS, PC A02/ME AO AOl. 
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24386 (ORNL/TM—6709) Response of a uranium—plastic ca- 
lorimeter to low GeV (= 10-GeV) protons. Gabriel, T.A.; Bishop, 
B.L. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W- 
7405-ENG-26. 15p. Dep. NTIS, PC A02/MF AO1. 

The calculated response of a uranium—plastic calorimeter for 
incident 1-10 GeV protons is presented and compared to previously 
published data for a uranium—liquid argon calorimeter. 


24387 (SLAC-PUB—2216) High speed trigger system for total 
deposited energy measurement in a liquid argon calorimeter. Grund, 
J.E. (Stanford Linear Accelerator Center, CA (USA)). Oct 1978. 
Contract EY-76-C-03-0515. 5p. (CONF-781033—28). Dep. NTIS, 
PC A02/MF AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A system to produce trigger signals measuring the total 
energy deposited in the liquid argon/lead shower counters of the 
SPERR Mark II Detector at the Stanford Linear Accelerator Center 
is described. The trigger signals are developed by summing, filtering, 
and discriminating the signals from several thousand preamplifiers 
connected to the liquid argon detector strips. The system require- 
ment of trigger information 430 ns after a particle has entered the 
shower counter led to a special filter design in which a leading edge 
sampling technique was utilized. A filtered signal representing the 
total deposited energy is measured by a fast level discriminator that 
is strobed in synchronization with the e*e~ beam crossings of the 
SPEAR storage ring. This sampling of the filtered waveform pro- 
duces a digital output that is delivered to the trigger logic. 


24388 Description of a drift chamber system employed in an 
experiment at Brookhaven National Laboratory. Cester, R.; Fitch, 
V.L.; Isaila, M.; Kadel, R.W.; Webb, R.C.; Whittaker, J.D.; Wither- 
ell, M.S. (Princeton Univ., NJ). JEEE Trans. Nucl. Sci.; NS-25: No. 
1, 53-55(Feb 1978). 

A drift chamber system containing ~ 250 wires for use in a 
double arm magnetic spectrometer experiment at the Brookhaven 
National Laboratory AGS was designed and constructed. Basic 
experimental constraints were the need for good detection efficien- 
cy, a reasonably linear relationship between drift time and position, 
long term stability in a high particle flux environment, and ease of 
construction. Electronics for reading out this drift time information 
with much the same set of restrictions was constructed. 


24389 Design and performance of a broad band focusing Cheren- 
kov counter. Cester, R. (Princeton Univ., NJ); Fitch, V.L.; Kadel, 
R.W.; Webb, R.C.; Whittaker, J.D.; Witherell, M.S.; May, M. JEEE 
Trans. Nucl. Sci.; NS-25: No. 1, 525-527(Feb 1978). 

A broad band (.95 < 8 < 1.00) focusing Cherenkov counter 
with large angular acceptance (+-4°) for use in particle identifica- 
tion in a double armed spectrometer experiment at the Brookhaven 
National Laboratory AGS was designed and constructed. To 
achieve this large angular acceptance while maintaining a resolution 
in particle velocity of AB ~ .015 a new method of light collection 
was employed. This light collection scheme is discussed and general 
applications of this method to improve the velocity resolution of 
existing differential Cherenkov counters is presented. 


24390 High efficiency detectors for time-of-flight with high 
energy neutrons. Goodman, C.D. (Oak Ridge National Lab., TN); 
Rapaport, J.; Bainum, D.E.; Greenfield, M.B.; Goulding, C.A. JEEE 
Trans. Nucl. Sci.; NS-25: No. 1, 577-581(Feb 1978). 

Sub-nanosecond time resolution was achieved with neutrons 
about 100 MeV on a scintillation detector 15 x 15 x 100 cm viewed 
by a single phototube. Time compensation is accomplished by tilting 
the scintillator axis with respect to the neutron flight path. The 
interplay between the time compensation from the geometry of light 
collection and the electronic technique for picking off the time signal 
are discussed. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 21363, 24433, 24435 


24391 (LBL—8252) 3-D object reconstruction emission and 
transmission tomography with limited angular input. Tam, K.C.; 
Perez-Mendez, V.; Macdonald, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1978. Contract W-7405- 
ENG-48. 9p. (CONF-780157—1). Dep. NTIS, PC A02/MF AOl1. 

From Workshop on physics and engineering in computerized 
tomography; Irvine, CA, USA (17 Jan 1978). 

The effects of the angular range of data taking in reconstruc- 
tions in planar positron cameras using the deconvolution method and 
the matrix method, respectively, are investigated. It is found that in 
the absence of any a priori information there are undetermined 
components in the reconstruction if the field of view of the positron 
camera is limited. However, most of the undetermined components 
are recovered in the case in which the transverse spacing of the 
object is discrete, and all of them are recovered if the fact that the 
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object extent is finite is utilized. It is concluded that the two 
reconstruction methods are mathematically equivalent. The results 
obtained can be applied to other transmission and emission imaging 
devices. 


24392 (ORNL/TM—6678) Application of a one-dimensional po- 
sition-sensitive detector to a Kratky small-angle x-ray camera. Russell, 
T.P.; Stein, R.S.; Kopp, M.K.; Zedler, R.E.; Hendricks, R.W.; Lin, 
J.S. (Oak Ridge National Lab., TN (USA); Massachusetts Univ., 
Amherst (USA). Polymer Research Inst.). Jan 1979. Contract W- 
7405-ENG-26. 59p. Dep. NTIS, PC A04/MF AOI1. 

A conventional Kratky small-angle collimation system has 
been modified to allow the use of a one-dimensional a, 
tive x-ray detector. The detector was designed specifically for use 
with a long-slit camera and has uniform sensitivity over the entire 
beam in the slit-length direction. Procedures for alignment of the 
collimation system are given, and a variety of tests of the perform- 
ance of the system are presented. Among the latter are measure- 
ments of electronic noise and parasitic scattering as well as compari- 
sons against samples which were also measured on other cameras. 
The good agreement of these comparisons demonstrates the success 
of the use of a position-sensitive detector with the Kratky collima- 
tion system. 


24393 (RFP—2808) Nuclear Instrumentation Module (NIM) 
standard logic processor as a analyzer. Minges, G.P. 
(Atomics International Div., Golden, CO (USA). Rocky Flats 
Plant). 4 Nov 1978. Contract EY-76-C-04-3533. 25p. Dep. NTIS, PC 
A02/MF AOl. 

A general purpose electronic logic processor has been de- 
signed into a 2 wide NIM (Nuclear Instrumentation Module) bin 
module. The unit utilizes a microprocessor to achieve necessary 
versatility. The processor's first use is as a new generation signal 
analyzer for use in radiometric personnel and vehicle portal moni- 
tors. Significant improvements have been obtained in sensitivity and 
stability over existing analog discriminators. The new analyzer is 
presently being used to update personnel and vehicle portal monitor- 
ing systems. 

24394 ORNL 10-meter small-angle x-ray scattering camera. Hen- 
dricks, R.W. (Oak Ridge National Lab., TN). J. Appl. Crystallogr.; 
11: 15-30(1978). 

A new small-angle x-ray scattering camera which utilizes a 
rotating-anode x-ray source, crystal monochromatization of the inci- 
dent beam, pinhole collimation, and a two-dimensional position- 
sensitive proportional counter has been developed. Because the sizes 
of the x-ray focal spot, the sample and the resolution element of the 
detector are each approximately 1 x 1 mm, the camera was designed 
so that the focal spot-to-sample and sample-to-detector distances 
may each be varied in 0.5 m increments up to 5 m to provide a 
system resolution in the range 0.5 to 4.0 mrad. A large, general- 
purpose specimen chamber has been provided into which a wide 
variety of special-purpose specimen holders can be mounted. The 
detector has an active area of 200 x 200 mm and has up to 200 x 200 
resolution elements. Data are recorded in the memory of a minicom- 
puter by a high-speed interface which uses a microprocessor to map 
the position of an incident photon into an absolute minicomputer 
memory address. With this interface, over 105 events s~' can be 
recorded. The data recorded in the computer memory can be 
processed on-line by a variety of programs designed to enhance the 
user's interaction with the experiment. At the highest angular resolu- 
tion (0.4 mrad) the flux incident on the specimen is 1.0 x 10° photons 
s~! with the x-ray source operating at 45 kV and 100 mA. The 
performance of the instrument is demonstrated with several exam- 
ples, among which are scattering patterns from voids in neutron- 
irradiated nickel, plastically deformed polyethylene and collagen 
fibrils. Results from a kinetic study of the crystallization of polyeth- 
ylene are also reported. 


24395 Dual detector neutron lifetime log: theory and practical 
applications. Serpas, C.J.; Wichmann, P.A.; Fertl, W.H.; DeVries, 
M.R.; Rndall, R.R. (Dresser Atlas, Houston, TX). pp 37p, Section 
CC of Transactions of the SPWLA eighteenth annual logging sym- 
posium. Houston, TX; Society of Professional Well Log Analysts, 
Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

The Neutron Lifetime Log instrumentation has continued to 
evolve and now is equipped with dual detectors for increased ease in 
gas detection and also a ratio response for a simultaneous porosity 
determination. A good deal of experimentation was involved to 
minimize both lithology and salinity effects on the porosity indica- 
tion. This paper contains a discussion of the theory and concepts 
related to the application of the Dual Detector Neutron Lifetime 
Log (DNLL). It is important to note that with these advances the 
recording of thermal neutron capture cross section (2) remains 
consistent with the past measurements of earlier generations of 
instruments as the most accurate determination of this parameter. A 
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number of field examples of the: newly logged results are shown. 
These field cases include Dual Detector L's run thru the drill 
strings of highly deviated holes when difficulties were encountered 
~ etting conventional open hole logs to bottom, logs thru open 

orations and hot radioactive zones, comparisons of the large and 
small diameter instruments, logs with anomalous fluids in the annu- 
lus, logs thru multiple casing strings, and a number of other exam- 
ples. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


24396 (SAND—78-1798C) Radiation effects in optical emitters 
and receivers. Barnes, C.E.; Mitchell, K.W. (Sandia Labs., Albuquer- 
= 5 NM (USA)). 1978. Contract EY-76-C-04-0789, Tp. (CONF. 

23—2). Dep. NTIS, PC A02/MF AOI1. 

From Fiber optics and communications exposition; Chicago, 
IL, USA (6 Sep 1978). 

In some applications optoelectronic devices must function in a 
radiation environment which requires knowledge of the manner and 
extent of expected device degradation upon exposure to radiation. 
An up-to-date summary of radiation damage studies on the emitter 
and detector components of optoelectronic systems: Light-emitting 
diodes (LEDs), laser diodes, semiconductor detectors, and optical 
isolators. Some conclusions drawn from this work are: (1) Ampho- 
terically Si doped GaAs LEDs are extremely sensitive to irradiation 
and should be avoided except in those applications where the fluence 
and/or dose levels are low and changes in emitter output can be 
tolerated. (2) The most important pre-irradiation parameters for 
judging LED radiation degradation are the minority carrier lifetime, 
tauo, and the output power Po. By controlling tauo with radiative 
recombination processes one can minimize the radiation sensitivity 
and, at the same time, maintain large Po values. (3) Laser diodes 
when operated well into lasing conditions are insensitive to irradia- 
tion and therefore attractive for radiation environment applications. 
(4) Detectors which depend on diffusion-limited collection of carri- 
ers for photocurrent generation are sensitive to irradiation and 
should be avoided. (5) Recent data shows that certain actively biased 
avalanche photodiodes do not catastrophically fail during ionization 
pulses as large as 1 x 10° rads/sec, and therefore, these devices 
should be considered for radiation applications. (6) For future sys- 
tems operating at wavelengths greater than 1.0 ym, III—V com- 
pound detectors with thin active regions are more attractive than Si 
detectors. (7) Finally, many commercial optical isolators are made 
up of pr ey | Si doped GaAs LEDs and phototransistors. 
Since both of these devices are radiation sensitive, such isolators are 
not suitable for radiation environments. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 21165, 21168, 21170, 21191, 
21200, 21240, 21331, 22569, 22762, 23004, 23007, 23152, 23393, 
23733, 23827, 24025, 24047, 24049, 24217, 24269, 24458, 24482, 
24604, 24755, 25112 


24397 (BDX—613-1908(Rev.)) Slotting by electrochemical 
grinding. Stiles, R.W. (Bendix Corp., Kansas City, MO (USA)). Nov 
yng Contract EY-76-C-04-0613. 22p. Dep. NTIS, PC A02/MF 
AOl. 


Cutting tests performed with both AlO; copper-bond and 
diamond grinding wheels to determine tolerance capabilities in the 
production of narrow slots by electrochemical grinding. The effects 
of varying machining parameters were studied. Slot tolerance was 
+-97.79 ym with the AlO; wheel and +-106.68 ym with the 
diamond wheel. The diamond wheel is superior because of its wear 
resistance. 


24398 Fundamentals of electron microscopy. Van der Biest, O.; 
a G. pp 18-51 of Electron microscopy in mineralogy. Wenk, 
R. (ed.). Berlin, Germany; Springer-Verlag (1976). 

Kinds of information gained by using electron microscopy 
and techniques which have become standards in metal research are 
described. The principles of these techniques are reviewed and 
illustrated with examples from ceramic and mineral research. 


24399 (COO—4338-3) Air leakage in refrigerated vans: report of 
confirmation tests conducted with the prototype air leakage test set. 
(Bodenheimer (B.A.) and Co., Inc., Stamford, CT (USA)). Oct 1978. 
Contract EC-77-C-02-4338. 59p. Dep. NTIS, PC A04/MF AOl. 

The objective of the work described was to evaluate the 
utility of the Prototype Air Leakage Test Set constructed for the 
United States Department of Energy under this contract, and to 
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compare the air leakage data obtained by use of the Test Set to that 
obtained by use of three different, existing test equipments at three 
manufacturers of trailers and containers. 


24400 (LBL—7303) Corrections for component imperfections 
and azimuth errors in an automatic self-compensating ellipsometer. 
Smith, C.G.; Remer, J.S.; Muller, R.H. (California sot Teiedey 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 106p. Dep. NTIS, PC A06/MF AO1. 

An analysis of the first-order effects of component imperfec- 
tions and azimuth errors in an automatic, self-compensating ellipso- 
meter is presented. Twenty-three parameters in a linearized theory 
are used to compute the ellipsometer parameters A and psi from 
polarizer, quarter wave compensator, and analyzer azimuths. These 
parameters are evaluated using 56 experimental measurements. The 
effectiveness of the corrections is recognized by a substantial de- 
crease of the differences between 4-zone measurements. The theo- 
retical dependence of the magnitude of errors on the orientation of 
the polarizer, analyzer, and quarter wave plate was experimentally 
verified. 


24401 (LBL—7986) Detection and measurements of air pollut- 
ants and constituents by millimeter-wave microwave spectroscopy 
Leskovar, B.; Kolbe, WF. (California Univ., Berkeley (USA). ta. 
rence Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 14p. 
(CONF-781033—34). Dep. NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The properties of millimeter-wave spectrometers as highly 
specific and sensitive experimental research tools for monitoring 
gaseous pollutants of interest in pollution research are presented. A 
spectrometer system operating at frequencies in the vicinity of 70 
GHz and employing a semi-confocal Fabry—Perot resonator as the 
sample cell is described. The resonator is voltage tuned by means of 
a piezoelectric transducer which enables it to track the microwave 
source frequency. The operation and performance of the spectrom- 
eter are discussed and illustrated by measurements of diluted samples 
of sulfur dioxide. The noise from the microwave source, the absorp- 
tion cell and the receiver, which ultimately limits the achievable 
sensitivity are discussed along with considerations for future sensitiv- 
ity improvements. 


24402 (LBL—8272) Description of a spectral atmospheric radi- 
ation monitoring network. Martin, M.; Berdahl, P. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1978. Contract W- 
— 9p. (CONF-780630—2). Dep. NTIS, PC A02/MF 
AOl. 

From 3. conference on atmospheric radiation; Davis, CA, 
USA (28 Jun 1978). 

A modest network of four radiometers is described which 
will be used to make spectral infrared atmospheric emission measure- 
ments on a continuous basis starting in the summer of 1978. A 
commercial infrared radiometer (Barnes model 12-880) forms the 
basis of the field instrument package. This radiometer is equipped 
with an eight position filter wheel, an external chopper, and a 
pyroelectric detector. The detector and filter wheel are located in a 
cavity behind a germanium lens, which has a 2° field of view, and 
the cavity is maintained at a reference temperature of 45°C. 


24403 (SAND—78-1796) Design of a high precision dilatometer 
using laser interferometry. Drotning, W.D. (Sandia Labs., Albuquer- 
que, NM (USA)). Dec 1978. Contract EX-76-C-04-0789. 29p. Dep. 
NTIS, PC A03/MF AOl1. 

This study examines the design of a high precision dilatometer 
which utilizes laser interferometry as the basis for the length mea- 
surement system. The dilatometer is being designed for operation 
from ambient to 800°C using samples which require minimal prepa- 
ration. Several interferometric techniques useful to dilatometry were 
reviewed from the literature. As a result of this review and establish- 
ment of performance criteria, a technical design is proposed. The 
optical design incorporates a two-frequency He—Ne laser with ac 
detection in a modified Michelson interferometer. A vertical sample/ 
furnace configuration appears to offer a number of design advan- 
tages. Operational considerations and dilatometer development costs 
are also presented. 


24404 (SAND—78-1911) Selected papers on piezoelectricity and 
impulsive ‘pressure’ measurements. Graham, R.A.; Reed, R.P. (eds.). 
(Sandia Labs., Livermore, CA (USA)). Dec 1978. Contract EY-76- 
C-04-0789. 219p. Dep. NTIS, PC A10/MF AO1. 

Reprints of sixteen papers dealing with the title subject are 
presented. 


24405 (SAND—78-1980C) Report on the CORDAX Coordinate 
Measuring Machine, Model 3000. Riley, H.V. (Sandia Labs., Albu- 
querque, NM (USA)). Sep 1978. Contract EY-76- C-04-0789. 28p. 
(CONF-781099—1). Dep. NTIS, MF AO1. 
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From IMOG subgroup on gaging; St Petersburg, FL, USA 
(31 Oct 1978). 

Portions of document are illegible. 

A test of the accuracy and performance of the CORDAX 
Model 3000 XYZ Coordinate Measuring Machine is described. The 
specifications for the machine are given. 


24406 (SLAC-PUB—2220) ATROPOS: a versatile data acquisi- 
tion and analysis system. Logg, C.A.; Cottrell, R.L.A. (Stanford 
Linear Accelerator Center, CA (USA)). Oct 1978. Contract EY-76- 
C-03-0515. 8p. (CONF-781159—4). Dep. NTIS, PC A02/MF AO1. 

From Fall DECUS U.S. symposium; San Francisco, CA, 
USA (27 Nov 1978). 

Versatile, portable, rugged, and compact test and control 
modules for use in the development and testing of detection equip- 
ment for high-energy physics experiments are frequently needed at 
SLAC. The basic system developed is based on an LSI-11 micro- 
computer with 24K RAM, 4K ROM, 2 serial interfaces (one to the 
console terminal, the other to the large SLAC IBM computer 
complex (the TRIPLEX)), a programable clock, and a CAMAC 
crate controller. Data logging support is provided for magnetic tape, 
floppy disk, and an interactive program (ACQUIRE) which runs on 
the TRIPLEX under the timesharing system ORVYL. Data are read 
from various CAMAC modules, collected, buffered, and optionally 
logged. At a lower priority, the data read are sampled and analyzed 
in real-time on the LSI-11 to produce various histograms and tables. 
Concurrently, a more extensive analysis can be performed by the 
TRIPLEX program on the data which are logged to it. Interactive 
facilities provided by the microcomputer operating system enable 
the user to change CAMAC module addresses and the function 
codes used with them, specify various data cuts and transformations 
that are to be performed on the sample data, and specify new 
histogram limits and titles. Results of the real-time analysis, by both 
the microcomputer and the TRIPLEX program (if it is attached), 
may be displayed in graphical or tabular form on the console 
terminal. The basic system hardware cost (exclusive of the magnetic 
tape drive and floppy disk drive) is around $7000. The software is 
written in a modular fashion so that the user can supply his own data 
reading and analysis routines. This system has been in use for two 
years by various groups on several LSI-1ls at SLAC. 3 figures. 


24407 (UCID—17915) Advanced blue-green electro-optics: very 
narrow bandwidth, wide field-of-view detectors. Marling, J.B.; Nilsen, 
J.; West, L.C.; Wood, L.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 30 Sep 1977. Contract W-31-109-ENG- 
48. 66p. Dep. NTIS, PC A04/MF AO1. 

Underwater optical communication in the presence of ambi- 
ent daytime solar illumination requires a detector with very small 
bandwidth (preferably < or approx. = 0.01 A), combined with a 
wide solid angle of reception (> or approx. = 3 steradians) and 
sensitivity capable of approaching the quantum limit in the 400 to 
550 nm spectral range. Basic feasibility and principles of operation of 
Quantum-Limited Optical Resonance Detectors (QLORDs) are dis- 
cussed, which exploit atomic resonance transitions in potassium, 
rubidium, and cesium vapors. QLORD operation is experimentally 
demonstrated and shown to satisfy all three basic detector require- 
ments. A potassium detector operating at 5323.28 A matches fre- 
quency-doubled, space-qualified Nd-YAG laser transmitters, as well 
as at 4642.37 A or 4641.88 A, near optimum ocean transmission. A 
rubidium detector operates at 5165.06 A, 5165.18 A, as well as at 
4215.52 A or 4201.79 A where it may match solid-state frequency- 
doubled Erbium-YLF transmitters. The cesium detector has been 
operated at 4555.28 A and 4593.17 A, and a sensitive bandwidth of 
0.02 A, with an unoptimized detector sensitivity of 50 nanowatts, has 
been demonstrated. Measured and calculated technical data, as well 
as salient system parameters, are given for design and operation of 
the QLORD over this spectral range. 


24408 (UCRL—81704) Special session on streak camera dynam- 
ic range measurement definition. Thomas, S.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1978. Contract 
W-7405-ENG-48. 5p. (CONF-780804—12). Dep. NTIS, PC A02/ 
MF AOl. 

From 13. congress on high-speed photography and photonics; 
Tokyo, Japan (20 Aug 1978). 

An agreed-upon dynamic range measurement definition is 
specified for use by commercial manufacturers of electro-optic 
streak cameras. Dynamic range is to be defined as the ratio of the 
peak amplitudes of an upper and lower usable signal. The limits of 
usable signal are to be the points at which the pulse width at half 
maximum is broadened or changed by 20% as referenced to the 
width of a pulse near the middle of the dynamic range. 


24409 (UCRL—82033) System design and specification. Frazer, 
J.W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 15 Dec 1978. Contract W-7405-ENG-48. 10p. (CONF- 
780779—1). Dep. NTIS, PC A02/MF AOI. 
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From Minicomputer and computations in chemistry work- 
shop; Berkeley, CA, USA (19 Jul 1978). 

The design and implementation of complex automation pro- 
jects is discussed. To build a good system that meets the real-time 
requirements, has the desired bandwidth characteristics, and sup- 
ports imaginative experimentation, it is necessary to define and 
specify carefully the desired system before selecting specific hard- 
ware. Specification involves the listing of those myriad details neces- 
sary to direct the uniformed in the construction, installation, and 
testing of a complex project. Operational procedures for th automa- 
tion of complex systems are tabulated. 24 references, 1 figure, 1 
table. (RWR) 


24410 (UNI—1190) Welding of copper silicon and zirconium II 
using the 1200 watt CO, continuous laser. Shaber, E.L.; Debban, B.L. 
(United Nuclear Industries, Inc., Richland, WA eg 21 Nov 
1978. Contract EY-76-C-06-1857. 19p. Dep. NTIS, PC A02/MF 
A0l. 

An investigation using a CO2 continuous wave laser was 
conducted by Fuels Engineering. The investigation was conducted 
in search of an improved and updated welding technique for coex- 
trusion billet encapsulation components. The failure of TIG welds 
on billet encapsulation components is a major contributor to extru- 
sion unbond experience and corresponding uranium utilization costs. 
In addition, present TIG equipment is technically obsolescent; weld 
quality is highly dependent on operator manual control skills; and 
required maintenance and spare parts availability are becoming 
major operability conieresiemn. The results are presented of the 
investigation. Acquisition of a laser system for billet tion 
component welding is recommended. The system would initially be 
placed in a development laboratory for debugging, verification of 
safety considerations and training purposes. 


24411 Improved sampling technique for use in vertical shaft type 
furnaces. Davis, J.W.; Draper, A.B. (Pennsylvania State Univ., Uni- 
versity Park). J. Met.; 31: No. 1, 20-25(Jan 1979). 

Effect control of atmospheric emissions in any phase of 
metals production requires accurate knowledge of the particle size in 
the effluent. Particle size analysis is vitally affected by the sampling 
technique used. The choice of emission-control equipment may be 
greatly affected by the results. 


24412 Concerning measurements of energy stored during a tensile 
test. Williams, R.O. (Oak Ridge National Lab., TN). Scr. Metall.; 12: 
No. 11, 993-994(Nov 1978). 

A tensile calorimeter for measuring energy stored d 
deformation and the way to use the equipment are described. (FS 


24413 Mobile gamma cameras: a comparative evaluation. Royal, 
H.D.; Brown, P.H.; Claunch, B.C. (Rhode Island Hospital, Provi- 
dence). Radiology; 128: No. 1, 229-234(Jul 1978). 

The advent of rapid dynamic physiological studies in nuclear 
medicine has emphasized the need for high-performance instruments 
which can be brought to the bedside of acutely ill patients. Mobile 
gamma cameras have recently been introduced to meet this need. 
Evaluation of these new instruments is a complex task Ltr 
many variables, some of which are difficult to quantify. S 
tions provided by manufacturers are unsatisfactory because of vary- 
ing methodologies and because many clinically useful specifications 
are not provided (e.g., spatial resolution at depth with a scatterer and 
system sensitivity). An evaluation was made of imaging system 
performance, with emphasis on clinically useful s tions. To 
determine the characteristics of these instruments under optimal 
conditions and to determine major differences in performance be- 
tween cameras from different manufacturers was the purpose of this 
study. 


24414 SCR-controlled digitally programmable ac power supply. 
Roberts, M.J. (Oak Ridge National Lab., TN); Rochelle, R.W.; 
McDonald, D.W. JEEE Trans. Ind. Electron. Control Instrum.; TECI- 
25: No. 1, 59-61(Feb 1978). 

A digitally programmable ac power supply was designed, 
built, and tested. Its output voltage may be programmed to be any 
one of 41 equally spaced voltage levels and may be switched from 
any level to any other level in one 60-Hz period (16.67 ms). The 
switching of voltages is accomplished by turning on and off individ- 
ual silicon-controlled rectifiers (SCR's) in a network of 14 pairs of 
SCR's. The concept of this power supply is readily extendable to 
more or fewer voltage levels or higher or lower output currents or 
voltages than the particular supply described. 


24415 Evaluation of hodoscopes for fuel-motion measurement in 
multipin bundles. Evans, A.E. Jr.; Orndoff, J.D.; Talbert, W.L. Jr. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 465- 
466(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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24416 Method for designing an instrument system controller. 
Li ge, J.L. (Univ. of California, Livermore). JEEE Trans. Bio- 
Med. Eng.; BME-24: No. 6, 539-542(Nov 1977). 

A systematic approach to designing a controller for a scan- 
ning cytophotometer is described. The approach, applicable to most 
instrument control requirements, is used to ensure that the various 
instrument subunits will operate together as a reliable system and 
that the system itself will operate reliably with other external sys- 
tems such as computers. The instrument functional objectives are 
developed through a series of steps into a logic diagram that is easily 
implemented in hardware. This approach is most suitable to instru- 
ments that must perform a sequence of automatic operations on 
command. It may be used independently or with a microprocessor to 
— both fixed and programmable capability in instrument con- 
trol. 


24417 Triple grating polychromator for Thomson scattering. 
Greenwald, M.; Smith, W.1.B. (Univ. of California, Berkeley). Appi. 
Opt.; 16: No. 3, 587-590(Mar 1977). 

A high rejection, high transmission, triple grating polychro- 
mator with crossed dispersion has been designed and constructed for 
Thomson scattering plasma diagnostics. Identical gratings, collimat- 
ing, and field lenses were used for all three stages. A mechanically 
convenient arrangement was made possible by using the field lenses 
to adjust the dispersion of the second stage to the required design 
value. The transmission in the passband for light polarized perpen- 
dicular to the rulings of the grating was measured at 33% for the 
instrument itself, and at 15% through the instrument and 1.8 m of 
attached fiber optics. With the 30-nm set 4 to 34-nm 
wavelengths away from the ruby laser line, the order of 10~" of 694- 
nm light incident in the input slit was present in each 3-nm wide 
output channel, giving a relative rejection factor of 10™ 10. 


24418 Interpretation of ellipsometer observations of anodic films. 
Smith, C.G.; Muller, R.H. (Univ. of California, Berkeley). SPJE 
Semin. Proc.; 112: 104-109(1977). 

From Conference on optical polarimetry; San Diego, Califor- 
nia, USA (23 Aug 1977). 

An automated interpretation of ellipsometer measurements of 
anodic film growth, which takes electrical charge passed and mass 
transport in the electrolyte into account, has been developed. The 
optical model assumes the existence of a homogeneous solid film, 
covered by two inhomogeneous layers in the liquid phase. A com- 
puter program finds a least-squares fit in seven-dimensional space. 


24419 Dual-wavelength thermal infrared scanner as a potential 
airborne geophysical exploration tool. LeSchack, L.A. (Development 
and Resources Transportation Co., Silver Spring, MD); Del Grande, 
N.K. Geophysics; 41: No. 6, 1318-1336(Dec 1976). 

A new airborne method for measuring surface temperatures 
that may be useful for identifying thermal anomalies of geologic 
origin is described. From Planck's equation we derive the valuable 
approximation that, for small temperature variations, the radiant 
emittance is proportional to the emissivity times the absolute tem- 
perature to the power of (50/wavelength in um). From this, expres- 
sions are obtained for the emitted infrared (ir) radiation measured 
simultaneously in the 5 and 10 ym bands. Ratios of these expressions 
are shown to have the following useful properties at 288 K: (a) they 
are insensitive to surface emissivity variations for vegetated terrain, 
(b) they vary nearly as the Sth power of the surface temperature, and 
(c) they distinguish emissivity-related from temperature-related ef- 
fects. We have made preliminary tests of this methodology at a field 
site in Scipio Center, New York. The observed surface temperature 
variations, the significant effects of soil moisture, and the purely 
emissivity-related features of vegetated terrain were characterized. 
The preliminary results suggest the potential for developing a new 
airborne geophysical method for isolating abnormal heat flows. 
Weak heat flows, about 10 to 20 times the terrestrial average, have 
the effect of raising the surface temperature about 0.1 to 0.2 K. 
These temperature anomalies would, with the methodology suggest- 
ed, appear as a residual difference between the measured (corrected) 
surface temperature and the simulated surface temperature. Such 
surface temperature differences appear to be measurable by airborne 
ir scanners when data over surface areas of 0.1 km? or larger are 
averaged. Accordingly, the research appears to support the conclu- 
sion that surface temperature enhancements of geophysical origin 
—— 0.1 and 0.2 K can be identified using airborne infrared 
methods. 


24420 PROM function generator. Roberts, M.J. (Oak Ridge 
National Lab., TN). JEEE Trans. Ind. Electron. Control Instrum.; 
IECI-23: No. 3, 312-313(Aug 1976). 

A function generator based on the ultraviolet-light-erasable, 
programmable read-only memory (PROM) was developed. The 
generator can generate a step-wise approximation to any arbitrary 
single-valued functional relation between an input signal and time. 
The input signal or the output signal can be a digital voltage, an 
analog voltage, or a current. The generator can expanded by 
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adding several PROMs to obtain more bits of resolution in either the 
input or the output signal, and it is compatible with either computer 
or manual control. 


24421 Proceedings of the thirty-first annual symposium on instru- 
mentation for the process industries. College Station, TX; Texas A 
and M Univ. (1976). 113p. (CONF-760171—). 

From 31. annual symposium on instrumentation for the proc- 
ess industries; College Station, TX, USA (21 Jan 1976). 

Thirteen papers were presented at the symposium. A separate 
abstract was prepared for each of six selected papers. (JRD) 


24422 Linear instrument calibration with statistical application. 
Larsen, I.L.; Wagner, J.J. Ones State Univ., Corvallis). J. Chem. 
Educ.; 52: No. 4, 215-217(Apr 1975). 

Quantitative determinations involving instrumentation are 
often accomplished by establishing a calibration curve. Readings 
from the particular instrument are plotted against known concentra- 
tions of standards and the concentration of the analyte in the sample 
evaluated by the underlying relationship of the calibration line. If the 
calibration is linear, or nearly linear such that a straight line provides 
a reasonable approximation, the concentration of the sample can be 
readily determined if it falls within the range of the standards. 


24423 (UCRL-Trans—11440) Fresnel zone correction plates for 
the electron microscope. Hoppe, W. Translated from Optik; 20: No. 
12, 599-606(1963). 12p. Dep. NTIS, PC A02/MF AOI. 

A correction element for correction of the spherical aberra- 
tion of rotationally symmetric electron lenses is described. It consists 
of circular annular diaphragms which block off those zone of the 
image-side wave front from which elementary waves arrive at the 
image point in phase opposition. 
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REFER ALSO TO CITATION(S) 21360, 21362, 21363, 21364, 
21366, 21368, 21396, 21540, 21541, 21542, 21670, 24395, 24723 


24424 Cement thickness measurements in cased boreholes. Wahl, 
J.S.; Schuster, N.A. (to Schlumberger Technology Corp.). US 
Patent 4,129,777. 12 Dec 1978. Filed date 13 Jun 1977. 10p. 

Methods and apparatus are provided for logging a borehole 
having solid matter along at least a portion of the wall thereof. 
Gamma radiation is emitted from the borehole into the surrounding 
media, and the amount of radiation which returns to the borehole is 
measured by three detectors located at different distances from the 
source of radiation, so as to be primarily sensitive to radiation which 
has respectively penetrated to three different depths in the surround- 
ing media. The thickness of the solid matter on the borehole wall is 
then determined from the three gamma radiation measurements. 


24425 Transactions of the SPWLA eighteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log Ana- 
lysts, Inc. (1977). 585p. (CONF-770626—). $16.50. 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Separate abstracts were prepared for the 31 papers presented. 
(JSR) 


24426 Use of multiple linear regression analysis to calculate 
formation water saturation from logs. Patchett, J.G. (Amoco Produc- 
tion Co., Tulsa, OK). pp 21p, Section A of Transactions of the 
SPWLA eighteenth annual logging symposium. Houston, TX; Soci- 
ety of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

The theoretical basis and examples of the use of multiple 
linear regression analysis as applied to the calculation of water 
saturation is covered in this report. As with other regression tech- 
niques, this method has also the fortuitous ability to provide accurate 
S/sub w/ values, even in the face of many types of errors commonly 
encountered in logging data. This will be illustrated by processing 
simulated data into which errors have been deliberately introduced. 
Actual field examples will also be processed and the results dis- 
cussed. 


24427 Wellsite log analysis and the programmable pocket calcula- 
tor. Bateman, R.M.; Konen, C.E. (Amoco International Oil Co.. 
Tulsa, OK). pp 35p, Section B of Transactions of the SPWLA 
eighteenth annual logging symposium. Houston, TX; Society of 
Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

The advent of the small programmable pocket calculator has 
significantly altered the scope of wellsite log analysis. Detailed log 
analysis is not normally performed at the wellsite, either due to the 
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complexity of the functions to be evaluated, their tedious nature, or a 
simple lack of time. The programmable calculator has altered this 
situation. This paper describes techniques for sophisticated log anal- 
ysis at the wellsite by use of a widely used programmable calculator. 
Algorithms for water resistivity from the SP, nonlinear porosity 
crossplot solutions, dual laterolog and dual induction invasion cor- 
rections (""Tornado” and “Butterfly” charts), hydrocarbon density 
calculations, and dipmeter computations are described. The applica- 
tions of the calculator to other evaluation techniques is also dis- 
cussed. 


24428 Well log editing in support of detailed seismic studies. 
Ausburn, B.E. (J. R. Butler and Co., Houston, TX). pp 38p, Section 
F of Transactions of the SPWLA eighteenth annual logging sympo- 
sium. Houston, TX; Society of Professional Well Log Analysts, Inc. 
al 

om 18. annual symposium of the Society of Professional 
Well in Analysts; Houston, TX, USA (5 Jun 1977). 

Modern seismic processing techniques often permit relatively 
detailed interpretation. Inherent in many of these detailed seismic 
applications is the necessity of calibrating seismic information with 
wellbore data. Consequently, every effort must be made to insure 
that wellbore data provide the best possible picture of in situ 
physical properties of the subsurface section. This paper discusses 
the need for well log editing and the fact that the editor must not 
only recognize bad data but must also determine the most appropri- 
ate substitution values. Three levels of editing (mechanical, interpre- 
tive, and modeling) are identified and examples of each are present- 
ed. 


24429 CEC determination by correlations with adsorbed water. 
Bush, D.C.; Jenkins, R.E. (Core Labs., Inc., Dallas, TX). pp 10p, 
Section H of Transactions of the SPWLA eighteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log Ana- 
lysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

A simple and inexpensive method of obtaining cation ex- 
change capacity (CEC) data is presented in this paper to supplement 
CEC data determined by routine analytical methods. The impor- 
tance of CEC information in calculating water saturations from 
electric logs has been well established in the literature. However, 
CEC data is seldom used, probably due to the difficult and laborious 
analytical procedures commonly required to obtain this data. A 
correlation is established in this paper which relates cation exchange 
capacity to the quantity of water adsorbed on mineral surfaces at 40 
to 50 percent relative humidity. The correlation permits the evalua- 
tion of the cation exchangee capacity of core samples with a very 
simple and an economical laboratory test procedure. The correlation 
was established with 186 samples from several geographical areas. 


24430 Localized processing of well-log data. Throop, W.H.; 
Hammar, R.F.; Tinch, DH. (Schlumberger Well Services, jeans 
TX). pp 12p, Section K of Transactions of the SPWLA eighteenth 
annual logging symposium. Houston, TX; Society of Professional 
Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

The last few years have seen a rapid growth in the number of 
wells evaluated by use of computer techniques. This has resulted 
from the increased complexity of interpretation routines used to 
interpret modern logging suites, and the growing tendency to 
demand more complete interpretation results over a larger number 
of zones in a well. The accuracy of the results of such computer 
processing depends to a certain extent on the proper selection of the 
interpretation program for the geology involved, and the correct 
choice of the values of parameters for input to the program. These 
selections are best made by a log analyst familiar with the local 
conditions. There is also a major problem, particularly in locations 
remote from the computer-processing center, of excessive turn- 
around time (time required to get the log data to the processing 
center and get the results back). A solution to these problems is to do 
the interpretation in local interpretation centers by means of termi- 
nals which are connected, via a transmission system, to a computer 
in a centrally located city. Control of computations and of input and 
output could then be exercised from each local terminal. The central 
computer would be large enough to meet the computation require- 
ments of many local centers. The present paper describes such a log- 
interpretation network which is now in operational use. 


24431 Computer Caliper, finger prints of the hole, from Austin 
Chalk to Ellenburger. Kading, H.W. pp 12p, Section P of Transac- 
tions of the SPWLA eighteenth annual logging symposium. Hous- 
ton, TX; Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Every hole drilled has a different characteristic. A caliper 
that is linear, accurate and sensitive has many applications that can 
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help the operator reach his objectives; determine cement wie 
find a packer seat, determine a directional kick-off point and 

volume, find parted or collapsed casing, determine scale 4 
select perforating points, and determine zones acidized in open hole. 


24432 Cementation exponent in the formation factor-porosity re- 
lation: the effect of permeability. Raiga~-Clemenceau, J. (BEICIP, 
Rueil-Malmaison, France). pp 13p, Sedlien R of Transactions of the 
SPWLA eighteenth annual logging symposium. Houston, TX; Soci- 
ety of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Among all the mathematical relations involved in the usual 
computation of the water-saturation from logs, that occurring be- 
tween the Formation Factor and the Porosity in a reservoir rock is 
of prime importance. Usually this relation is expressed under the 
form F = a x O/sup -m/ with a and m being ari ical constants 
for a given reservoir interval. But observations show a great variabil- 
ity of "a" and "m” values, hence a considerable source of errors 
when eatin to assume values for these parameters. By reviewing all 
physical characteristics of the samples analyzed for the elaboration 
of the "Humble Formula”, (a = 0.62 and m = 2.15), a distinct 
relation appears between the sample’s permeability and the exponent 
"m” (cementation exponent) with a = 1. Introducing this ” 
ability factor” under the form m = 1.28 + 2/Log K + 2 allows for 
determining F values closer to those measured on samples than are 
those obtained with the help of the Humble Formula. A Chart is 
proposed as an help to solve quickly the equation. Conversely the 
simultaneous knowledge of Porosity and Formation Factor renders 
it possible to derive a “permeability index” applicable in water- 
bearing zones where other log-derived permeability index methods 
are not workable. 


24433 Borehole compensation algorithms for a small-diameter, 
dual-detector density well-logging probe. Scott, J.H. (Geo 
Survey, Denver, CO). pp 17p, Section S of Transactions of the 
SPWLA eighteenth annual logging symposium. Houston, TX; Soci- 
ety of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Borehole-rugosity and mud-cake ——- ithms 
have been developed empirically and tested for a wibiionen 
dual-detector, gamma-gamma density probe. The algorithms are 
based on calibration measurements made in full-scale concrete 
models containing small-diameter holes that were filled alternatively 
with water and air. Standoff rings were attached to simulate bore- 
hole rugosity, and plastic sleeves were attached to simulate borehole 
rugosity, and plastic sleeves were attached to simulate mud cake. 
Two mathematical surfaces, one for air-filled holes and the other for 
water-filled holes, were fitted by the method of least-squares to the 
known densities of the concrete models and measurements made 
with the dual-detector probe. Results indicate that accurate correc- 
tions can be made by use of the algorithms for standoff spacing and 
mud-cake thicknesses of 1 cm or more. Accuracy is affected by the 
following factors: density contrast between borehole-filling medium 
and rock, variations of borehole rugosity and mud-cake thickness in 
the interval between the gamma-ray source and the detectors, source 
and detector collimation, detector sensitivity, ratemeter time con- 
stant (or scaler counting time in digital systems), logging speed, and 
background natural gamma radiation. As an alternative to using the 
borehole rugosity compensation algorithms, compensation can be 
made for high background radiation from uranium ore or other 
sources. This is accomplished by correcting for detector sensitivity 
mismatch, subtracting the count rate of one detector from that of the 
other, and then using a calibration curve to relate the difference in 
count rate to density. Because this approach rules out the use of the 
borehole compensation algorithms, it should be used only in zones 
where background radiation causes significant errors in density 
estimates. 


24434 High temperature electrical conductivity of shaly sands. 
Kern, J.W.; Hoyer, W.A.; Spann, M.M. pp 14p, Section U of 
Transactions of the SPWLA eighteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts, Inc. 
(1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

The electrical conductivity of 100% water saturated sand- 
stones has been studied in the laboratory as a function of salinity and 
temperature, and results have been used to obtain shale conductiv- 
ities. Data have been obtained on core samples from four different 
reservoirs, as well as Berea sandstone. The low frequency dielectric 
constants of these cores have also been measured as a function of 
temperature and have been correlated with the shale conductivites. 
The electrical conductivity due to shaliness exhibits a temperature 
dependence similar to that of saline solutions; i.e., shale luctivity 
increases linearly with temperature. However, the formation factor 
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decreases with increasing temperature by an amount that depends on 
shaliness. 


24435 Time-lapse cased hole reservoir evaluation based on the 
dual-detector neutron lifetime log: the CHES II approach. DeVries, 
M.R.; Fertl, W. (Dresser Atlas, Houston, TX). pp 15p, Section V of 
Transactions of the SPWLA eighteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts, Inc. 
(1977). ; 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

A newly developed cased hole analysis technique provides 
detailed information on (1) reservoir rock properties, such as poros- 
ity, shaliness, and formation permeability, (2) reservoir fluid satura- 
tion, (3) distinction of oil and gas pays, (4) state of reservoir 
depletion, such as cumulative hydrocarbon-feet at present time and 
cumulative hydrocarbon-feet already depleted (e.g., the sum of both 
values then giving the cumulative hydrocarbon-feet originally pres- 
ent), and (5) monitoring of hydrocarbon/water and gas/oil contacts 
behind pipe. The basic well log data required for this type of analysis 
include the Dual-Detector Neutron Lifetime Log, run in casing at 
any particular time in the life of a reservoir, and the initial open-hole 
resistivity log. In addition, porosity information from open-hole 
porosity log(s) or core data is necessary. Field examples from several 
areas are presented and discussed in the light of formation reservoir 
and hydrocarbon production characteristics. 


24436 Application of a calibrated slim hole logging tools to 
quantitative formation evaluation. Merkel, R.H.; Snyder, D.D. pp 
2lp, Section X of Transactions of the SPWLA eighteenth annual 
logging symposium. Houston, TX; Society of Professional Well Log 
Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Historically, advances in logging and log analysis have been 
pioneered by the petroleum industry. The primary reason for this is 
the high cost of coring large diameter holes at depths greater than 
3,000 feet. General reluctance for mining companies to use logging 
techniques results from the fact that in many regions slim holes (NX 
or smaller) can be completely core drilled as economically as they 
can be rotary drilled. Hence, the mining and engineering companies 
have seen little need for logging. However, with the refinement of 
instrumentation and techniques in the last decade, there has been an 
ever growing demand for slim hole logging services. Calibration of 
slim hole logging tools is somewhat more difficult than standard 
tools. This is particularly true of nuclear tools, where the reduction 
in diameter precludes extensive shielding and/or collimation. In spite 
of these limitations, applications of slim hole logs ranging from rock 
property studies to direct assaying have made the benefits of utilizing 
calibrated slim hole logging tools worth the extra time and expense 
in many exploration programs. 


24437 True vertical depth, true vertical thickness and true strati- 
graphic thickness logs. Holt, O.R.; Schoonover, L.G.; Wichmann, 
P.A. (Dresser Atlas, Houston, TX). pp 19p, Section Y of Transac- 
tions of the SPWLA eighteenth annual logging symposium. Hous- 
ton, TX; Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

The increased numbers of wells both onshore and offshore 
which must be directionally drilled to reach their intended objective 
has increased significantly in the past ten years. These directionally 
drilled wells show bed thickness to be too great, the amount depend- 
ing upon the direction of dip of the measured formation and the drift 
angle and direction of the borehole. To rectify these differences in 
thickness for mapping and reserves estimation, different approaches 
have been used. The most frequently used method is the True 
Vertical Depth log which computes each point to the depth it would 
appear if the hole were drilled vertically. For mapping purposes, this 
approach is better than the information derived from the original 
open hole log, but is not accurate enough in highly deviated wells. 
The True Vertical Thickness log is derived by computing each bed 
as though the borehole passed through it in a vertical direction. This 
method results in improved data for reserves determination and also 
better precision for subsurface mapping points. The True Stratigra- 
phic Thickness log is computed to provide the actual thickness of a 
given formation perpendicular to the bedding planes. The True 
Vertical Thickness, True Stratigraphic Thickness, and True Vertical 
Depth logs can be presented on the same plot. However, it is usually 
best to plot each as an individual log to reduce the amount of 
information which must be evaluted. The dip angle and direction of 
target formations must be known before the True Stratigraphic 
Thickness log can be run. This information can be most reliably 
derived from Diplog data. However, dip data from other sources 
can be used in the program if a Diplog is not available. A review of 
the mathematics involved in the computation and some computed 
examples are included in the paper. 
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24438 Complex formation resistivity: the forgotten half of the 
resistivity log. Snyder, D.D.; Merkel, R.H.; Williams, J.T. pp 39p, 
Section Z of Transactions of the SPWLA eighteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log Ana- 
lysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Log analysts have recently become reacquainted with the fact 
that formation resistivity is actually a complex quantity. It has a 
reactive as well as a resistive component, both of which vary with 
frequency. The phenomenon has been known and exploited in metal 
mining exploration for many years. It is commonly referred to as 
“induced polarization” or IP and more recenltly as “complex resis- 
tivity”. The reactive component of the complex formation resistivity 
is affected by the rocks’ cation exchange capacity as well as by the 
presence of disseminate metallic conductors. Thus, measurements of 
complex formation resistivity bears importantly on the estimation of 
shaliness. Instrumentation for the measurement of the complex for- 
mation resistivity in a borehole is discussed. Pulse transient methods 
are contrasted with the so-called “frequency domain” method and 
the advantages and disadvantages of each technique are reviewed. 
Examples of IP logs in two drill hole environments, the shaley sand 
sedimentary environment, and the disseminated sulfide environment 
will be shown. Methods for the incorporation of the complex 
formation resistivity with other log measurements for improving 
estimates of formation factor are presented. Measurement of com- 
plex formation resistivity is a logical and important improvement to 
a valuable wireline logging measurement which hitorically provided 
the foundation for Formation Evaluation. It promises to become an 
important measurement for estimating, in situ, the parameter of 
cation exchange capacity or Qv. 


Fracture pressure gradients from acoustic and density log 


data: an updated approach. Atkinson, A. pp lip, Section AA of 


Transactions of the SPWLA eighteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts, Inc. 
(1977). 


From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Log data have been used for several years in an attempt to 
solve the basic fracture gradient equation proposed by Hubbert and 
Willis. These data are applied empirically, and some methods give 
good results in certain areas. This paper discusses the use of a 
measured At shear to eliminate the uncertainties in the value of 
Poisson's ratio and to improve the reliability of the results. Field 
examples are shown, and a method of considering prevailing tectonic 
stress is discussed. 


24440 Well log data by satellite. Howells, A.P.S.; Schoonover, 
L. (Dresser Atlas, Houston, TX). pp 13p, Section BB of Transac- 
tions of the SPWLA eighteenth annual ers symposium. Hous- 
ton, TX; Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

While there is a basic similarity between both terrestrial and 
satellite communication systems, experience indicates that high per- 
formance can only be gained by taking the differences into consider- 
ation. The system control is necessarily different in order to take 
propagation delays and line turnaround difficulties into account. 
Undoubtedly, the selection of which protocol to use is critical both 
in terms of the efficiency of the system and its complexity. The 
modelling undertaken, together with experimental evidence, indi- 
cates clearly that the multiblock MB system has excellent perform- 
ance characteristics both for terrestrial and satellite applications, 
especially where high error rates are encountered. System engineer- 
ing from a users point of view must overcome problems inspired by 
the different parties to a network when the various contributing 
elements such as lines, terrestrial microwave links, earth stations, 
private PBX’s, common carrier equipment, and so on are interfaced 
to themselves and to the user’s termination equipment. The correct 
impedance matching and correct signal input and output levels at 
each interface is essential. 


24441 Multivariate statistical approaches in formation evalua- 
tion. Hempkins, W.B. pp 23p, Section DD of Transactions of the 
SPWLA eighteenth annual logging symposium. Houston, TX; Soci- 
ety of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Multivariate techniques are powerful tools for aid in forma- 
tion evaluation. A brief introduction to multiple regression, cluster, 
discriminant, and principle components analyses is given. Case histo- 
ry examples are presented to show how a particular problem was 
solved with each of these statistical techniques. Examples include 
problems from California, Colorado, and Gulf Coast fields with data 
from oil chemistry, conventional well log suites, and nuclear mag- 
netic resonance data. The problems involve reef lithology determina- 
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tion, correlation of producing zones, and pore distribution character- 
ization. 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 24772 


24442 Feasibility of controlling a cratering explosion during its 
development. Korotkov, P.F.; Sudakov, D.A. (Acad of Sci of the 
USSR, Inst of Phys of the Earth, Moscow). Combust., Explos. Shock 
Waves (USSR) (Engl. Transl.); 13: No. 6, 768-771(Nov-Dec 1977). 

The use of empirical formulas and the application of numeri- 
cal methods for predicting the effect of a cratering explosion fre- 
quently do not give sufficient accuracy because of the complexity 
and nonuniformity of the geological structure of the massif. The 
obtaining of detailed data by drilling boreholes or by seismic sound- 
ing is associated with large expenditures of material means and time. 
A mathematical model is proposed for cratering at specified depth 
and mediums. 


CHEMICAL 
REFER ALSO TO CITATION(S) 21291, 24030, 24152, 24375 


24443 (BNL—25051) Vapor tagging of electric blasting caps with 
perfluorinated compounds. Senum, G.I.; Gergley, R.P.; Greene, M.; 
Dietx, R.N. (Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 8p. (CONF- 7810115—1). Dep. NTIS, 
PC A02/MF AOl1. 

From New concepts symposium and workshop on detection 
and identification of explosives; Reston, VA, USA (30 Oct 1978). 

Vapor tagging of electric blasting caps (EBC) is accom- 
plished with the use of perfluorocarbon taggants. These taggants are 
absorbed in either the present EBC end closures or in substitute 
fluoroelastomeric end closures to approximately 5 to 10% of the 
total weight of end closure. The specific taggants have been chosen 
to allow a 0.5 to 5 nanoliter per minute vapor taggant emission rate 
from the tagged EBC over a 5 y lifetime. The taggant emission rates 
from tagged EBC have been experimentally observed to be well 
described by a taggant emission rate model. This model provides for 
experimental selection of the proper taggant for projected lifetimes 
of ten years based on just several months of observed emission 
measurements. Another model has been derived which can predict 
the taggant concentrations in various realistic scenarios such as 
room, building, lockers, etc. The model takes into consideration the 
effect of barriers such as boxes, suitcases, etc., in impeding the 
release of the taggant vapors from the tagged EBC into the scenario 
and the dilution effect of the scenarios air circulation system. Tag- 
gant concentrations have been experimentally determined using a 
425 liter sampling chamber with various barriers and the results are 
used with the model to predict various scenario taggant concentra- 
tions. 


24444 (MHSMP—78-67) Isolation of analytical samples of 
TATB impurities. Schaffer, C.L. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, TX (USA)). Dec 1978. Contract EY-76-C-04- 
0483. 9p. Dep. NTIS, PC A02/MF AO1. 

The separation and identification procedures for obtaining the 
impurities found in 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) are 
described. The chromatographic methods used to obtain pure com- 
pounds found as impurities in TATB are discussed. The impurities 
were separated into four groups. Six pure compounds were separat- 
ed from these groups. 


24445 (MHSMP—78-68) Recycle process for TATB PBX parts. 
Osborn, A.G.; Stallings, T.L.; Johnson, H.D. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, TX (USA)). Dec 1978. Contract 
EY-76-C-04-0487. 9p. Dep. NTIS, PC A02/MF AO1. 

A process was developed for recycling scrap TATB PBX 
parts into reusable PBX. Pressed densities of two lots of RX-03-BB 
formulated from scrap parts were found to be slightly above normal 
and physical strengths were adequate. 


24446 (MLM—2557(OP)) Safety considerations in grinding 
HMX. Moodie, W.J. (Mound Facility, Miamisburg, OH (USA)). 
1978. Contract EY-76-C-04-0053. 15p. (CONF-7809128—2). Dep. 
NTIS, MF AOl. 

From 18. DOD explosive safety seminar; San Antonio, TX, 
USA (12 Sep 1978). 

Portions of document are illegible. 

Fine-particle HMX powders are of interest for a variety of 
applications in Department of Energy weapons programs. A process 
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is described for producing these materials in two stages: first, pre- 
cipitation to yield a relatively coarse, free-flowing product of the 
desired polymorph, followed by dry grinding in a fluid energy mill 
using air as the working fluid. Surface area of the final product can 
be specified over a wide range by varying the parameters of the 
grinding operation. Inherent safety features of this type of mill are 
discussed, in addition to several operating procedures which further 
increase the safety of the grinding process. 


24447 (MLM—2578(OP)) Environmental effects on electrostatic 
sensitivity of energetic materials. Haws, L.D.; Collins, L.W.; Gibson, 
A. (Mound Facility, Miamisburg, OH (USA)). 1978. Contract EY- 
76-C-04-0053. 12p. (CONF-7809128—1). Dep. NTIS, PC A02/MF 
AOl. 

From 18. DOD explosive safety seminar; San Antonio, TX, 
USA (12 Sep 1978). 

The surroundings, in addition to the chemical and physical 
nature of the energetic material itself, markedly affect the sensitivity 
of energetic material to electrostatic stimuli. In particular, the effects 
of temperature, humidity and gas composition on the electrostatic 
sensitivity of selected pyrotechnic ingredients and compositions are 
being investigated; preliminary results are presented here. In similar 
gaseous environments, ignition phenomena were also characterized 
by thermal analysis techniques. Data from this type of study should 
be a valuable aid in establishing sound operational safety criteria for 
processes involving these materials. 


24448 (UCID—16077-78-11) Hard Structure Munition Project. 
HSM progress report No. 79, 1—30 November 1978. Walker, F.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
Dec 1978. Contract W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Topics discussed under the warhead effort include the sched- 
ule and flight qualification test. Under the SAF effort the topics 
include fluidic generators and pop-up, flight test, and SAF system. 
(TFD) 


24449 (UCID—17981) Survey of contained high explosive firing 
facilities. Lee, R.S.; Vantine, H.C.; Weingart, R.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 11 Oct 1978. Con- 
tract W-7405-ENG-48. 39p. Dep. NTIS, PC A03/MF AO1. 

A survey has been made of the facilities availabie for the 
enclosed firing of high explosive (HE) experiments at a number of 
laboratories engaged in HE research and development. The purpose 
of the survey was to assist in the planning of the long range High 
Explosives Research and Development Facilities at the Lawrence 
Livermore Laboratory. Results of the survey are summarized and 
the completed questionnaires are reproduced in the Appendix. 


24450 (UCID—18001) LeBlond precision lathe safety modifica- 
tions for HE machining. Newton, L.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Dec 1978. Contract W-7405- 
ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

In high explosives machining the three major concerns are 
safety, reliability, and ease of operation. With these three concerns as 
our main goals, LLL’s EE and ME departments worked together to 
modify a LeBlond precision lathe for high explosives machining. 
The result is a unique, remote-controlled lathe which has extensive 
mechanical and electronics modifications. The lathe has been operat- 
ing safely and successfully at Site 300’s HE Test Facility since April 
1978. 


24451 (UCID—18022) Description of the explosives processing 
equipment operated by the Chemistry and Materials Science Depart- 
ment at Site 300. Hallam, J.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 
28p. Dep. NTIS, PC A03/MF AO1. 

The Chemistry and Materials Science Department operates 
an explosives processing facility at Site 300 for the purpose of 
synthesizing and formulating an enormous variety of explosives that 
are of interest to the Laboratory's nuclear and conventional ord- 
nance programs. The facility consists of buildings 825, 826, and the 
827 complex which includes control building 827A, machine shop 
827B, and three processing buildings 827C, D, and E. Satellite 
storage buildings and explosives storage magazines compliment the 
main structures. Each processing cell is equipped with auxiliary 
utilities such as steam, air, water, inert gasses, and vacuum. Con- 
trolled tempered water is used for process heating and cooling. 


24452 (UCID—18024) Shock initiation and detonation models in 
one and two dimensions. Cochran, S.G.; Chan, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Jan 1979. Con- 
tract W-7405-ENG-48. 47p. Dep. NTIS, PC A03/MF AOI1. 

A model for shock initiation and detonation of high explo- 
sives is presented. It has been implemented in one- and two-dimen- 
sional computer programs, KOVEC and Vector HEMP, respective- 
ly. The theory and implementation of the model are discussed along 
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with a description of its use. Applications of the model to two 
explosives, PBX-9404 and RX-03-BB, are presented. 


24453 (UCRL—52536) Generalized shaped-charge design: ad- 
vanced System I (an overview of the 1976—1977 physics design 
program). Van Thiel, M.; Godfrey, C.S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Aug 1978. Contract W- 
7405-ENG-48. 47p. Dep. NTIS, PC A03/MF AO1. 

A tandem shaped-charge design program that is intended to 
lead to a warhead that can be incorporated into a weapon capable of 
defeating modern targets is described. Liner cutters employed in the 
design proved to have a negligible effect on liner implosion. Further, 
electroformed nickel liners gave the best performance in this pro- 
gram. The assembly technique of the tandem system, while requiring 
accurate alignment of the two stages, was successful, and the design 
achieved the desired penetration in the simple (RHA) targets used. 


24454 (UCRL—52565) Measuring thermal diffusivities of high 
explosives by the flash method. Cornell, R.H.; Johnson, G.L. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Oct 
1978. Contract W-7405-ENG-48. 2lp. Dep. NTIS, PC A02/MF 
AOl. 

The purpose of the investigation was to examine the two- 
layer flash method for measuring thermal diffusivities of high explo- 
sives. The flash method was applied to LX-04, LX-07, LX-09, LX- 
10, LX-14, and RX-03-BB. Thermal diffusivities, measured over a 
temperature range 21 to 160°C, varied from 0.0015 to 0.0041 cm?/s. 
Although the data values are higher than those previously published 
for explosives, the results on Teflon, stainless steel, and fused quartz 
correlate within 5 to 10% of published data. Additional work is 
needed to include analytically the contribution of heat loss to total 
error. 


24455 (UCRL—52578) Relative stability of high explosive free- 
radical configurations. Walker, F.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Oct 1978. Contract W-7405- 
ENG-48. 10p. Dep. NTIS, PC A02/MF AOI. 

‘The relative stability of the larger free radicals formed by 
proton abstraction (or single-atom abstraction) from 12 representa- 
tive high explosive molecules using the general principles of free 
radical chemistry is estimated. The order of the relative stability of 
the radicals correlates reasonably well with the order of the shock 
insensitivity of the explosives. 


24456 (UCRL—52598) Computer code design of 
Edwards, L.L.; Godfrey, C.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 25 Oct 1978. Contract W-7405-ENG-48. 
38p. Dep. NTIS, PC A03/MF AO1. 

A shaped charge is an explosive charge constructed to im- 
plode an encased metal liner and project a “jet” of liner metal into a 
designated object at high velocity. The shaped-charge armor-pierc- 
ing weapons now in use have been developed mainly by trial and 
error; an economical computer modeling technique for designin 
future shaped-charge devices is reported here. The CHPCODSC 
computer code, which uses the coupled Eulerian—Lagrangian poly- 
gonal line interface methodology of the CHAMP code, treats the 
case liner and case as mass segments coupled to a Eulerian calcula- 
tion of the detonation and expansion of the high explosive. As the 
program simulates the collapse of segments on the longitudinal axis, 
an analytic approximation computes the mass and velocity of both 
the slug and jet. Automated iteration schemes adjust the mass 
associated with each segment to achieve either a prescribed collapse 
velocity or a desired jet velocity. On completion of the initial 
approximate design, the hydrodynamics of the liner collapse and jet 
formation are computed by use of a complete multifluid Eulerian 
calculation or a coupled Eulerian—Lagrangian treatment using the 
CHAMP code. The calculated results are compared with theoretical 
and experimental results. 32 figures, 3 tables. 


24457 (UCRL—81371) Fabrication of manganin stress gauges 
for use in detonating high explosives. Erickson, L.; Weingart, R.; 
Barlett, R.; Chan, J.; Elliott, G.; Janzen, J.; Vantine, H.; » R; 
Rosenberg, J.T. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 6 Feb 1979. Contract W-7405-ENG-48. 15p. 
(CONF-790207—2). Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on explosives and pyrotechnics; San 
Francisco, CA, USA (14 Feb 1979). 

Data from stress gages embedded in shocked high-explosives 
can be used to estimate chemical energy release rates in the region of 
the gages and to test the validity of numerical hydrodynamic simula- 
tions of shock initiation experiments. No commercially available 
stress gages were suitable for this use. Techniques developed for 
fabricating and encapsulating maganin stress gages which can be 
used in a reacting high-explosive environment are described. (LCL) 


24458 Measuring small internal pressures along a tube during 
steady flow. Freynik, H.S. Jr.; Dittbenner, G.R. (Lawrence Liver- 
more Lab., CA). Exp. Mech.; 17: No. 11, 415-419(Nov 1977). 
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A tube that can accurately measure small strains and pressure 
profiles during flow of non-Newtonian paste explosives has been 
designed and strain gaged. Equiangular rosette strain gages were 
installed along the length of a 6-mm-dia, 0.46-m-long thin-walled 
aluminum tube. The rosettes were oriented in the classical stress- 
gage configuration to measure circumferential stress and, hence, 
internal pressure independent of other stresses. The tube was static 
calibrated on a floating-piston pressure calibrator. Steady flow cali- 
bration was accomplished by extruding a viscous Newtonian silicone 
oil. Inlet pressure ranged from 0.52 to 2.1 MPa (75 to 300 pai. For 
the low-pressure 0.52-MPa silicone—oil extrusion, the full-scale 
strain levels varied from 6 to 53 ym/m. For all eight strain-gage 
stations, the maximum deviation from a linear pressure profile was 
equivalent to 0.5 m/m. A pulsed-current-excitation signal-condi- 
tioning and digital data-acquisition system provided the n 
stability and precision to measure these unusually low-strain levels 
accurately. 


NUCLEAR 


24459 (UCID— 18033) JONAH algorithms: C-2 the ratio option. 
Rego, J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Feb 1979. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC 
A02/MF AO1. 

Information concerning input is given first. Then formulas are 
given for calculation of atoms/millimeter, fissions, kiloton yield, R- 
value, atoms/fission, fissions/fission, bomb fraction, fissions/atoms, 
atoms, atoms/atoms, fissions/atoms, atom ratio, total atoms formed, 
and thermonuclear bomb fraction. Some of the terminology used is 
elucidated in an appendix. (RWR) 


WEAPONRY 
REFER ALSO TO CITATION(S) 23460 


24460 (AD-A—054761) Calculation of combat vehicle protection 
against a residual radiation threat. Final report. Rainis, A.E.; 
Schwenk, R.M.; Rexroad, R.E.; Kinch, J.W. (Army Armament 
Research and Development Command, Aberdeen Proving Ground, 
MD (USA). Ballistics Research Lab.). Apr 1978. 41p. (ARBRL- 
TR—02053). NTIS PC A03/MF AO1. 

Gamma protection factors (GPF) for two medium tanks have 
been calculated using the Monte Carlo program, MORSE. Compari- 
sons with appropriate experiments show good agreement. It is con- 
cluded that this calculational approach is a viable alternative to 
experiment for determining the GPFs of armored vehicles. 


24461 (UCRL—82012) Mach 130 air shock attenuation studies. 
Glenn, H.D.; Kratz, H.R.; Keough, D.D.; Swift, R.P. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Nov 1978. 
Contract W-7405-ENG-48. 19p. (CONF-781197—1). Dep. NTIS, 
PC A02/MF AO1. 

From Nuclear blast and shock simulation symposium; San 
Diego, CA, USA (28 Nov 1978). 

Voitenko compressors were used to generate ~ 4.5 cm/p sec 
air shocks in a steel and a grout outlet pipe. Diaphragm burst times 
and time-of-arrival data of shock-front luminosity along the 2-cm-i.d. 
exit pipes are provided by fiber-optics ports. Pressure profiles were 
obtained for this high enthalpy shock propagation for the first time 
and at many locatons in both experiments. The Voitenko-grout 
experiment represents the first laboratory attempt to study shock 
propagation with this type of compressible wall material. The prima- 
ry purpose of these two experiments was to examine the effect of 
wall material on high-energy shock propagation. In the interval 
between 10- and 250-cm from the diaphragm the velocity and peak 
pressure of the shock front attenuated from = 4.5 to 0.5 cm/p sec 
and = 21 to =0.2 kb, respectively. Over this distance the shock 
propagation gave nearly identical results for both experiments within 
the ye of experimental accuracy. This rapid attenuation of the 
shock front velocity and pressure is attributed to ablation and 
entrainment of wall material. An interesting feature that was ob- 
served, confirmed by multiple measurement techniques, was rapid 
oscillations of the pressure profiles. The results indicate that the 
shock propagation is independent of wall composition to the extent 
of materials considered over the 250-cm distance of the outlet pipes. 


EXPLOSION DETECTION 


24462 (AD-A—054973) Broadband discrimination studies. Final 
technical report 1 June 1973—30 September 1977. McEvilly, T.V.; 
Johnson, L.R. (California Univ., Berkeley (USA). Seismographic 
Station). 1 May 1978. 18p. NTIS PC A02/MF AOI. 


The broadband recording capabilities of the Seismographic 
Station of the University of California have been expanded to three 
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stations, Berkeley (BKS), Jamestown (JAS), and Whiskeytown Dam 
(WDC). These stations provide ground motion data at two gain 
levels in the spectral range of 10 Hz to 100 sec. A library of 
broadband data is accumulating which is very useful in a wide 
variety of investigations. A body-wave surface wave discriminant at 
regional distances separates nuclear explosions from natural earth- 
quakes, explosion collapses, and explosion aftershocks down to mag- 
nitude 3.5 in the western United States. The reason why this dis- 
criminant works is still not completely understood. 


24463 Multivariate autoregressive representation of seismic p- 
wave signals with application to short-period discrimination. Sandvin, 
O.; Tjoestheim, D. (NTNF/NORSAR, Kjeller, Norway). Bull. Seis- 
mol. Soc. Am.; 68: No. 3, 735-756(Jun 1978). 

It is shown that that seismic P-wave vector signals as record- 
ed by selected NORSAR subarrays can be described by multivariate 
parametric models of autoregressive type. The multivariate autor- 
egressive analysis is undertaken for 83 nuclear explosions and 72 
earthquakes from Eurasia. For each event a separate analysis of the 
main signal and of the coda has been carried through. It is found that 
in most cases a reasonable statistical fit is obtained using a low-order 
autoregressive model. The autoregressive parameters characterize 
the spectral density matrix of the P-wave signal and therefore form a 
convenient basis for constructing short-period discriminants between 
earthquakes and explosions. Based on the classification results for 
our data base of Eurasian events, we find that the multivariate 
autoregressive parameters have a substantially larger discrimination 

tential than the short-period parameters suggested easlier in the 
iterature. In fact our results indicate that, based on autoregressive 
parameters, it may now be possible to construct purely short-period 
discriminants which are comparable, if not superior, to the m/sub b/ 
:M/sub s/ criterion. 


ENVIRONMENTAL SCIENCES, 
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REFER ALSO TO CITATION(S) 23580, 25148 


BASIC STUDIES 


24464 (BNL—50732) Derivation of the probability density func- 
tion for a stochastic nonlinear advection equation. Meyers, R.E.; 
O’Brien, E.E.; Scott, L.R. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1977. Contract EY-76-C-02-0016. 11p. Dep. NTIS, PC 
A02/MF AO1. 

The report considers the solution of a stochastic advection- 
reaction equation. Interest in theis subject arose out of a study of 
models of atmospheric pollution, where diffusion also plays an 
important role. The results derived may be viewed as a model with 
the diffusion neglected, but it is emphasized that, although molecular 
diffusion is a small effect in the stmosphere, it cannot be ignored in 
stochastic problems. The main result consists of a limit theorem for 
an advection-reaction equation, in the limit of small fluctuations in 
the advecting vector field. The reactive problem is reduced to a 
nonreactive one by introducing the probability density for the sto- 
chastic solution. The corresponding limit theorem for the homogene- 
ous advection equation is based on the results obtained by 
Khas’minskii and Papanicolaou et al. on stochastic ordinary differen- 
tial equations. In the case of a linear reaction, the well known model 
of reacting with the mean that is used in current pollution models is 
recovered; however, when the reaction is nonlinear, reacting with 
the mean is shown to be invalid. No attempt at rigor is made, since 
main results are purely formal. 


24465 (CONF-760429—, pp 8-33) Designing ecological studies of 
trace substances. Eberhardt, L.L. (Battelle Pacific Northwest Labs., 
Richland, WA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A major share of the problems in studying trace substances in 
an ecological context appear to lie in designing and analyzing field 
studies. An essential preliminary for design is a clear statement of 
survey objectives. Four categories of sampling methodology can be 
proposed on the basis of different objectives (descriptive sampling, 
sampling for pattern, analytical sampling, and sampling for model- 
ing). Some details of methodology and examples are given for the 
analytical and modeling categories, and various further applications 
and extensions are suggested. 


24466 (CONF-760429—, pp 113-120) Is there a paradigm for 
nutrient cycling. Innis, G.S. (Utah State Univ., Logan). 1978. 
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From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Three paradigms for nutrient cycling studies are described: an 
inventory paradigm, in which emphasis is on the state variables of 
the system; a dynamic paradigm, in which emphasis is on flows 
among the state variables; and a cybernetic paradigm, in which 
emphasis shifts to controls operating on the flows. It is ar, that 
the cybernetic paradigm is growing in favor because only this model 
has the potential of addressing questions about responses of a system 
to an environmental perturbation. Thus, despite its shortcomings, 
future studies should employ this paradigm. 


24467 (CONF-760429—, pp 121-137) Compartmental lumping in 
nutrient cycling models. Harrison, G.W. (Univ. of Georgia, Athens). 
1978. 


From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


It is often desirable to simplify a linear compartmental flow 
model by lumping some of the compartments together to produce a 
model of reduced dimension. In fact, the formulation of any com- 
partmental flow model includes the tacit lumping together of sub- 
compartments that are assumed to behave approximately the same. 
Errors in the nutrient concentrations in each compartment are 
introduced, however, by lumping together compartments with noni- 
dentical flow rates. Upper and lower bounds for the concentrations 
in the lumped compartments at any time are found as solutions to a 
system of linear differential equations. Methods to improve the 
lumped model by weighting some subcompartments more heavily 
than others and by using information about the relative proportions 
of the nutrient in each subcompartment are investigated. Examples 
are given applying these techniques to nutrient cycling models, and 
some conclusions are drawn about conditions under which compart- 
ments can be lumped together without introducing significant error. 


24468 (CONF-760429—, pp 196-206) Analytical challenges for 
the environmental chemist. Jones, J.B., Jr. (Univ. of Georgia, 
Athens). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Factors in properly collecting, preserving, preparing, and 
analyzing an environmental sample are briefly reviewed. Since most 
environmental samples are biologically active and sensitive to their 
surroundings, handling and analysis must be done in such a way as 
not to alter their elemental composition or true identity. Standardiza- 
tion is essential for all phases of the analytical procedure. Althou 
there may be many ways to handle samples, the analyst needs to 
certain that the procedure followed will give the exact result. Tried 
and true procedures are usually best. 


24469 (COO—1340-58) Variation of the ocean-atmosphere 
system as a consequence of feedback mechanisms. Reiter, E.R. (Colo- 
rado State Univ., Fort Collins (USA). Dept. of Atmospheric Sci- 
ence). 1978. Contract EY-76-S-02-1340. 15p. (CONF-7810134—1). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on evolution of planetarium atmospheres 
and climatology of the earth; Nice, France (16 Oct 1978). 

Of the terms entering into the heat budget equation for an 
oceanic volume, the role of variable oceanic advective transport and 
of variable heat loss to the atmosphere is investigated. Changes in 
the water transport of the Kuroshio, possibly tied to trends in the u- 
component of the trade winds, may affect long-term sea-surface 
temperature (SST) behavior off the coast of Japan. Short-term 
fluctuations of SST with large ———— appear to be in part caused 
by meandering characteristics of the ocean current, but perhaps even 
more so by local air-sea interaction. Zonal atmospheric wind stress 
variations strongly affect the meridional SST anomaly gradients in 
the Central North Pacific -- even more so than the SST anomalies. 


24470 Analysis of a possible Sun—weather correlation. Gerety, 
E.J.; Olson, R.H.; Roberts, W.O. (Univ. of Colorado, Boulder). 
Nature (London); 272: No. 5650, 231-232(Mar 1978). 

Xanthakis has reported a striking, if complex, relationship 
between solar activity and Northern Hemisphere precipitation. This 
resulted in a strong negative correlation between rainfall and solar 
activity found in the latitude belt of 60 to 70°N. Other belts showed 
pronounced positive correlations, or a change from negative to 
positive correlation. Gerety, Olson, and Roberts repeated the analy- 
sis, using a more extensive data base. Xanthakis has since published a 
more extensive survey of global precipitation and solar activity. This 
also contains detailed information on his methods of analysis, and 
extends the study to the Southern Hemisphere, where further verifi- 
cation of the association is claimed. The studies of Gerety et al. show 
only a general similarity with those of Xanthakis. There is strong 
empirical evidence in recent papers by Wilcox, Hines, and others for 
significant connections that need theoretical understanding. The 20 
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to 22 year drought periodicity of the Western USA may be associat- 
ed with the so called “double sunspot cycle” of the same periodicity. 
A recent study by Mitchell indicates that this relationship is on firm 
statistical ground. 


24471 Structure of the daytime urban moisture field. Sisterson, 
D.L.; Dirks, R.A. (Univ. of Wyoming, Laramie). Atmos. Environ.; 
12: 1943-1949(1978). 

Within the larger context of Project METROMEX, temporal 
and spatial analyses of daytime specific humidity and potential 
temperature were evaluated for the surface and for the mixing layer 
over the St. Louis area. Data from instrumented aircraft, fixed and 
mobile surface stations, and radiosondes were evaluated on a case 
study basis. Anthropogenic sources and sinks of water vapor were 
estimated. Mesoscale dry regions at the urban surface are associated 
with particular urban land use types. Dry regions within the urban 
mixing layer show a reduction of 10 to 20% in specific humidity; 
these appear to result from a combination of reduced surface eva 
ration and increased downward entrainment at the top of the mixing 
layer. 
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REFER ALSO TO CITATION(S) 21235, 21258, 21578, 21990, 
23440, 24375, 24504, 24522, 24533, 24568, 24569, 24718 


24472 (AD-A—054844) Mechanisms of exhaust pollutants and 
plume formation in continuous combustion. Final report 1 May 1974— 
28 February 1978. Samuelsen, G.S.; Hamberg, R.M. (California 
Univ., Irvine (USA). Combustion Lab.). Apr 1978. 2lp. (UCI- 
ARTR—78-2). NTIS PC A02/MF AO1. 

An analytical and experimental study was conducted to pro- 
mote an understanding of the processes governing the emission 
characteristics of continuous combustion power sources and thus 
provide a basis for reducing adverse environmental effects and for 
controlling plume signatures resulting from aircraft operation. The 
study addressed the development and assessment of numerical codes 
for backmixed flows, the formation of pollutants in backmixed flows, 
and questions associated with sampling oxides of nitrogen. The 
—— flow selected for study was the opposed jet laboratory 
combustor. 


24473 (BNL—25069) Modeling sulfur oxide concentrations in 
the eastern united states: model sensitivity, verification and applica- 
tions. Meyers, R.E.; Cederwall, R.T.; Storch, J.A.; Kleinman, L.I. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
—_ 4p. (CONF-790101—1). Dep. NTIS, PC A02/MF 
AOl. 
From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 
This paper briefly reports on results from the BNL Long and 
Short Range Air Quality Model. The model thisalculates the trans- 
rt, transformation, and resulting pollutant concentrations for given 
/sub x/ emission inventories. Some details and results of the 
model in earlier stages are reported elsewhere (Meyers and Ceder- 
wall, 1975a; Meyers, et al., 1978a). 


24474 (BNL—25223) Sulfur and nitrogen compounds in urban 
aerosols. Tanner, R.L. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. Sp. (CONF-790115—1). 
Dep. NTIS, PC A02/MF AOl1. 

From New York Academy of Sciences conference on aero- 
sols) anthropogenic and natural-sources and transport; New York, 
NY, USA (9 Jan 1979). 

This paper reports results from a detailed chemical and mete- 
orological data base that has been accumulated for the New York 
City ape. Aerosol sampling during August 1976 and February 
1977 sampling periods was done only in an urban New York site and 
a background site at High Point, NJ. The sampling program was 
expanded to Brookhaven Ca. Island) and New Haven, Connecti- 
cut sites during summer 1977 and winter 1978 sampling. Time 
resolution for aerosol filter samples was 6 hr, with some 3 hr 
sampling for the latter three periods. Parameters measured included 
chemical constituents: strong acid (quartz filters only), ammonium, 
sulfate and nitrate, sulfuric acid (limited data); physical parameters: 
aerosol size distributions by cascade impactor, cyclone sampler, 
EAA, on optical counter and a special diffusion battery-CNC appa- 
ratus; light scattering nephelometer and other instrumentation; 
chemically-speciated size classification by diffusion sampler; trace 
metals by atomic absorption; halogen compounds by NAA; meteoro- 
logical measurements of RH, temperature, wind speed and direction; 
gaseous measurements of SO2, ozone, NO/sub x/ and hydrocarbons 
at some locations for some sampling periods. The existence of 
aerosol sulfate in the ambient environment predominantly in the 
chemical form of sulfuric acid mostly neutralized by ammonia is now 
well documented. The average composition of fine particle (< 3.5 
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pm) sulfate in summer 1976 aerosols was approximately that letovi- 
cite [(NH4)sH(SO,)]. Based on the impactor data, about 85% of the 
aerosol sulfate mass was in the fine icle fraction. About 50% of 
this aerosol sulfate was deduced to be in the suboptical size regime 
(< 0.25 ym) from diffusion processor data. The H*/SO,?" ratio in 
suboptical aerosols did not significantly differ from that in fine 
fraction aerosol. The coarse icle sulfate was not associated with 
H* or NH,* and comprised about 15% of the sulfate mass. 


24475 (CONF-760429—, pp 1-7) Introductory comments. 
Golley, F.B. (Univ. of Georgia, Athens). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The following topics are discussed: development of mineral- 
cycling studies in ecology; ical aspects of mineral cycling; 
and applications of mineral cycling to the larger problems of ecosys- 
tems. (HLW) 


24476 (CONF-760429—, pp 34-58) Coal combustion, trace-ele- 
ment emissions, and mineral cycles. Turner, F.B.; Strojan, C.L. 
(Univ. of California, Los Angeles). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Amounts of various trace elements released to the atmosphere 
by coal combustion are reviewed in terms of specific power plants, 
as well as U.S. and world totals. Rates of atmospheric discharge of 
selected elements are contrasted with natural mobilization rates 
caused by weathering. Attempts to measure inputs of trace elements 
from coal-burning power plants directly have generally led to nega- 
tive or ambiguous results, but enrichment of environmental samples 
by anthropogenic sources can be shown, and specific sources can 
sometimes be inferred. Storages of selected trace elements in the soil 
and vegetation of a forest community in Tennessee and a desert 
community in Nevada are compared. Some simple differences in 
trace-element dynamics in forest and desert ecosystems are adduced; 
these generally derive from differences in amounts of precipitation. 


24477 (CONF-771017—, pp 115-139) Developmental toxicology 
of organic pollutants. Mahlum, D.D. (Battelle, Pacific Northwest 
Laboratories, Richland, WA). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The high degree of carcinogenicity of some of the products 
from the combustion and processing of fossil fuels has been recog- 
nized for some time. Some products are also clearly embryotoxic 
although little systematic study of their potential effects on develop- 
ment been undertaken. Exposures to anthracenes, benzanthra- 
cenes, benzpyrenes, naphthalenes, phenols, and other classes of com- 
pounds may be expected to result from the increased use of proc- 
essed coal and oil shale for ener; roduction. The increasing 
number of female employees of ch ohensing age, as well as the 
potential for release of embryotoxic materials to the environment, 
— for the importance of obtaining meaningful information on the 
effects of these substances on development. Studies on the toxicoloy 
of these energy-related pollutants are inherently difficult for the 
following reasons: The materials are complex mixtures, making 
chemi analysis and identification of biologically active com- 
pounds difficult; samples collected from pilot plants for toxicologic 
study may not be representative of the commercial process; materials 
may be transformed between release and exposure; metabolism of 
materials may be influenced by prior exposure; and biological inter- 
action among components of the mixture may result in synergistic or 
antagonistic effects. 


24478 (CONF-771072—10) Suspended particulate matter in New 
York City: element concentrations as a function of particle size and 
elevation above street. Bauman, S.E.; Williams, E.T.; Finston, H.L.; 
Bond, A.H. Jr.; Lesser, P.M.S.; Ferrand, E.F. (Brookhaven National 
Lab., Upton, NY (USA); New York City Environmental Protection 
Administration, NY (USA)). 1977. Contract EY-76-S-02-3126. 10p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

Aerosol samples were simultaneously collected at two street- 
level locations and the 16th floor, on two sides of a Manhattan city 
block. The results of PIXE analysis, together with CO and SO; data, 
show that the concentrations of substances emitted at street level 
(CO, Pb, etc) are significantly less at the 16th floor whereas particu- 
late sulfur shows little variation. Other conclusions are presented. 


24479 (IVL-B—438) Estimation of the atmospheric input of aci- 
difying substances to a forest ecosystem. Grennfelt, P.; Bengston, C.; 
Skaerby, L. (Swedish Water and Air Pollution Research Lab., 
ea Jul 1978. 16p. Dep. NTIS (US Sales Only), PC A02/ 
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Acidifying substances are compounds capable of increasing 
the hydrogen ion activity in the ecosystem. They are deposited to 
vegetation and soil in different forms (gases, particles, rain) and the 
deposition mechanisms are extremely complex. However, to evalu- 
ate possible effects of the deposition of acidifying substances to an 
ecosystem, the quality and quantity of atmospheric input must be 
known, as well as the pathways by which the deposition takes place. 
The paper gives a brief description of the occurrence of acidifying 
substances in the atmosphere, the essential pathways, and the mecha- 
nisms for deposition of anthropogenic nitrogen and sulphur com- 
pounds. The paper also presents a rough estimate of the total input, 
Le., a deposition budget, of these compounds to a coniferous forest 
ecosystem in southern Sweden. 


24480 (LBL—6877, pp 119-122) Indoor air pollution in residen- 
tial buildings. Hollowell, C.D.; Traynor, G.W. 1977. 

In Energy and Environment Division annual report 1977. 

Laboratory studies now in progress in experimental rooms 
and buildings are designed to identify various parameters which 
affect rates of emissions from gas-fired cooking and heating appli- 
ances and short- and long-term air pollution levels from such appli- 
ances in the indoor environment. The parameters include appliance 
type and its operating characteristics (for example, fuel/air mixture, 
flame temperature, and goemetry), and reduced ventilation and air 
infiltration rates expected to be imposed as energy conservation 
measures. Work in progress concerns the dispersion, transforma- 
tions, and ultimate fate of combustion-generated indoor pollutants. 
The physical and chemical transformations depend on the many 
constituents (gaseous and particulate) present in the air, on the 
effects of temperature and humidity, and on the effects of walls and 
other materials. This phase of the study involves detailed analysis 
and experiments with various ventilation and air circulation systems. 


24481 (LBL—6877, pp 122-141) Atmospheric Aerosol Research 
Group. Novakov, T.; Chang, S.G.; Hollowell, C.D. 1977. 

In Energy and Environment Division annual report 1977. 

Individual papers address the following questions: what frac- 
tion of the ambient particulate carbon is of primary origin. What is 
the role of primary particulate carbon in the atmospheric oxidation 
of sulfur dioxide to sulfate. What is the role of primary particulate 
carbon in the formation of suspended nitrogenous species. (PCS) 


24482 (LBL—6877, pp 151-153) Sensitive optoacoustic detection 
of carbon monoxide by resonance absorption. Gerlach, R.; Amer, 
N.M. 1977. 

In Energy and Environment Division annual report 1977. 

The concept of optical resonance absorption was combined 
with laser optoacoustic spectroscopy to achieve sensitive (0.15 ppm) 
and interference-free detection of CO. Two types of optoacoustic 
cells were investigated for comparison: an acoustically nonresonant 
cell which was operated in its 1/f frequence response region, and a 
resonant cell which was driven at the frequence of its first radial 
resonance. It appears that the acoustically nonresonant cell has an 
advantage for low pressure operation, since the signal, and hense 
signal-to-signal ration, remains constant as pressure is decreased, 
whereas for the resonant cell, it falls off linearly with decreasing 
pressure. Also, the background signal which limits the sensitivity of 
the nonresonant cell at atmospheric pressure has been found to 
depend approximately linearly on pressure and would be less trou- 
blesome for low pressure operation. (PCS) 


24483 (LBL—8132) Spurious sulfate formation on collected am- 
bient aerosol samples. Loo, B.W.; Gatti, R.C.; Rampo:, A.J.; Ste- 
vens, R.K.; Noll, K.E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.; Environmental Protection Agency, Research Trian- 
le Park, NC (USA). Environmental Sciences Research Lab.; Illinois 
nst. of Tech., Chicago (USA). Dept. of Environmental Engineer- 
ing). Sep 1978. Contract W-7405-ENG-48. 8p. (CONF-7809123—1). 
Dep. NTIS, PC A02/MF AOl1. 
From American Chemical Society meeting; Miami Beach, 
FL, USA (11 Sep 1978). 
Three experiments were conducted to investigate the possibil- 
ity of spurious sulfate formation from SO? oxidation under field 
conditions. Results were negative. 3 tables. 


24484 (NP—23367) Air quality monitoring with a lichen net- 
work: baseline data. Environmental Research Monography 1977-5. 
Peterson, W.L.; Douglas, G.W. (Syncrude Canada Ltd., Edmonton, 
Alberta). 1977. 83p. Dep. NTIS (US Sales Only), PC A05/MF AO1. 

A network of 56 permanent plots, radiating from the periph- 
ery of the Syncrude Lease, was established during the summer of 
1976. This network will allow continuous quantitative monitoring of 
the lichen flora using photographic techniques. Since lichens are 
highly sensitive to air pollutants such as SOz, they are capable of 
showing damage or reduced growth long before it is detectable in 
other vegetation. This early warning system may indicate that un- 
natural biological changes are beginning to take place in the ecosys- 
tem and appropriate action, if necessary, may then be taken to 
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minimize further biological changes. It is recommended that partial 
resurveys of the grid network should be conducted annually during 
the first years of the Syncrude plant's operation. These i 
resurveys will be relatively economical since only 21 plots, all 
accessible by road, need be examined. If no adverse changes in the 
lichen flora are detected during partial resurveys, several years may 
then elapse before a subsequent partial resurvey is necessary. Com- 
plete resurveys will only be required if a partial resurvey indicates 
adverse changes are occurring. Collections of lichens and mosses 
during 1975 and 1976 have resulted in a known flora of 121 species 
of lichens and 136 species of mosses for the Fort McMurray region. 
Seventeen species of lichens and three species of mosses apparently 
are new to the flora of Alberta. 


24485 (NP—23452) Research reports of the Environmental Mon- 
itoring and Support Laboratory, Las Vegas, January—December 1977. 
(Environmental Protection Agency, Las Vegas, NV (USA). Envi- 
ronmental Monitoring and Support Lab.). 1977. 79p. NTIS. 

Scientific and technical reports published or presented by 
Environmental Monitoring and Support Laboratory, Las Vegas 
(EMSL-LV) are listed. The publications are divided among the 
following sections: publications in the EPA series; publications in the 
EMSL-LV series; other publications; unpublished presentations at 
scientific and professional meetings; working paper series; and, 
author/project officer index. (JGB) 


24486 (NP—23462) General administrative specification on the 
Federal Law of Protection against Nuisances. (Bundesministerium des 
Innern, Bonn (Germany, F.R.)). Jul 1978. 13p. (In German). Dep. 
NTIS (US Sales Only), PC A02/MF A01. 

This administrative specificaion determines the laws to be 
followed by the responsible authorities in setting up and supplement- 
ing the emisson cadaster for the set loaded areas according to 
paragraph 44 section 2 of the Federal Law of Protection against 
Nuisances. Emissions are the air pollution arising from plants and 
vehicles (dust, fine dust, Pb, SO2, CO, NO2, organic compounds, 
inorganic Cl and F compounds). Emission factors are the ratio of the 
emission mass to the mass of produced, converted or of processed 
materials, of the fuels or raw materials used or the amount of input 
or output energy. Emitting groups are industry, domestic heating 
systems, small industry, and traffic. 


24487 (NTIS/PS—78/0757) Air quality monitoring. Volume 2. 
1975—1976 (a bibliography with abstracts). Report for 1975-1976. 


Cavagnaro, D.M. (National Technical Information Service, Spring- 
field, VA (USA)). Aug 1978. 291p. NTIS PC NO1/MF NO1. 

The bibliography cites research reports on air pollution moni- 
toring, including site selection, operation criteria, design criteria, 
calibration, and the performance evaluation of the technique or 
equipment. The monitoring of different types of pollutants from 
various sources is covered. (This updated bibliography contains 284 
abstracts, none of which are new entries to the previous edition.) 


24488 (NTIS/PS—78/0758) Air quality monitoring. Volume 3. 
1977-July, 1978 (a bibliography with abstracts). Report for 1977-Jul 
78. Cavagnaro, D.M. (National Technical Information i 
Springfield, VA (USA)). Aug 1978. 182p. NTIS PC NO1/MF NO1. 
These citations of Federally-funded research discuss studies 
on air pollution monitoring, including site selection, operation crite- 
ria, design criteria, calibration, and the performance evaluation of 
the technique or equipment. Different types of pollutants from 
various sources are covered. (This updated bibliography contains 
175 abstracts, 97 of which are new entries to the previous edition.) 


24489 (ORO—5592-1) Nitrogen dioxide absorption in evaporat- 
ing and condensing water droplets. Herrmann, J.P.; Matteson, M.J. 
(Georgia Inst. of Tech., Atlanta (USA). School of Chemical Engi- 
neering). 1977. Contract EE-77-S-05-5592. 15p. (CONF-771102— 
30). Dep. NTIS, PC A02/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

A NO) absorption enhancement under conditions of water 
condensation may be that there is a net movement of water vapor 
toward the water surface, tending to drag extra NO2 molecules 
along, whereas in the steady-state condition there exists an equimolar 
exchange of water molecules both to and from the surface. The 
results show that, as HzO condensation ceases, the NO» concentra- 
tion level rapidly returns to saturation. Mechanisms which may 
promote this pa are: (a) as evaporation takes over the 
outer layers of solution are stripped away, releasing NO2 back into 
the atmosphere: (b) dissolved NOz, present either as NO2~ or NOs 
may become too concentrated in the outer layers and revert to NO» 
and then escape as a gas; (c) evaporating water molecules in the 
vicinity of the interface may reduce the gas phase NO» concentration 
to a level below that in the bulk gas, providing an extra driving 
force. The fact that the desorption is so rapid indicates that any one 
or a combination of the above mechanisms are acting more rapidly 
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than the combined liquid phase diffusion-chemical reaction mecha- 
nism tending to absorb the NOz into the droplet interior. 


24490 (PB—280185) Air quality data - 1977 second quarter 
statistics. Quarterly report April—June 1977. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Monitoring 
and Data Analysis Div.). Feb 1978. 116p. (EPA—450/2-78/011). 
NTIS PC A06/MF AO. 

This report is a statistical summary report on ambient air 
quality submitted to EPA from air — operations of state, 
local and Federal networks in accordance with requirements of the 
Clean Air Act and EPA Regulations for State Implementation Plans 
(SIPs). These data represent all ambient air quality data sampled for 
pollutants that currently have National Ambient Air Quality Stand- 
ards. 


24491 (PB—281305) Research highlights, 1977. Annual report 
for 1977. (Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development). Dec 1977. 69p. 
(EPA—600/9-77/044). NTIS PC A04/MF AO1. 

The results described in the report represent but a few of the 
projects supported by the Office of Research and Development in 
1977. The program ranges from direct support to EPA’s regulatory 
functions, such as cancer assessment and drinking water purification, 
to investigations of long-term phenomena, such as the ozone layer 
analyses. It ranges from technologies to clean up car exhausts to 
technologies to clean up power plant fumes, and from studies of how 
cells react to carcinogens to studies of how people react to energy 
development activities. In the report, there are studies on cars, 
cancer, energy, water, pesticides, coke ovens, ozone, cheese, and 
waste. This is just a sampling of the projects underway, selected for 
reviews because they represent breakthroughs in research, fill a 

ractical technological void, are inherently interesting, or have 
implications for the future. 


24492 (PB—281679) Control of animal production odors: the 
state-of-the-art. Kreis, R.D. (Robert S. Kerr Environmental Re- 
search Lab., Ada, OK (USA)). Apr 1978. 104p. NTIS PC A06/MF 
AOl. 

Odors emanating from animal production facilities are the 
primary environmental cause for complaint resulting in great correc- 
tive expense and, in many instances, facility closure. The current 
state-of-the-art of odor control technology ranges from intensive 
waste management and good housekeeping practices to chemical 
treatment and facility isolation. These controls at best only limit the 
generation and/or quality of animal production odors. The most 
effective odor limiting technologies are the most cost intensive. 
Therefore, the methods used are dependent upon the seriousness of 
the situation and the cost-benefit that may be derived from their use. 
Original facility design and site selection considerations are of great 
importance to the existence of confined animal feeding enterprises 
with a non-farm population which is encroaching at increasing rates 
into rural areas. Land use planning and zoning restrictions for 
agricultural/animal feeding purposes may well be the ultimate odor 
control tool of the future for newly instituted facilities. Extensive 
basic and applied research is required to provide adequate technol- 
ogy for use by existing facilities. 


24493 (PB—282687) State and local grant awards - April— 
September FY 1977, (Environmental Protection Agency, Washing- 
ton, DC (USA). Grants Administration Div.). Apr 1978. 521p. 
(EPA/GAD/2—78/02). NTIS PC A22/MF AOI. 

This publication lists the grant awards offered by the Envi- 
ronmental Protection Agency during the period of April - Septem- 
ber FY 1977 for state and local grant programs. 


24494 (TID—28789) The balance sheet technique. Volume I. The 
balance sheet analysis technique for preconstruction review of airports 
and highways. LaBelle, S.J.; Smith, A.E.; Seymour, D.A. (Argonne 
National Lab., IL (USA)). Feb 1977. Contract W-31-109-ENG-38. 
161p. Dep. NTIS, PC A08/MF AO1. 

The technique —_e equally well to new or existing air- 
ports. The importance of accurate accounting of emissions, cannot 
be overstated. The regional oxidant modelling technique used in 
conjunction with a balance sheet review must be a proportional 
reduction technique. This type of emission balancing presumes 
equality of all sources in the analysis region. The technique can be 
applied successfully in the highway context, either in planning at the 
system level or looking only at projects individually. The project-by- 
project reviews could be used to examine each project in the same 
way as the airport projects are examined for their impact on regional 
desired emission levels. The primary limitation of this technique is 
that it should not be used when simulation models have been used 
for regional oxidant air quality. In the case of highway projects, the 
balance sheet technique might appear to be limited; the real limita- 
tions are in the transportation planning process. That plannin 
process is not well-suited to the needs of air quality forecasting. If 
the transportation forecasting techniques are insensitive to change in 
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the variables that affect HC emissions, then no internal emission 
trade-offs can be identified, and the initial highway emission fore- 
casts are themselves suspect. In general, the balance sheet technique 
is limited by the quality of the data used in the review. Additionally, 
the technique does not point out effective trade-off strategies, nor 
does it indicate when it might be worthwhile to ignore small 
amounts of excess emissions. Used in the context of regional air 

uality plans based on proportional reduction models, the balance 

eet analysis technique shows promise as a useful method by state 
or regional reviewing agencies. 


24495 (ANL-Trans—1149) Relationship between pH value and 
electrolyte composition of precipitation. Klockow, D.; Denzinger, H.; 
Roenicke, G. Oct 1978. Translation of VDI—314, Preprint, Oxygen- 
containing sulfur compounds. 20p. Dep. NTIS, PC A02/MF AOl. 

Data are oo s ing 11 years of observation in the 
German Federal Republic. Electric conductivity and pH values have 
shown steady variation with time and present a pattern of seasonal 
fluctuation that coincides with the fossil fuel heating season. Sulfur 
dioxide is implicated along with nitrogen oxides, ammonium com- 
pounds, and other metallic particulates as the cause of this global 
change in acidity. A radiochemical analysis was developed using 
Na**Cl as tracer. (PCS) 


24496 Continuous measurements of nitrous oxide in the tropo- 
sphere. Pierotti, D. (Atmospheric Trace Gas Lab., Beaverton, OR); 
Rasmussen, R.A.; Chatfield, R. Nature (London); 274: No. 5671, 574- 
576(10 Aug 1978). 

Continuous measurements of N2O at the ground surface by 
Brice, et al. have been interpreted as “evidence for the existence of 
an appreciable, but unidentified, ground surface sink mechanism”. 


“y this conclusion on an apparent regular diurnal variation 
in the concentration of N2O in the air 5 m above the ground, 
observed during the periods 24—29 July and 4—8 August 1976. A 
minimum was nearly always recorded in the early hours of the 
morning and a maximum was recorded in the late afternoon or 
evening. In contrast to these results, Cicerone, et al. reported N2O 
measurements made during 25—27 May and 29 August—1 Septem- 
ber 1977 which show exactly the opposite behavior. Contrary to 
both these results, Pierotti and Rasmussen made continuous measure- 
ments of tropospheric N2O for a full year and found no significant 
diurnal variation in the atmospheric level of N2O. The only diurnal 
variation observed was an experimental artefact created by the 
diurnal variation in the ambient temperature affecting the sensitivity 
of the instrument. The results do not prove that soils do not act as a 
source or sink for N2O, nor that the tropospheric concentration of 
N2O does not show a diurnal variation in some conditions. However, 
they make it clear that no such variations occurred over northwest- 
ern USA during thesummer of 1976. The measurements also indicate 
that without any local sources or sinks for N2O (a condition of 
Junge’s model for estimating atmospheric lifetimes) the atmospheric 
lifetime of the compound is 32 yr or greater. This relatively long 
lifetime for N2O is important, because it indicates that any perturba- 
tions to the natural N2O cycle will take longer to be felt, but will be 
of correspondingly greater impact and duration once they take 
lace. Therefore, the effects of increased anthropogenic nitrogen 
ixation might not be apparent for 50 or 100 yr, but once they 
develop they will remain with us for a long time, regardless of any 
remedies we may then attempt. 


24497 Puff pollutant dispersion model with wind shear and dy- 
namic plume rise. Sheih, C.M. (Argonne National Lab., IL). Atmos. 
Environ.; 12: 1933-1938(1978). 

A puff diffusion model, which includes wind shear and dy- 
namic plume rise, is developed for numerical prediction of pollutant 
concentrations under unsteady and non-uniform flow conditions. 
The plume from a continuous source is treated as a series of puffs 
emitted successively from the source. Each puff is represented by a 
set of six tracer icles, which define the size, shape and location of 
the puff. Initially these particles are located at the surface of the 
source, on arbitrarily chosen orthogonal axes. The location of the 
particles is computed at each time step by taking into account 
advection, eddy diffusion, wind shear and entrainment of ambient air 
during plume rise. The concentration distribution of each puff is 
determined by fitting an ellipsoid to the cluster of the six particles 
and assuming a three-dimensional Gaussian distribution with stand- 
ard deviation equal to the half-lengths of the principal axes of the 
ellipsoid. The concentration at a point of interest is obtained by 
summing the contributions from nearby puffs. The effect of wind 
shear on the pollutant concentration is investigated by use of a 
typical wind shear encountered in the atmosphere. The results show 
that, at 600 m downstream from the source, the present model gives 
concentrations a factor of 2 higher and lower at one standard 
deviation below and above the plume center, respectively, than that 
of conventional models in which no wind shear is considered. The 
plume-rise formulation is calibrated against the observations com- 
piled by Briggs, and the model is used to predict the trajectory of a 
plume observed by Slawson and Csanady. Excellent agreement 
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between the prediction and the observation can be achieved, if an 
appropriate eddy diffusivity is chosen. 


24498 Instrumentation for air pollution monitoring. Hollowell, 
C.D.; McLaughlin, R.D. (Univ. of California, Berkeley). Environ. 
Sci. Technol.; 7: No. 11, 1011-1017(Nov 1973). 

Present air quality and emission standards are reviewed brief- 
ly. A description is given of the techniques that form the basis of 
current commercial instrumentation for measuring the five major 
gaseous atmospheric pollutants, SO2, oxides of nitrogen, oxidants, 
carbon monoxide, and hydrocarbons. The uses of various types of 
ambient air monitors, stationary source monitors, and vehicular 
emission monitors are tabulated. (JGB) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 21766, 21835, 24647, 24671, 24673 


24499 (ANL—78-XX-94) Environmental wodking level monitor. 
Final report. Keefe, D; McDowell, W.P.; Groer, P.G. (Argonne 
National Lab., IL (USA)). 29 Sep 1978. Contract W-31-109-ENG-38. 
140p. Dep. NTIS, PC A07/MF AO1. 

Portions of document are illegible. 

The Environmental Working Level Monitor (EWLM) is an 
instrument used to automatically monitor airborne Rn-daughter con- 
centrations and the Working Level (WL). It is an ac powered, 
microprocessor—based instrument with an external inverter pro- 
vided for dc operation if desired. The microprocessor’s control 
processor unit (CPU) controls the actuation of the detector assembly 
and processes its output signals to yield the measurements in the 
proper units. The detectors are fully automated and require no 
manual operations once the instrument is programmed. They detect 
and separate the alpha emitters of RaA and RaC’ as well as detecting 
the beta emitters of RaB and RaC. The resultant pulses from these 
detected radioisotopes are transmitted to the CPU. The programmed 
microprocessor performs the mathematical manipulations necessary 
to output accurate Rn-daughter concentrations and the WL. A 
special subroutine within the system program enables the EWLM to 
run a calibration procedure on command which yields calibration 
data. This data can then be processed in a separate program on most 
computers capable of BASIC programming. This calibration pro- 
gram results in the derivation of coefficients and beta efficiencies 
which provides the calibrated coefficients and beta efficiencies re- 

uired by the main system program to assure proper calibration of 
the individual EWLM'’s. 


24500 (CONF-760429—, pp 275-289) Transuranium analysis 
methodologies for biological and environmental samples. Wessman, 
R.A.; Lee, K.D.; Curry, B.; Leventhal, L. (LFE Environmental 
Analysis Labs., Richmond, CA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Analytical procedures for the most abundant transuranium 
nuclides in the environment (i.e., plutonium and, to a lesser extent, 
americium) are available. There is a lack of procedures for doing 
sequential analysis for Np, Pu, Am, and Cm in environmental 
samples, primarily because of current emphasis on Pu and Am. 
Reprocessing requirements and waste disposal connected with the 
fuel cycle indicate that neptunium and curium must be considered in 
environmental radioactive assessments. Therefore it was necessary to 
develop procedures that determine all four of these radionuclides in 
the environment. The state of the art of transuranium analysis 
methodology as applied to environmental samples is discussed rela- 
tive to different sample sources, such as soil, vegetation, air, water, 
and animals. Isotope-dilution analysis with ***Am (7°°Np) and 7°*Pu 
or **?Pu radionuclide tracers is used. Americium and curium are 
analyzed as a group, with ***Am as the tracer. Sequential extraction 
procedures employing  bis(2-ethyl-hexyl)orthophosphoric acid 
(HDEHP) were found to result in lower yields and higher Am—Cm 
fractionation than ion-exchange methods. 


24501 (CONF-760429—, pp 290-299) Radionuclide release from 
non-nuclear energy production: a sensitive technique for measuring 
lead-210 on air filters, Coles, D.G.; Meadows, J.W.T. (Lawrence 
Livermore Lab., CA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A method of measuring ?!°Pb content on air filters directly by 
Ge(Li) gamma-ray spectroscopy and thus eliminating costly and 
lengthy radiochemical procedures is discussed. Successful analyses 
of filters with typical atmospheric concentrations (0.3 to 30 fCi/m*) 
of ?!°Pb have been done with air volumes as low as 5000 m' with a 
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low-background, high-resolution, high-efficiency spectrometer. Ex- 
amples are presented which demonstrate the usefulness of the tech- 
nique for inexpensive 7"°Pb analyses in normal environmental air- 
sampling operations. Studies of the movements, effects, and chemis- 
tries of emissions from coal-fired power plants and geothermal areas 
are in progress. 


24502 (CONF-760429—, pp 709-724) Radiocesium transfer 
through aerial pathways in a South Carolina flooplain forest. Shure, 
D.J.; Gottschalk, M.R. (Emory Univ., Atlanta, GA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Cesium-137 cycling studies were conducted in a floodplain 
forest surrounding a reactor effluent stream at the Savannah River 
Plant in South Carolina. Throughfall, stem-flow, and litterfall path- 
ways were studied along transects within a 1.5-ha area of floodplain 
forest. Annual precipitation totaled 1102 liters/m? in the study area. 
Approximately 88% of this rainfall reached the forest floor as 
throughfall and 4 to 6% as stemflow. Meteorological inputs (fallout) 
of 1°7Cs totaled 3.2 nCi/m? for the year. An additional 11 to 15 nCi 
m~* year~' was leached from the floodplain vegetation as through- 
fall during precipiation. Radiocesium concentrations in throughfall 
and stem flow were highest in the fall when '°7Cs is readily leached 
from leaves before leaffall. Radiocesium concentrations in stemflow 
were always much higher than in throughfall, particularly during the 
nongrowing season. The annual "’Cs transfer as stemflow was 2.5 
to 4.1 nCi m~? year ~', however, which is considerably less (15 to 
22%) than the total '°7Cs reaching the forest floor as throughfall. 
Radiocesium movement in annual litterfall is approximately equal to 
the total **7Cs leached from floodplain vegetation during rainfall. 


24503 (N—78-23669) Tritium in atmospheric hydrogen gas at a 
Swedish sampling station at Hagfors. Bernstroem, B. (Forsvarets 
Forskningsanstalt - FOA, Stockholm (Sweden)). Sep 1977. 18p. 
(FOA-C—40062-T2). NTIS PC A02/MF AO1. 

A sampling system that collects normal air and combusts the 
hydrogen catalytically to water is described. Measurements of HT 
from November 1975 to the end of 1976 are reported. An average 
tritium level of about 60 T atoms/mg air was found at Hagfors. Two 
peaks were registered during this period, one in November 1975 
(approx. 155 T atoms/mg air) and one in March 1976 (approx. 580 T 
atoms/mg air). The origin of the peaks is discussed. 


24504 (ORNL/TM—6599) Computer program for monitoring 
sample flow from en tal surveillance activities at the Oak 
Ridge National Laboratory. Stephenson, R.L.; Oakes, T.W.; Shank, 
K.E. (Oak Ridge National Lab., TN (USA)). Dec 1978. Contract W- 
7405-ENG-26. 52p. Dep. NTIS, PC A04/MF AO1. 

A PL/I program has been written to satisfy federal ores 
requirements for environmental monitoring activities at the 
Ridge National Laboratory. The program accounts for all specimens 
collected until the results of their analyses are reported. In addition 
to reporting the status of all specimens on a periodic basis, the 
program is capable of providing special listings of ranges of sample 
numbers, samples of a user-specified type, and samples collected 
during selected time periods. 


24505 (PNL-SA—6832) Characterizing dispersion on a climato- 
logical basis. Sandusky, W.F.; Nickola, P.W. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jun 1978. Contract EY-76-C-06- 
1830. 18p. (CONF-7806109—2). Dep. NTIS, PC A02/MF AOl. 

From American Association for the Advancement of Science; 
Seattle, WA, USA (13 Jun 1978). 

Normalized concentrations of pollutants downwind of var- 
ious nuclear power reactor sites have been predicted with onsite 
meteorological data and a computer code developed by the U.S. 
Nuclear Regulatory Commission (Sagendorf and Goll, 1977). These 
results, grouped by calendar year of meteorological data, were 
compared and the maximum concentrations were found to vary by a 
factor of ~ 5 between groups and ~ 3 within groups. Mean values 
of normalized concentrations of pollutant for each group were found 
to vary by a factor of ~ 2. Results of this study confirm earlier 
analysis by Hosler (1964) which indicated that differences in atmos- 
pheric dilution among data sites, based on the average effects of 
wind speed and vertical thermal stability, are small. 


24506 (UCRL—52525) Study of applying the Atmospheric Re- 
lease Advisory Capability to nuclear power plants. Orphan, R.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1978. Contract W-7405-ENG-48. 255p. Dep. NTIS, PC A12/ 
MF AOl. 

Thesis. 

Each utility licensee for a nuclear power reactor is required 
to minimize the adverse effects from an accidental radionuclide 
release into the atmosphere. In the t the ability to forecast 

uantitatively the extent of the hazard from such a release has been 
limited. Now powerful atmospheric modeling techniques are availa- 
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ble to assist nuclear reactor site officials with greatly improved 
assessments. Lawrence Livermore Laboratory (LLL) has developed 
a prototype system called the Atmospheric Release Advisory Capa- 
bility (ARAC) which is designed to integrate the ey age 
advanced sensors, data handling techniques, and weather data in 
order to provide timely, usable advisories to the site officials. The 
purpose of this project is to examine the ways and means of adapting 
ARAC for application to many nuclear power reactors widely 
dispersed across the nation. The project will emphasize the manage- 
ment aspects, including government-industry relationships, technol- 
ogy transfer, organizational structure, staffing, implementing proce- 
dures, and costs. Benefits and costs for several alternative systems 
will be compared. The results will be reviewed and evaluated by the 
management and staff of the ARAC project at LLL and also by 
selected staff members of the sponsoring government agency. 


REGULATIONS 


REFER ALSO TO CITATION(S) 21279, 23441, 23453, 23503, 
23504, 24490 


24507 (NP—23559) Ordinance on the implementation of the 
Federal Act for the Protection Against Nuisances (emission 
statement)...BImSchV. (Bundesrat, Bonn (Germany, F.R.)). Jul 1978. 
25p. (In German). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

This ordinance pertains to plants that require licensing ac- 
cording to the Federal Act for the Protection Against Nuisances 
which are situated in a high-pollution area as under Article 44, 
paragraph 2, sentence 2, of the Federal Act for the Protection 
Against Nuisances. Outside these high-pollution areas, the ordinance 
pertains, among others, to the following plants: (1) power plant 
furnaces with a thermal power of more than 4 terajoule/h; (2) 
factories or fabrication plants where materials are produced by 
chemical conversion with a production rate over 100,000 tons/a; (3) 
plants for the distillation or other treatment of petroleum with a 
petroleum turnover of more than 2.5 million tons/a. 


ENVIRONMENTAL SCIENCES, 


TERRESTRIAL 


REFER ALSO TO CITATION(S) 25148 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 21372, 24465, 24466, 24467, 24468 


24508 (CONF-760429—, pp 59-71) Problems of synthesis in 
mineral cycling studies: the tundra as an example. Miller, P.C. (San 
Diego State Univ., CA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


In discussions of mineral cycling in ecosystems, it becomes 
clear that the most information available is on standing crops or state 
variables, less on paths of transfer, and least on controls on the rates 
of flow. Uncertainties in practical or theoretical problems about 
mineral cycling are couched in terms of lack of knowledge about 
these controls. Two simple models of nutrient flow are used to 
illustrate that the equilibrium states of the systems are least sensitive 
to initial conditions of the state variables and most sensitive to 
controls on the flows between state variables. Although inventory 
Studies are more economical on a short-term basis, data collected 
without adequate consideration of controlling variables may be 
useless. Information on controls of flow is necessary if the goal is to 
describe system dynamics to explain changes in the system through 
time and space. 


24509 (CONF-760429—, pp 72-94) Factors affecting nitrogen 
cycling in some Douglas fir ecosystems of the Pacific Northwest. Cole, 
D.W.; Riggan, P.J.; Turner, J.; Johnson, D.W.; Breuer, D. (Univ. of 
Washington, Seattle). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The influence of nitrogen on productivity and forest structure 
was investigated in some low-site Douglas fir ecosystems in western 
Washington. The transfers of organic matter and nitrogen among 
system components were examined in both natural and perturbed 
systems, with emphasis on process mechanisms and controls internal 
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to the system. The rates of biomass accumulation and a 
cycling are sensitive to the level of stand nitrogen nutrition. The 
system is essentially nitrogen conserving, with inputs and outputs 
being small relative to internal transfers. Only under special condi- 
tions leading to nitrification does significant nitrogen output occur. 
The transfers and processes involved in nitrogen cycling and forest 
growth are auntie in a mathematical simulation model. Model 
analysis places individual processes in perspective and shows the 
need for consideration of the system as a whole. 


24510 (CONF-760429—, pp 95-112) Role of herbivores in miner- 
al cycling. Batzli, G.O. (Univ. of Illinois, Urbana). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The rate of mineral cycling in ecosystems depends largely on 
the rate at which nutrients are absorbed from soil or water by 
primary producers and the rate at which they are released from 
organic matter by leaching and decomposition. Herbivores can influ- 
ence these transfers in several ways. In the short term, herbivores 
usually depress primary production, thus slowing nutrient uptake 
and mineral len In the long term, however, the activities of 
herbivores may stimulate decomposition, thereby increasing rates of 
mineral cycling and primary production. Herbivores also transport 
nutrients and change the local concentrations of nutrients in soils by 
depositing urine, feces, and refuse and by burrowing. Studies sup- 
porting these generalizations are reviewed. Unfortunately, most 
work in natural ecosystems has been descriptive, and most hypoth- 
eses concerning the role of herbivores as control agents for ecosys- 
tem processes have not been tested. Future work should emphasize 
experimentation in the field. 


24511 (CONF-760429—, pp 138-164) Cycling index: a general 
definition for cycling in compartment models. Finn, J.T. (Univ. of 
Georgia, Athens). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Techniques of input—output flow analysis are used to define 
the amount of material cycled and a cycling index. A flow matrix P 
is constructed for n compartment systems with all flows known. 
Each element of P, p/sub ij/, is the flow from variable j to variable i. 
Inflows, outflows, and compartments are the variables. Total flow 
passing through compartment i is throughflow, T/sub i/. The sum of 
all throughflow is total system throughflow, TST. Dividing each 
element of P by its row sum yields a fractional inflow matrix, Q*, of 
elements q*/sub ij/ representing the fraction of T/sub i/ that came 
from compartment j. Solving a matrix equation for the throughflow 
vector shows that the element n*/sub ij/ of the matrix (I - Q*)"? = 
N* is throughflow that must pass through compartment j to produce 
a unit of T/sub i/. The diagonal element n*/sub ii/ is the amount of 
flow in compartment i necessary to produce a unit of T/sub i/. 
Cycling efficiency of compartment i is RE/sub i/ = (n*/sub ii/ - 1)/ 
n*/sub ii/. Amount cycled through each compartment is RE/sub i/ 
T/sub i/. The cycled portion of TST is TST/sub c/ = o RE/sub i/ 
T/sub i/. The cycling index is then TST/sub c//TST. Determining 
the cycling index for 57 compartment models reveals a U-shaped 
frequency distribution between 0 and 1.The cycling index appears to 
be sensitive to changes in system boundaries, less sensitive to lump- 
ing compartments in series, and insensitive to lumping compartments 
in parallel. Comparing models constructed in the same way may 
reveal actual differences in cycling between systems. The cycling 
index is a measure of a relative amount of material cycled and says 
nothing about cycling rate. 


24512 (CONF-760429—, pp 165-181) Internal nutrient cycling 
as related to plant life-form: a simulation approach. Stoner, W.A.; 
Miller, P.C.; Richards, S.P.; Barkley, S.A. (San Diego State Univ., 
CA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Models of growth of individual plants and of allocation of C, 
N, P, and Ca in the plant for different plant life-forms (deciduous 
shrub, evergreen shrub, and graminoid tussock) were used to evalu- 
ate the hypothesis that along a soil nutrient gradient primary produc- 
tion will be suppressed more in some life-forms than in others. 
Variations in production among plant life-forms are caused by differ- 
ences in internal recycling and in the absolute nutrient requirements 
for new tissue. Ledum palustre (evergreen shrub), Salix pulchra 
(deciduous shrub), and Eriophorum vaginatum (tussock) were the 
three plant life-forms studied. Parameters were estimated from field 
data and from the literature. Preliminary testing of the models 
against observed seasonal primary production and plant nutrient 
dynamics showed reasonable correlations. Simulation nutrient levels 
are usually within 10 to 20% of the observed values. Along simulat- 
ed nitrogen and phosphorus gradients at low nutrient levels, the 
evergreen accumulates more biomass than either the deciduous 
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shrub or tussock, but at high nutrient levels the ranking is reversed. 
Seasonal growth rate per gram of nitrogen and of phosphorus is 
highest for the evergreen and lowest for the tussock. 


24513 (CONF-760429—, pp 265-274) Elemental analysis of ter- 
restrial microflora and fauna with an electron microbeam technique. 
Todd, R.L. (Univ. of Georgia, Athens); Sihanonth, P.; Crossley, 
D.A. Jr.; Cromack, K. Jr. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A nondestructive, fast, and accurate means of obtaining ele- 
mental information about a variety of biologically different samples 
located within a microhabitat is x-ray microanalysis. Combining an 
X-ray spectrometer and a scanning electron microscope makes it 
possible for the environmental chemist to visualize the sample and to 
determine elemental concentration and spatial localization. Elemen- 
tal concentrations and their distribution can be measured if consider- 
ation is given to specimen preparation and proper interpretation of 
the x-ray data. Analytical procedures (specimen preparation and data 
interpretation) and the potential of this technique as an environmen- 
tal research tool are discussed. 


24514 (CONF-760429—, pp 347-364) Pathways and mass bal- 
ance of natural cesium compared with some related metals in a rock- 
soil-water system, Sierra Nevada, California. Hinkley, T. (Geological 
Survey, Denver, CO). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The results of an investigation of the pathways, input—output 
mass balance, and nature of movements and reservoirs of natural 
cesium in an undisturbed subalpine watershed support the following 
conclusions: The most important local source of cesium within the 
watershed is the mineral biotite (black mica) of the granitic bedrock. 
Flakes of mica may be preferentially freed from the rock during 
early stages of weathering, transported about the watershed, and 
deposited in soils by moving air and water. Dusts entering the valley 
with snow or as dry, airborne materials are enriched in cesium by as 
much as an order of magnitude relative to other metals contained in 
rocks (K, Rb, Ca, Sr, and Ba). About the same mass of cesium enters 
the watershed annually with snow and dry aerosols as is removed 
with stream runoff. Other metals (K, Rb, Ca, and Sr) have a 
consistent net loss. Cesium may be accumulating in the watershed 
because more cesium, relative to other metals, is freed from weather- 
ing rock than is removed by streams. Cesium-rich particles in 
snowmelt are deposited in soils, and cesium is enriched in soils in 
comparison with rock. In soil moisture in the unsaturated zone, 
cesium is enriched by as much as an order of magnitude relative to 
other metals and in comparison with granitic rock. There is greater 
cesium concentration and enrichment in soil moisture of organic-rich 
soils than of organic-poor soils. 


24515 (CONF-760429—, pp 504-515) Potential use of fly ash as 
a liming material. Phung, H.T.; Lund, L.J.; Page, A.L. (Univ. of 
California, Riverside). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A Reyes silty clay (Sulfic Haplaquept, pH 4.1) was limed 
with fly ash (pH 12.5) at rates of 0, 0.4, 1.0, 2.0, 5.0, and 10% and 
with reagent grade CaCOs at rates of 0.4, 1.0, and 2.0% by weight. 
The treated samples were mixed and incubated at 1/3 bar soil 
moisture content for varying periods up to 4 months. Fly ash was 
equivalent to 20% of reagent-grade CaCOs in reducing soil acidity 
and supplying calcium needs. An estimated rate of 5% by weight or 
115 tonnes of fly ash/ha is required to increase the soil pH from its 


original 4.1 to 6.3. Treating the soil with either CaCOs or fly ash 
resulted in decreased concentrations of exchangeable aluminium and 
manganese and increased diethylenetriaminepentaacetic acid 
(DTPA) extractability of copper, zinc, and manganese. The data 
suggest that fly ash applied at the 5 and 10% rates to the Reyes soil 
would not cause salt injury but may cause boron toxicity to plants 
and induce phosphorus deficiency. 


24516 (CONF-760429—, pp 568-581) Growth and mineral com- 
position of lettuce and Swiss chard grown on fly-ash-amended soils. 
Elseewi, A.A.; Bingham, F.T.; Page, A.L. (Univ. of California, 
Riverside). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Romaine lettuce (Lactuca sativa L.) and Swiss chard (Beta 
vulgaris, var. cicla) were used as crop indicators of the effects of 
incorporating variable amounts of fly ash to an acid and a calcareous 
soil. The fly-ash additions ranged up to 8% by weight. Fly-ash- 
treated soils increased in soil pH and electrical conductivity and in 
concentrations of Ca + Mg, Na, SO,, and B of the saturation 
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extract. On the basis of shoot weights at the end of the growth 

riod (6 weeks), there were no ill effects on yield of Swiss chard of 

y-ash additions to either soil. Yields of Swiss chard were actually 
improved when small-to-moderate amounts of fly ash were incorpo- 
rated into the soils. This response was in part due to correction of a 
marginal sulfur deficiency by the addition of fly ash. In contrast to 
Swiss chard, lettuce exhibited a yield reduction when fly ash was 
added at a 2% rate or greater. The yield reduction of lettuce was 
associated with excessive uptake and accumulation of boron and an 
increase in soil salinity. Detailed chemical analysis of plant shoots 
revealed higher concentrations of S, Na, B, Sr, and Mo in plants 
growing in soils amended with fly ash. Phosphorus, zinc, and manga- 
nese concentrations in plants generally decreased with fly-ash appli- 
cation to acid soil. 


24517 (CONF-760429—, pp 605-621) Patterns of potassium, 
magnesium, and calcium uptake during southeastern old-field succes- 
sion. Haines,B. (Univ. of Georgia, Athens). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The patterns of potassium, magnesium, and calcium uptake 
from applied nutrient solutions were evaluated in two old fields, a 
pine stand, and a hardwood stand to test the hypothesis that plant 
communities become more efficient at trapping and holding nutrients 
during succession. Nutrient uptake by roots was estimated to be the 
difference between nutrient concentrations in soil water collected by 
lysimeters in each plot from rooted and root-free soil volumes. The 
uptake of potassium was evaluated for 24 sampling periods during 
three summers, and calcium and magnesium uptake was evaluated 
for 15 periods a two summers. Results suggested patterns of 
decreasing uptake of applied potassium, magnesium, and calcium 
with succession which appeared unrelated to lysimeter sampling 
geometry or to patterns of net production or root density. Rates of 
potassium, magnesium, and calcium recycling in litterfall appeared 
to increase with succession. The nutrient-transport mechanism in 
roots may become saturated at lower nutrient concentrations in the 
more mature stages than in the earlier successional stages. The 
paradox of decreased uptake of applied nutrients but increased 
cycling in litterfall during succession points to the need to interpret 
rates of nutrient uptake by roots in relation to ambient soil-solution 
nutrient concentrations. The hypothesis that nutrient cycling tight- 
ens during succession appears to be more adequately testable by use 
of Finn's cycling index than by further studies with applied nutrient 
solutions. 


24518 (CONF-760429—, pp 817-832) Nutrient pool changes in 
post-fire jack pine stands of New Brunswick, Canada. MacLean, D.A.; 
Wein, R.W. (Univ. of New Brunswick, Canada). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Twelve post-fire jack pine (Pinus banksiana Lamb.) stands of 
close proximity in northeastern New Brunswick, Canada, were 
analyzed for N, P, K, Ca, and Mg status. The element content of 
sample trees was determined, and regression equations relating loga- 
rithms of element content with logarithms of diameter at breast 
height were calculated. These were used in conjunction with indi- 
vidual plot stand tables to determine kilograms of nutrient per 
hectare in the tree layer for each stand. Total mineral elements in the 
understory and litter layers, and total nitrogen, extractable phospho- 
rus, and exchangeable potassium, calcium, and magnesium in the 
organic, A, and B soil horizons were also determined. The stands 
examined were found to have highly variable stocking rates, which 
tended to mask relationships between stand age and nutrient accu- 
mulation of the tree layer. Normal stocking produced readily dis- 
cernible relationships, however. Curves were presented relating each 
of the five nutrients in the three aboveground layers and the three 
soil horizons to stand age. Relative importance of the three above- 
ground layers varied with stand maturation and with the nutrient in 
question. The tree and litter pools were the largest. The understory 
layer formed a significant part of the aboveground nutrient pool, 
particularly in young stands. Soil nutrient pools were found to be 
highly variable, generally because of variation in depth and nutrient 
content of the organic layer. This is postulated to be the result of 
differences in fire intensity. 


24519 (TID—290-19) Movement and distribution of confined and 
freely growing populations of cotton rats (Sigmodon hispidus). Gard- 
ner, R.H. Jr. (North Carolina State Univ., Raleigh (USA)). Jun 1975. 
Contract EY-76-C-05-0033. 87p. Dep. NTIS, PC A05/MF AOl. 
From Thesis; 
Three areas were chosen to study movement and spacing 
= of cotton rats (Sigmodon hispidus). The areas were: (1) a 2.4 
a natural area (Peach Orchard); (2) a 0.65 ha circular enclosure 
(Circular Pen); (3) a 1.13 ha double-sided enclosure (Double Pen). 
Vegetation density and species composition at each position were 
sampled at bimonthly intervals in all 3 areas. Weather conditions 
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were continuously recorded by a local weather station. Computer 
simulation was used to examine biases in sampling methods and to 
determine optimal methods of analyzing results. Trap spacing was 
found to be important for cotton rats because they have small home 
ranges. Calculation of home range area based on the determinant of 
the variance-covariance matrix of capture points was best under a 
large variety of conditions. Cotton rats were most frequently cap- 
tured in areas of dense vegetation. Males moved farther and had 
larger home ranges than did females during all seasons. Shifts in 
movements and spacing through the seasons were most closely 
related to vegetation changes, except in the spring. A shift of diet, 
commencement of reproduction, low levels of lipid reserves, and 
low population density all occur at this time of the year. Movements 
and area of home range were not related to population density 
indicating that density effects are not important factors in cotton rat 
activity. Rather the direct effect and interactions of vegetation, 
weather, interspecific competition, and predation are thought to be 
the principal factors affecting cotton rat movements and distribution. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 24475, 24476, 24477, 24479, 
24485, 24504, 24508, 24545, 24549, 24551, 24554, 24568 


24520 (CONF-760429—, pp 207-220) Analysis and fate of ar- 
senic in broiler litter applied to coastal bermuda grass and Kentucky- 
31 tall fescue. Isaac, R.A. (Univ. of Georgia, Athens); Wilkinson, 
S.R.; Stuedemann, J.A. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Broiler litter was applied to coastal bermuda grass plots for 2 
years and to Kentucky-31 tall fescue pastures for 6.5 years, with 
average annual inputs of 176.7 and 19.8 tonnes/ha, respectively, 
which resulted in total arsenic inputs of 8.22 and 2.59 kg/ha, 
respectively. These application rates caused no significant arsenic 
residue hazard in soil, plant, or water samples. The arsenic analysis 
techniques used permitted detection of small increases in arsenic 
concentrations in coastal bermuda grass forage, in soil-water perco- 
late samples collected at depths of 15.2 and 30.5 cm, and in the hair 
of cows grazing fescue (relative to controls). Nitrogen loading rates, 
rather than arsenic, limit broiler-litter application rates to 25 tonnes 
ha~?! year~' for coastal bermuda grass harvested as hay and 9 tonnes 
ha~' year ~' for fescue pastures. 


24521 (CONF-760429—, pp 221-231) Electrochemical methods 
applied to the analysis of environmental samples. Hoover, T.B. (Envi- 
ronmental Protection Agency, Athens, GA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The fundamental principles of electroanalytical methods 
based on potentiometry, coulometry, conductance, and voltammetry 
are reviewed, and examples are given of applications to environmen- 
tal analyses. 


24522 (CONF-760429—, pp 329-346) Potential environmental 
effects associated with brackish water cooling towers at Chalk Point, 
Maryland. Mulchi, C.L.; Wolf, D.C.; Foss, J.E.; Armbruster, J.A.; 
Curtis, C.R.; Israel, G. (Univ. of Maryland, College Park). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The departments of agronomy, botany, and meteorology at 
the University of Maryland initiated a 10-year research and monitor- 
ing program to assess the effects of saline aerosol drift from natural- 
draft cooling towers at Chalk Point, Md., on the crops, soils, and 
native plant species in the area. Twelve research sites ~ 0.16 ha in 
area were established in 1973 at distances 1.6, 4.8, and 9.6 km in four 
directions (north, east, south, and west) from the towers. Base-line 
information on dust-fall particulates (Na* and Cl” deposition), pre- 
cipitation (Na*, Cl", and pH values), and ambient SO2 levels was 
collected on a monthly basis for 24 months before tower operations 
were initiated in 1975. Also, chemical and physical properties of soils 
at the sites were examined, and the growth and chemical content of 
six agricultural crop species were determined during the preopera- 
tional period. One year of postoperational data on these parameters 
have been collected and analyzed. In general, no substantial changes 
in any of the parameters being monitored were observed during the 
first year of tower operation at Chalk Point. 


24523 (CONF-760429—, pp 383-393) Study of the deposition of 
fly ash on desert soils and vegetation adjacent to a coal-fired generat- 
ing station. Bradford, G.R. (Univ. of California, Riverside); Page, 
A.L.; Straughan, I.R.; Phung, H.T. 1978. 
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From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Soil and vegetation samples were collected on a grid pattern 
at 6.4-km intervals up to 19 es in eight directions from a coal- 
burning generating station and analyzed spectrochemically to deter- 
mine the extent of fly-ash deposition. Among the 22 elements meas- 
ured in the saturation extracts of surface soils, only Ca, Mg, B, Ba, 
and Sr showed progressive decreases in concentration in the souther- 
ly direction as the distance from the main stack increased. Except in 
the southerly direction for calcium, boron, and strontium, plant 
analyses showed no relationship between composition and distance 
or direction from the plant site. The data suggest that strontium 
concentration in the saturation extract of soil can be used as an 
indicator of the extent of fallout. Data indicated that, to date, 
measurable contamination of either soil or vegetation in the region 
surrounding the station from stack emissions from the power station 
is highly unlikely. 


24524 (CONF-760429—, pp 516-537) Phosphorus dynamics of 
wet coastal tundra soils near Ate Alaska. Barel, D. (Colorado 
State Univ., Center); Barsdate, R.J. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The inorganic and organic phosphorus in soil solution, labile, 
exchangeable, and total fractions of six typical tundra soil profiles 
were determined over the 1973 growing season. The average con- 
centration of phosphorus in solution in the surface horizon was 15 
pg/liter, which is extremely low. On the average there was 23 times 
as much organic phosphorus in solution, which is very high. Labile 
phosphorus, which represents the capacity factor continuously re- 
plenishing the inorganic phosphorus in solution, was 30 times as 
much as the inorganic phosphorus in solution. The labile phospho- 
rus, in turn, is mainly replenished by the phosphorus from the 
exchangeable fraction, which is 91 times as much as the labile 
phosphorus. The exchangeable and, to a smaller extent, the labile 
phosphorus showed the highest values on June 18, the first sampling 
date, and decreased continuously over the growing season until the 
last sampling date, September 26. All organic surface horizons have 
considerable amounts of phosphorus tied up in organic phosphorus 
forms that are unavailable to plants. Much of the inorganic phospho- 
rus is in less readily available iron phosphates. 


24525 (CONF-760429—, PP. 582-589) Comparative toxicity of 
VO;~, CrO,7>, Mn**, Co**, Ni**, Cu**, Zn**, and Cd** to lettuce 


seedlings. Berry, W.L. (Univ. of California, Los Angeles). 1978. 
From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Lettuce seeds imbibed, germinated, and grown in a 0.1- 
strength modified Hoagland culture solution were subjected to a 
series of increasing concentrations of individual heavy metals up to 
and exceeding lethal levels. After an exposure of 5 days, seedlings 
were harvested, examined, and measured to determine toxic effects. 
A log—log plot of root length (yield) vs. heavy metal concentration 
was made for each metal to produce a dose response curve. The 
curves showed a growth plateau at low concentrations of the 
respective metals which was equivalent to the growth of the control. 
All metals inhibited root growth and caused lethal toxicity in the 
sub- and low-milliequivalent range. When concentrations of the 
tested metals exceeded their thresholds of acute toxicity, root 
growth was inhibited. In the zone of inhibition, between the acute 
toxic threshold and complete inhibition, the log—log dose response 
curves were approximately linear or were a series of linear steps. 
The threshold toxicity and the response slope were characteristic for 
each metal. Seedling lettuce showed a monophasic response to 
VO3~, Cu**, and Zn**; a biphasic response to CrO,?-, Mn*, Ni**, 
and Cd**; and a quadraphasic response to Co”*. The acute toxicity 
threshold on an equivalent basis increased according to the follow- 
ing sequence: Cd?” much less than VO;- < CO* < Cu** < Ni** 
< CrO,* < Zn* much less than Mn**. On this basis, Cd?* is the 
most toxic of the trace elements tested. 


24526 (CONF-760429—, pp 590-604) Impact of crude oil on root 
respiration and levels of soluble soil cellulase in coastal arctic tundra. 
Linkins, A.E.; Antibus, R.K.; Miller, O.K.; Laursen, G.A. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Prudhoe crude oil was applied to representative high-center 
or low-center trough or rim polygon habitats at levels of either 5 or 
12 liters/m? on July 1, 1975. Root respiration of the dominant 
herbaceous vegetation and levels of soluble soil cellulase were 
monitored at four sample dates during the following summer season. 
Oil caused significant decreases in respiration and changes in the 
oxidative metabolism of all roots examined, regardless of whether 





MAY 15, 1979 


root—oil contact was early or late after oil application. Oil caused a 
greater perturbation of root respiration at lower temperatures. 
Levels of soluble soil cellulase were also lowered by the presence of 
oil in the soil, but the stability of extracted cellulase to oil exposure 
suggests that the changes of cellulase levels in oil-treated soils are 
caused by changes in the decomposition-associated microbial com- 
munity. The time of oil—root or oil—cellulase contact seems to be 
related to the moisture content of the soils. The greater the moisture 
content of the soils, the later the oil interaction and the lesser the 
degree of perturbation. 


24527 (CONF-760429—, pp 645-657) Role of synthetic chelating 
agents in trace metal uptake by plants. Wallace, A.; Romney, E.M.; 
Patel, P.M. (Univ. of California, Los Angeles). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Synthetic chelating agents have some agricultural uses for 
supplying deficient trace elements to plants. Agents that are used in 
varying degrees are not specific for the metals with which they are 
supplied and, therefore, tend to increase the transport of some 
unwanted metals into plants and, hence, into food chains. They can 
also promote leaching of trace metals from soil surfaces into lower 
soil horizons and to groundwaters. When synthetic chelates of iron, 
zinc, Or manganese are superimposed upon land areas that have 
already been contaminated with trace metals, the increased transport 
into plants is sometimes amplified by one or more magnitudes, 
depending on edaphic factors and the concentrations of metals. Soil 
pH is one of the most important factors determining uptake rates of 
trace metals in the presence of chelating agents. The greatest effect is 
usually obtained at the soil pH of maximum metal—chelate stability. 
Interactions do occur, and the maximum induced uptake is some- 
times at low soil pH and sometimes at high soil pH. The chelating 
agent most commonly associated with increased metal transport is 
diethylenetriaminepentaacetate (DTPA). Metals with known in- 
creased plant transport caused by chelating agents include Cd, Pb, 
Ni, Co, Cu, Zn, Cr, Fe, and others. Chelating agents enhance the 
transport of at least some metals through plants. The effects are also 
pronounced with some radionuclides; most noteworthy is the tran- 
suranium element **1Am. To a lesser extent the same effect is 
observed with ***24°Py. Waste products from the nuclear fuel 
processing industry are often stored with chelating agents. Since 
potentially hazardous materials are often present, it is important to 
understand the relationships involved in the event that such materi- 
als should be accidently dispersed into the environment. 


24528 (CONF-760429—, pp 658-672) Cadmium dynamics in ter- 
restrial food webs of a coal ash basin. Skinner, S.P.; Gentry, J.B.; 
Giesy, J.P. Jr. . (Savannah River Ecology Lab., Aiken, SC). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Trophic relationships of cadmium were investigated in a 
terrestrial ecosystem occupying an island composed entirely of coal 
ash. The coal ash substrate contained 0.05 +- 0.01 (SE) g/g of 
water extractable and 0.12 +- 0.002 pg/g dry weight of total 
cadmium. Increasing across trophic levels, the cadmium concentra- 
tions were 0.35 +- 0.03 for producers, 0.97 +- 0.11 for herbivores 
(grasshoppers, crickets, and leafhoppers), and 2.82 +- 0.34 for 
carnivores (spiders). The detritivore (snails) level contained the 
highest concentrations (16.87 +- 4.44), indicating the importance of 
litter as a cadmium sink in terrestrial systems. 


24529 (CONF-760429—, pp 691-699) Deposition of lead aerosols 
on plant surfaces in a remote subalpine ecosystem. Elias, R.; Hirao, 
Y.; Patterson, C.C. (California Inst. of Tech., Pasadena). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Special sampling techniques and isotope-dilution mass-spec- 
trometric analysis were used to measure the atmospheric inputs of 
several metals in a remote subalpine ecosystem in the High Sierra. 
The samples included deposition on artificial surfaces, oriented both 
horizontally and vertically, and on two types of plant surfaces, leaf 
and woody. The net deposition of lead on the surfaces of woody 
tissues (bark and pine cones) closely approximates that on vertically 
oriented artificial plates. The net deposition on leaf surfaces (sedge 
leaves and pine needles) is only 20 to 25% of that on woody tissue. If 
total deposition rates are the same, some removal mechanisms may 
affect leaf surfaces but not woody tissues. 


24530 (CONF-760429—, pp 738-753) Nitrogen and phosphorus 
distribution in an Alaskan tussock tundra ecosystem: natural patterns 
and implications for development. Chaplin, F.S., III; Van Cleve, K. 
(Univ. of Alaska, Fairbanks). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 
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Man's impact on arctic ecosystems can be best understood in 
the context of alterations in the nutrient cycling processes. At Eagle 
Creek, Alaska, a representative tussock tundra community, the bulk 
of total nitrogen and phosphorus is contained within the soil organic 
matter. Nitrogen and phosphorus contents and cation exchange 
capacity (CEC) are closely correlated with organic content. The 
carbon-to-nitrogen ratio decreases and CEC increases with increas- 
ing degree of decomposition. Disturbance alters patterns and rates of 
nutrient cycling. Compaction increases nutrient availability and pri- 
mary production by increasing thaw depth and decomposition rate. 
Removing the vegetative cover increases nutrient availability in the 
same ways, but nutrients are gradually leached from the system. 
Removing the entire organic mat eliminates the bulk of the nutrient 
capital and nutrient retaining power of the site and renders the site 
unstable. 


24531 (CONF-760429—, pp 754-778) Controls on decomposition 
and mineral release in wet meadow tundra: a simulation approach. 
Barkley, S.A. (San Diego State Univ., CA); Barel, D.; Stoner, W.A.; 
Miller, P.C. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A model of tundra soil processes was developed to examine 
the effects of temperature, aeration, and substrate quality and the 
characteristics of the microflora on decomposition and mineral re- 
lease. Decomposition rates are considered to be determined primar- 
ily by substrate quantity, with different rates being calculated for 
bacteria and fungi and for dissolved, accessible, and resistant organic 
material. Rates are modified by external factors and by nutrient 
availability. In the wet meadow the simulated yearly decomposition 
rate is 166 g organic matter/m?, with associated release of 4.8 g of 
nitrogen, 0.11 g of phosphorus, and 1.3 g of calcium per year. 
Nitrogen and calcium release levels are well above plant uptake 
levels, but predicted phosphorus mineralization is approximately 
equal to plant utilization. Since simulated conditions are rarely 
aerobic below the top layer of soil, fungal growth is restricted, and 
this leads to a buildup of resistant organic material. However, 
anaerobic conditions increase mineral release by decreasing bacterial 
growth efficiency. Low phosphorus levels in the organic matter in 
the model lead to decreased fungal activity and to bacterial immobi- 
lization of phosphorus during growth, with mineralization of this 
element occurring only through microbial mortality. The modeled 
system is remarkably unaffected by moderate changes in heat and 
drainage. 


24532 (CONF-760429—, pp 779-789) Climatic regulation of de- 
composition rates of organic matter in terrestrial ecosystems. Meente- 
meyer, V. (Univ. of Georgia, Athens). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The effective climate that regulates decomposition rates of 
organic matter is that part of climate which actually enters and 
powers the decomposer system, not some measure of the state of the 
atmosphere. Existing knowledge on how decomposers function sug- 
gests that decomposition is regulated by interactions of biologically 
active energy and moisture. A search for some measure of this 
climate indicated that actual evapotranspiration (AET) by an ecosys- 
tem is the only meteorological variable controlled by energy and 
moisture. It was hypothesized that AET could be employed as a 
marker for this effective climate. Data on decomposition rates in 
stable terrestrial systems were collected from many biomes. The 
AET occurring during the time and at the place of data collection 
was reconstructed using water-budgeting techniques. That correla- 
tions of AET with measured decomposition rates were consistently 
outstanding (r = 0.98) indicates that AET can be employed as a 
reliable predictor of decomposition rate. Preliminary curve fits are 
presented which use only climatic information to predict decomposi- 
tion rates of leaf litter. A map of the predicted regional decomposi- 
tion rates for the United States was prepared using a curve fit of 
AET with decomposition rates. 


24533 (CONF-790109—1) Cooling tower drift studies at the 
Paducah, Kentucky Gaseous Diffusion Plant. Taylor, F.G.; Hanna, 
S.R.; Parr, P.D. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF AOl. 

From Cooling tower institute annual meeting; Houston, TX, 
USA (22 Jan 1979). 

The transfer and fate of chromium from cooling tower drift 
to terrestrial ecosystems were re at the Department of 
Energy's uranium enrichment facility at Paducah, Kentucky. Chro- 
mium concentrations in plant materials (fescue grass) decreased with 
increasing distance from the cooing tower, — from 251 +- 19 
PpM at 15 meters to 0.52 +- 0.07 ppM at 1 meters. The site of 
drift contamination, size characteristics, and elemental content of 
drift particles were determined using a scanning electron microscope 
with energy dispersive x-ray analysis capabilities. Results indicate 
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that elemental content in drift water (mineral residue) may not be 
equivalent to the content in the recirculating cooling water of the 
tower. This hypothesis is contrary to basic assumptions in calculat- 
ing drift emissions. A laboratory study simulating throughfall from 1 
to 6 inches of rain suggested that there are more exchange sites 
associated with litter than live foliage. Leachate from each one inch 
throughfall simulant removed 3% of the drift mass from litter 
compared to 7 to 9% from live foliage. Results suggest that differ- 
ences in retention are related to chemical properties of the drift 
rather than physical lodging of the particle residue. To determine the 
potential for movement of drift-derived chromium to surface 
streams, soil—water samplers (wells) were placed along a distance 
gradient to Little Bayou Creek. Samples from two depths following 
rainstorms revealed the absence of vertical or horizontal movement 
with maximum concentrations of 0.13 ppb at 50 meters from the 
tower. Preliminary model estimates of drift deposition are compared 
to depositionmeasurements. Isopleths of the predicted deposition are 
useful to identify areas of maximum drift transport in the environs of 
the gaseous diffusion plant. 


24534 (ORNL/TM—6131) Cooling tower drift studies at the 
Paducah, Kentucky Gaseous Diffusion Plant. Taylor, F.G.; Hanna, 
S.R.; Parr, P.D. (Oak — National Lab., TN (USA)). Dec 1978. 
Contract W-7405-ENG-26. 40p. Dep. NTIS, PC A03/MF AOl. 

The transfer and fate of chromium from cooling tower drift 
to terrestrial ecosystems were quantified with concentrations in plant 
materials (fescue grass) decreasing with increasing distance from the 
cooling tower. Results indicate that elemental content in drift water 
(mineral residue) may not be equivalent to the content in the 
recirculating cooling water of the tower. This hypothesis is contrary 
to basic assumptions in calculating drift emissions. Results suggest 
that differences in retention in fitter and foliage are related to 
chemical properties of the drift rather than physical lodging of the 
particle residue. To determine the potential for movement of drift- 
derived chromium to surface streams, soil-water samplers (wells) 
were placed along a distance gradient to Little Bayou Creek. Pre- 
liminary model estimates of drift deposition are compared to deposi- 
tion measurements. 


24535 Microbial catabolism, the carbon cycle and environmental 
pollution. Dagley, S. (Minnesota Univ., St. Paul (USA). Dept. of 
Biochemistry). Naturwissenschaften; 65: No. 2, 85-95(Feb 1978). (In 
German). 

A report is given on the carbon cycle as the prerequiste for 
the evolution of higher forms of life and the role gaseous oxygen in 
the metabolic reactions. Microbial oxygenases catalyze the con- 
trolled activation of O2, activated oxygen is principally hazardous 
for all forms of life, but without it, the degradative section could not 
operate. In the description of the dioxygenases for benzene ring- 
fission, the main aromatic catabolic pathways are treated by the 
example of tyrosine and the fission of a few bile acid derivates, as 
well as the microbiological degradation of man-produced com- 
— (DDT, cresol, scylenol, various benzoates, condensed and 

alogenized aromatics). 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 24500, 24502, 24554, 24572, 
24583, 24671 


24536 (CONF-760429—, pp 313-328) In situ measurement of 
some gamma-emitting radionuclides in plant communities of the South 
Carolina coastal plain. Ragsdale, H.L.; Tanner, B.K.; Coleman, R.N.; 
Palms, J.M.; Wood, R.E. (Emory Univ., Atlanta, GA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


In situ and laboratory gamma-ray spectroscopy measurements 
were taken in nine scrub oak forests and nine old fields to determine 
the applicability of in situ analysis in the coastal plain. Data collected 
at each of the 18 sites included a 2-hr count, soil density and 
moisture estimates, and vegetation measurements. Samples returned 
to the laboratory for radiometric analysis included litter and herba- 
ceous vegetation and soil cores. Analysis of the gamma-emitter 
detection frequencies, concentrations, and burdens showed good to 
excellent agreement between laboratory and in situ methods. Gener- 
ally, forests were determined to be superior in situ sampling systems. 
Laboratory analysis of collected samples may be a superior tech- 
nique for gamma emitters with low energies, low concentrations, or 
nonuniform distributions in the soil. Three potential uses of in situ 
Ge(Li) spectrometers were identified and discussed in terms of their 
limits and of the replicate ecosystems appropriate for in situ analyses. 
Although the variety and the biogeochemical cycling regimes of 
southeastern coastal plain ecosystems complicate in situ analyses, it 
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was concluded that comparable and probably accurate results can be 
achieved using in situ technology. 


24537 (CONF-760429—, pp 403-416) Extractability of plutoni- 
um-238 and curium-242 from a contaminated soil as a function of pH 
and certain soil components. CH; COOH-NH,OH system. Nishita, H. 
(Univ. of California, Los Angeles). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Extractability of **Pu and *4*Cm from an artificially con- 
taminated soil as a function of pH and certain soil components was 
examined with an equilibrium batch technique by the use of a 
CHs;COOH—NH,OH extracting system. The influence of various 
soil components on 7°*Pu and ***Cm extractability was determined 
indirectly by selective removal of the components from the soil. The 
soil organic matter appeared to have a major influence on the 
extractability of these radionuclides. Though to a lesser extent, free 
iron oxides exerted an influence also. Before removal of soil organic 
matter, the extractability curves for these radionuclides were qualita- 
tively similar in general form. The nature of this form is discussed. 
Within the contaminated, untreated soil, the *°*Pu and *4*Cm extrac- 
tability ranged from 0.60 to 30.8% and 0.11 to 14.83% of dose, 
respectively, depending on the pH of the extracting solution. The 
liquid-to soild-phase ratio (K’/sub d/) values ranged from 3.5 x 10™¢ 
to 2.7 x 107? for *°*Pu and 0.9 x 10-* to 1.4 x 10°? for Cm. Very 
low extractability occurred in the pH range from ~ 8.6 to ~ 9.7 for 
238Py and from 7.6 to ~ 9.7 for **#Cm. 


24538 (CONF-760429—, 479-494) Adsorption and diffusion 
of plutonium in soil. Relyea, J.F.; Brown, D.A. (Univ. of Arkansas, 
Fayetteville). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The behavior of plutonium in soil—water systems was studied 
by measuring its apparent diffusion coefficient in the aqueous and 
solid phases and by finding the adsorption—desorption relationships 
between soil and solution. Apparent diffusion coefficients of plutoni- 
um in soil were measured using a quick-freeze method. Aqueous 
diffusion was studied in a capillary-tube diffusion cell. Adsorption 
studies were done by equilibrating a tagged soil—water mixture on a 
rotary shaker before centrifuging and sampling. As expected from 
high adsorption coefficients (Kd) (300— 10,000), the apparent diffu- 
sion coefficients were low compared with normal soil cations (1.4 x 
10~-* cm*/sec in a sandy soil to less than 2.4 x 10~'! cm/sec in a silt 
loam). The Kd of plutonium in aqueous solution containing the 
chelate ethylenediaminetetraacetic acid (EDTA) was reduced com- 
pared with the Kd in dilute HNOs. As the EDTA concentration was 
increased, the Kd was decreased. The chelate 
diethylenetriaminepentaacetic acid (DTPA) reduced the Kd more 
than EDTA at comparable concentrations. The aqueous diffusion 
coefficients varied from 3.1 x 1077 cm*/sec in a solution extracted 
from the silt loam up to 2.7 x 1075 cm’/sec in a solution extracted 
from the sandy soil. 


24539 (CONF-760429—, pp 538-549) Technetium accumulation, 
fate, and behavior in plants. Cataldo, D.A.; Wildung, R.E.; Garland, 
T.R. (Battelle Pacific Northwest Labs., Richland, WA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Technetium, a product of the nuclear fuel cycle, is highly 
soluble in water and mobile in soils as the pertechnetate ion (TcO™ 4). 
Soluble ions in soil have the potential for competing with nutrient 
ions for membrane carrier sites involved in ion uptake by plants. A 
study was, therefore, undertaken to determine the availability, toxic- 
ity, and mechanism of pertechnetate uptake by soybean (Glycine 
max cv. Williams). Technetium was effectively accumulated by 
plants at soil concentrations of 0.01 to 0.1 wg/g and in nutrient 
culture at levels as low as 0.02 pg/ml. Plants grown on soils 
containing technetium at levels below 0.1 g/g effectively removed 
up to 90% of the technetium from soil. Minimal mobilization of 
technetium from vegetative tissues to the seed occurred during 
senescence. Chemical analyses indicated that the xylem-mobile form 
of technetium was TcO,~. The uptake rate of technetium by intact 
plants was multiphasic over the concentration range of 0.01 to 
10M; this suggests active uptake and a specificity for technetium in 
the root absorption process. Because of the efficiency of technetium 
accumulation and the probability of its chemical toxicity, competi- 
tion kinetic studies were undertaken to identify possible nutrient 
analogs. Nutrients effective in reducing technetium uptake included 
the Mn**, SO,*>, HePO,~, and MoO,* ions. 


24540 (CONF-760429—, pp 550-567) Technetium-99 toxicity to 
plants and sorption by soils. Gast, R.G.; Thorvig, L-H.; Landa, E.R.; 
Gallagher, K.J. (Univ. of Minnesota, St. Paul). 1978. 
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From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The potential toxic effects of Tc on germinating seeds and 
young seedlings of wheat (Triticum aestivum L.), barley (Hordeum 
vulgare L.), oats (Avena sativa L.), radishes (Raphanus sativus L.), 
eieis (Glycine max L.), and corn (Zea mays L.) were studied by 
germinating and growing seedlings in 50 ml of one-third to one-half 
strength Hoagland solution containing increasing ®Tc concentra- 
tions. All species showed shoot and root tissue yield reductions at 
low Tc concentrations, with greatest yield reductions for the three 
small grains and radishes occurring below 2.5 wCi ®Tc/50 ml 
solution or 3.0 pg Tc/ml. The greatest yield reductions for soybeans 
and corn occurred at higher *Tc concentrations in solution but at 
comparable concentrations in tissue. Significant yield reductions in 
wheat seedlings occurred after post-germination additions of *Tc. 
This indicates that seedlings are sensitive to ®*°Tc toxicity at later 
ag of growth. Wheat plants grown to maturity in soils to which 
Tc was added 7, 17, and 33 days after planting showed much 
greater Tc concentrations in older than in newer leaves; concen- 
trations in seeds were 40 to 80 times less than those in vegetative 
tissue. Results for Tc sorption on four different samples of Nicollet 
(Aquic Hapludoll) and Bergland (Aeric Haplaquept) soils showed 
little sorption by the Nicollet soils. In contrast, all Bergland samples 
showed significant but variable sorption rates. Although there were 
some differences in the chemical and physical properties of the 
Bergland samples, it is difficult to correlate these differences with 
differences in their®Tc sorption properties. 


24541 (CONF-760429—, pp 622-627) Uptake of three isotopes of 
plutonium from soil by sweet corn grown in a gro chamber. 
Hersloff, L.W. (Savannah River Ecology Lab., Aiken, SC); Corey, 
J.C. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The use of *°7Pu as a tracer for 7**Pu and **°Pu was studied 
in a plant—soil system. Sandy clay—loam soil was spiked with ~ 
240 pCi/g of *97Pu, 14.3 pCi/g of *°*Pu, and 33 pCi/g of 7*°Pu in 
the form of Pu(NOs),. The uptake of these three isotopes of plutoni- 
um was measured in the standing vegetation of sweet corn (Zea 
mays L. var. Silver Queen) after 30 and 50 days of growth. The 
mean concentrations in the standing crop and the concentration 
ratios of each isotope decreased from 30 to 50 days. There was an 
apparent differential availability of the three isotopes: **7Pu was 
more available than *°*Pu, which was more available than 7*°Pu. 
The quantity of #°7Pu in the standing crop, on a mass basis, closely 
approximated that of ***Pu for both sampling times. Factors influ- 
encing these results are discussed. 


24542 (CONF-760429—, pp 682-690) Calcium, strontium-89, 
strontium-90, and cesium-137 in pregnant white-tailed deer and related 
fetuses. Rabon, E.W. (E.I. du Pont de Nemours and Co., Aiken, SC). 
1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Concentrations of calcium and /sup 89,90/ Sr in bone and of 
487Cs in muscle and placenta of 41 does were compared with 
corresponding concentrations in 61 related fetuses of various ages. 
Calcium in bone was independent of age in does and fetuses, averag- 
Ye 38.4 and 38.1%, respectively. The percent calcium in fetal bone 
ash was not affected by the number of fetuses. Highly significant 
correlations (P < 0.01) were shown between levels of '°’Cs and “K 
in the placenta and muscle tissues of individual does. Correlation (r 
= 0.78) of Cs in does with that in fetuses was statistically 
significant (P < 0.01). Several significant correlations were shown 
between does and their fetuses; however, none showed a high 

redictability, the highest being 61%. Predictabilities between twin 
etuses for the parameters studied were all > 75%. 


24543 (CONF-760429—, pp 700-708) Dynamics of cesium-134 
and biomass in treated and untreated turkey oak leaf-litter bags. 
Croom, J.M. (Texas Instruments, Inc., Buchanan, NY); Ragsdale, 
H.L. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Litter bags were prepared from leaves harvested in late fall 
from turkey oak trees (Quercus laevis) tagged with '**Cs. Untreated 
bags and bags treated by soaking in 1000 ppM HgCh were placed in 
the field on Dec. 7, 1974. Five bags of each treatment were retrieved 
at 7-, 14-, and 30-day intervals as the experiment progressed. Treated 
bags remained free of visible fungal hyphae growth for 12 weeks. 
Untreated bags had lost more weight but less '**Cs than treated bags 
after 14 and 56 days, respectively. After 9 months, untreated bags 
had lost 33% weight and 90% "Cs. Although '*Cs is rapidly 
leached from litter (ecological half-life approximately equal to 12 
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weeks), some is retained by fungal hyphae on leaf-litter surfaces. 
This mechanism of mineral retention in the litter layer could repre- 
sent adaptation at the ecosystem level for nutrient conservation. 


24544 (CONF-760429—, pp 725-737) Radiocesium movement in 
a gray rabbit brush community. Klepper, B. (Battelle, Pacific North- 
west Labs, Richland, WA); Rogers, L.E.; Hedlund, J.D.; Schreck- 
hise, R.G.; Price, K.R. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Gray rabbit brush, Chrysothamnus nauseosus (Compositae), is 
the dominant shrub on disturbed land surfaces on much of the 
Energy Research and Development Administration's Hanford Res- 
ervation in south-central Washington State. A stand of rabbit brush 
growing on an inactive liquid-waste-disposal crib was studied. 
Thirty percent of the shrubs showed low but detectable radiation 
levels in a field survey. The primary radionuclide was '*’Cs. The 
source of '°’Cs in shrubs was the gravel drain field in the crib, at 
least 2.4 m below the surface, which was the approximate maximum 
depth of penetration of rabbit brush taproots. Cesium-137 was ob- 
served in roots of certain rabbit brush plants, in the upper 1 cm of 
soil, and in litter beneath contaminated plants but was not detectable 
in soil samples taken at depths of 15, 50, 100, and 150 cm. Inverte- 
brates associated with a contaminated shrub showed higher concen- 
trations of '°’Cs than did wider-ranging species. Two of seven 
pocket mice trapped on the crib contaminated detectable amounts of 

Cs. 


24545 (CONF-760429—, pp 790-800) Organic matter budget in a 
mixed-hardwood forest in north central Florida. Lugo, A.E.; Gamble, 
J.F.; Ewel, K.C. (Univ. of Florida, Gainesville). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Organic-matter flows through a mixed-hardwood forest were 
analyzed as part of a study of the unusual behavior of '’Cs in 
Florida ecosystems. The data suggest that rates of organic-matter 
flow in the mixed-hardwood forest in north central Florida more 
closely approach those of similar systems in tropical areas than in 
temperate areas. Annual litterfall was 1069 g/m% litter turnover, 1.3/ 
year; net daytime productivity of leaves and twigs, 12.4 g m~? day~'; 
nighttime respiration, 5.1 g m~? day~'; and stem respiration, 1.4 g 
m™~? day~*. Constancy of litter storage (820 g/m?) and leaf fall and 
lack of net wood deposition indicate that the forest is in steady state. 
It was concluded that '°7Cs accumulation in this forest is probably 
caused by intrinsic ecosystem processes, as previously suggested, 
rather than by buildup that might be expected in a successional 
ecosystem. 


24546 (CONF-760429—, pp 801-816) Mineral cycling ia a young 
Douglas fir forest stand. Riekerk, H. (Univ. of Washington, Seattle). 
1978. 


From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Radiotracers for phosphorus (**P), potassium (substitute 
86Rb), and calcium (*°Ca) were used to follow the turnover of 
nutrients entering the forest floor with rainwash. Phosphorus moved 
readily through the forest floor to be strongly retained by the acid 
mineral soil. Considerable phosphorus absorbed by trees was corre- 
lated with forest-floor leachate contents and became concentrated in 
physiologically active tissues. Losses with litterfall and rainwash 
were nondetectable; this indicated high retention and internal redis- 
tribution. Rapid movement toward sinks appeared to be characteris- 
tic. In contrast, the larger amounts of calcium added were absorbed 
by the exchange capacity of the forest floor, with subsequent small 
but relatively unrestricted movement through the soil and trees. 
Both calcium and potassium absorption by trees was correlated with 
mineral-soil leachate contents. Annual potassium mobility fell be- 
tween that of phosphorus and calcium and appeared to be more 
dependent on temperature and moisture conditions of the forest 
ecosystem, with potassium moving rapidly in subcycles during wet 
periods of the growing season. 


24547 Migration of plutonium in rock: incorrect dispersion for- 
mula, Friedman, A.M.; Fried, S. (Argonne National Lab., IL). 
Science; 200: No. 4337, 87-88(Apr 1978). 

Fried et al. have reported some very interesting laboratory 
work on the retention of plutonium and americium by rock. They 
experimentally model a fissure, in view of the possibility that, in the 
event of a release of radioactive waste underground, the bulk of the 
waste isotopes might travel through fissures. However, the sweeping 
conclusions drawn by Fried et al. concerning the hazards associated 
with the release of transuranic elements from geological depositories 
are based on rather limited laboratory-scale experiments with the 
transuranic elements in ionic form and with rock types not including 
rock salt, granite, and shale, which are the rock types currently 
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being considered as geologic media for the disposal of radioactive 
wastes. Conclusions about hazards will require a much broader base 
of data and analysis. In particular, the problem of the mobility of 
transuranic elements in complexes that are soluble in water 
will have to be confronted since the migration of these elements in 
those chemical forms would be essentially at groundwater velocities 
rather than at the slower rates, 10° to 10* times slower, that were 
measured by Fried et al. for ionic migration. 


SOIL 


REFER ALSO TO CITATION(S) 21772, 21775, 21793, 21808, 
21809, 21812, 21836 


24548 (COO—1495-30) Movement of metal cations through the 
soil to the plant root membrane. Final technical report, June 1, 1966— 
November 30, 1978. Barber, S.A. (Purdue Univ., Lafayette, IN 
(USA)). Nov 1978. Contract EY-76-S-02-1495. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

This project concerns metal cation flux through the soil and 
into the plant. Some highlights resulting from this research are as 
follows. Effect of soil properties on relative adsorption of Ca, Sr, K, 
Rb, and Cs by soil was measured. A theoretically developed concept 
explained differences between Ca and Sr adsorption on inorganic 
and organic exchange sites. A convenient method was developed to 
characterize cation absorption kinetics of intact plant roots. Use of 
this method showed genotypic variation in effect of ion concentra- 
tion on influx. Corn absorbed Ca and Sr and K and Rb indiscrimin- 
antly. A method, using Ca/Sr and K/Rb ratio of ion influx into the 
_ was developed to determine the source of these ions absorbed 

rom the soil. Uptake of these ions from soil by corn was in the ratio 

on exchange sites rather than that in solution. The method was also 
used to compare uptake of chelated with ionized cations. A simula- 
tion model was developed that described ion flux from the soil into 
the plant. Ten independently measured soil and plant eters 
were used. A computer program was prepared to calculate uptake 
with time. The model was verified in both growth chamber and field 
experiments. 


24549 (LBL—6877, pp 146-147) Applications of neutron activa- 
tion analysis (NAA) to energy and environmentally related problems. 
Asaro, F.; Michel, H.V.; Fox, J.P.; Mosier, D.F. 1977. 

In Energy and Environment Division annual report 1977. 

Topics covered in this report are generally restricted to 
instrumented, multi-element analyses of radioactive a by neu- 
tron activation methods for oil shale research, in which precision 
and accuracy have been stressed. Techniques of measurement for 
individual elements were improved. Molybdenum measurements 
have interferences from the fission of U in the samples, and Se has a 
large interference due to Hf. Techniques for removing these interfer- 
ences were developed, which resulted in values comparable to those 
obtained elsewhere by other techniques. Methods for more precise 
measurements of Cr at the 1-10 ae level were determined by 
removing the interferences due to Ta, as well as the known ones due 
to Fe and Nd. A systematic comparison of high precision NAA 
measurements by LBL and the Hebrew University of Jerusalem was 
extended to 23 elements. General techniques and applications of high 
precision NAA measurements were published. 


24550 Size fractionation methods: measuring plutonium in respi- 
rable dust. Hayden, J.A. (Rockwell International, Golden, CO). 
Science; 202: No. 4369, 753-754(17 Nov 1978). 

Methods used to evaluate the inhalation hazard of soil con- 
taminated with plutonium were investigated. Four soil fractionation 
procedures were used to separate three size fractions of soil icles 
taken from two locations at the Department of Energy's Rocky Flats 
facility. The results show that increasing amounts of soil mass and 
plutonium activity (0.5 to 38% and 7 to 84%, respectively) remain in 
the fraction of soil smaller than 10 micrometers as the in situ icle 
associations are increasingly disrupted by physical and chemical 
forces. The introduction of forces of dispersion unrelated to ambient 
conditions yields results that are unrelated to the original particle 
associations. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 24504, 24673 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 21252, 21253, 21256, 21257, 
21259, 21264, 21280, 21576, 21661, 21837, 23503 


24551 Environment Canada’s research and development activities 
in land application of sludges. Chawla, V.K.; Cohen, D.B.; Bryant, 
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D.N. (Environmental Protection Service, Burlington, Ontario). pp 
619-641 of Land as a waste management alternative. Loehr, R.C. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1977). 

From Cornell agricultural waste management conference; 
Ithaca, NY, USA (28 Apr 1976). 

Long term studies are reviewed for environmental effects 
from ground disposal of sludges on agricultural and nonagricultural 
soils. Included are: recycling of liquid digested sewage sludge on 
dredged river sand; reclamation of acid mine tailings with lime 
treated sludges; liquid chemical sludge disposal; and utilization of 
air-dried chemical sludge on agricultural lands. (PCS) 


REGULATIONS 


REFER ALSO TO CITATION(S) 21256, 23453 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 23580, 25148 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 21265, 21273, 21639, 24465, 
24468, 24514, 24581 


24552 (ANL/EES-CP—22) Comparison of model and observed 
nearshore circulation. Allender, J.H.; Ditmars, J.D.; Harrison, W.; 
Paddock, R.A. (Argonne National Lab., IL (USA)). 1978. Contract 
Lida 20p. (CONF-780887—1). Dep. NTIS, PC A02/ 

From 16. international conference on costal engineering; 
Hamburg, F.R. Germany (Aug 1978). 

Results from a two-dimensional numerical model for near- 
shore circulation induced by waves and wind are compared with 
observations made during two storms at a beach on Lake Michigan. 
Model-input data include bathymetry, offshore wave characteristics, 
wind histories, and local water-level changes. The predicted loca- 
tions of the breaker zone are in rough accord with those observed 
during the storms. Data for comparison with model results consist of 
wave and current observations across the surf zone, especially those 
acquired by using a towed, instrumented sled. The comparisons 
show that the model often predicts peak currents near the breaker 
zone quite well, but underestimates the decay of wave height and the 
strength of longshore currents across the surf zone. Wave breaking 
on the bar-trough beach structure prevalent in this study apparently 
is not well represented by the model. An improved breaking crite- 
rion, treatment of breaking waves as traveling bores, and inclusion of 
horizontal mixing of momentum might add to better simulation of 
surf-zone currents. 


24553 (NVO—0628-2) Mid-Pacific Marine Laboratory. Annual 
report, July 1, 1975—June, 30, 1976. Smith, S.V.; Foster, M.A. 
(Hawaii Univ., Honolulu (USA)). Sep 1978. Contract EX-76-S-08- 
0628. 120p. Dep. NTIS, PC A06/MF AOl1. 

The two major categories of study are general ecology and 
biogeochemistry. The biogeochemical studies clearly tie to a major 
MPML goal of research leading towards understanding of the 
cycling of materials in atoll ecosystems. In general, the listed biogeo- 
chemical studies represent inventories of materials (including materi- 
als of potential medical importance) in various ecosystem compo- 
nents and assessing material fluxes. Within the general field biology 
ecology studies, there is a shift towards quantification and an in- 
creasing proportion of studies related to population dynamics. Mate- 
rial fluxes (in the form of food-web dynamics) figure prominently in 
the studies. Both of these shifts are also consistent with the goal 
stated above. MPML remains an important site for the study of 
environmental physiology and possible radiation-induced genetic 
alterations. Oceanographic and physiographic studies are leading 
towards a better understanding of physical advective processes and 
ecosystem compartment characteristics. Terrestrial studies are being 
given increasing attention, in large part because of the practical 
importance of the terrestrial environment to the returning Eneweta- 
kese. Finally, two studies represent a venture into a new field for 
MPML: training of students and teachers in the Marshall Islands. 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 21173, 21248, 21258, 21266, 
21468, 21472, 21473, 21474, 21478, 21480, 21481, 21482, 21483, 
21484, 21485, 21486, 21488, 21489, 21490, 21491, 21501, 24475, 
24477, 24485, 24491, 24493, 24504, 24534, 24575, 24685, 24686, 
24688, 24689, 24718 


24554 (CONF-760429—) Environmental chemistry and cycling 
processes. Adriano, D.C.; Brisbin, I.L., Jr. (eds.). (Department of 
Energy, Oak Ridge, TN (USA). Technical Information Center). 
1978. 946p. Dep. NTIS, PC A99/MF AOl1. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 

Separate abstracts were prepared for the 62 papers presented 
at the conference. (HLW) 


24555 (CONF-760429—, pp 182-195) Model evaluation of the 
relative importance of factors influencing the environmental behavior 
of mercury. Lassiter, R.R.; Malanchuk, J.L. (Environmental Re- 
search Lab., Athens, GA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Several aspects of the environmental chemistry of mercury 
were combined to form a model of its cycling and movement in 
flowing aquatic systems. Hydrolysis and water—solid partitioning 
were assumed to be the major equilibriums affecting mercuric ion in 
the environment. Methyl mercury was assumed to adsorb strongly to 
solids as well. Oxidation, reduction, methylation, and demethylation 
were assumed to be the major transformations proceeding slowly 
enough to be expressed in kinetic terms in the model. Transport 
phenomena considered were advective and dispersive transport, 
sediment—water exchange, and volatilization of elemental mercury. 
The system was assumed to be a slowly flowing, 1-km reach of a 
body of water overlying stationary sediments. Sets of simulation runs 
were made, and downstream values were chosen after 20 days of 
simulation. Independent variables for the computations were pH, 
partition coefficient (solid—water), suspended particulate concentra- 
tion, sediment—water exchange rate, water and sediment depth, and 
other quantities. The effect of each of these variables on the relative 
concentrations of the forms of mercury varied over a wide range. 
The value of the partition coefficient was found to be a significant 
variable. Surprisingly, in the range of 5 to 9, the system was very 
insensitive to pH variation. Implications of this type of model 
application for identifying pertinent research questions are noted, as 
is its applicability to problems of identifying potential environmental 
hazards from toxic pollutants. 


24556 (CONF-760429—, pp 232-239) Stability of elemental com- 
ponents in a multitrace-element water standard. Rook, H.L.; Moody, 
J.R.; Paulsen, P.J.; Rains, T.C. (National Bureau of Standards, 
Washington, DC). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The National Bureau of Standards is currently developing a 
multitrace-element water standard containing 20 trace metals of 
ecological significance, with emphasis on elements needing im- 
proved analytical accuracy at or below the 1-ppM (10~® g/g) con- 
centration level. In addition to the trace metals, the elements Na, K, 
Ca, and Mg were added at concentrations approximating natural 
fresh water. These elements are usually found in higher concentra- 
tions in natural water and offer particularly difficult interferences to 
atomic absorption spectroscopy and neutron activation analysis. As a 
part of the production and certification of this standard, the long- 
term stability of the component trace elements at concentrations less 
than 1-ppM has been studied. Results indicated that all elements of 
interest, except mercury, could be stabilized for more thhan 1 year 
with 0.5M HNOs. Mercury could be stabilized by adding gold ion at 
a concentration 20 times that of mercury. 


24557 (CONF-760429—, pp 240-252) Solubility of trace ele- 
ments in coal fly ash. Dreesen, D.R.; Wangen, L.W.; Gladney, E.S.; 
Owens, J.W. (Los Alamos Scientific Lab., NM). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The extractability of trace elements from fresh electrostatic- 
precipitator ash was investigated as a function of pH and acid type. 
Varying strengths of two mineral acids, an organic acid, and a strong 
base were examined for their extractive capabilities. The results 
indicate that Mo, F, Se, and B are the most soluble of the trace 
elements studied under alkaline conditions expected in the south- 
western United States. These elements are probably the most impor- 
tant in the contamination of alkaline soils and waters. The results 
also indicate that acid solutions most easily extract elements that are 
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considered volatile during the combustion process: As, B, Cd, F, 
Mo, and Se. 


24558 (CONF-760429—, pp 253-264) Sampling natural waters: 
are filtered samples true Meadows, J.W.T.; Smith, C.F.; 
Coles, D.G.; Maynard, L.; Dellis, J. (Lawrence Livermore Lab., 
CA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Under normal conditions, many of the trace elements in water 
samples are rapidly lost to container walls during storage unless 
special precautions are taken to prevent adsorption. Anomalous 
behavior of traces of iron, uranium, rare earth, and other elements 
has been observed in natural water samples. River, lake, and spring 
water samples were collected, filtered through a 0.45-ym filter at the 
collection site, and then stored. Some samples were acidified with 
HNOs, and others were stored without further treatment (typical pH 
was 5 to 6). Trace elements apparently remained in solution in both 
sets of samples. This behavior was not expected because many of 
these elements are readily precipitated or adsorbed at these high pH 
levels. From a series of ion-exchange experiments and replicate 
analyses, it was concluded that these elements are not in solution 
even though such filtered water is normally assumed to be a true 
solution. The implications of this observation with respect to sam- 
pling, analytical techniques, and interpretation of mineral transport 
modes are discussed. 


24559 (CONF-760429—, 3 394-402) Sulfur content of rainwater 
in South Carolina. Jones, U.S. tc lemson Univ., SC). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Rainwater collected at 15 locations in South Carolina was 
analyzed for sulfur during the 3-year period from 1973 to 1975. 
These analyses were com with analyses of collections made 
from 1953 to 1955 at three locations near Clemson, Columbia, and 
Charleston. The principal source of sulfur in atmosphere and rain- 
water, especially in the winter months, is probably the discharge of 
combustion gases from burning fossil fuels in homes. Seasonal vari- 
ations in the sulfur content of rainwater are small but real. Rainwater 
collected near Clemson, Columbia, and Charleston was found to 
contain more sulfur than did that from rural locations in the state. 
The precipitation from one rural location contained as much sulfur 
as that from the more populated areas because of its proximity to a 
coal-burning electric power plant. In the 1973-1975 period, an annual 
amount of about 10 kg S/ha was found in South Carolina rainwater, 
and, in the 1953-1955 period, the annual average was about 6 kg S/ 
ha. Twenty years ago sulfur in rainwater made a minor contribution 
to the sulfur required by crops in South Carolina. Today it adds 4 
more kilograms of sulfur per hectare for agronomic and horticultural 
crop needs. 


24560 (CONF-760429—, pp 417-433) Chemical transformations 
of cadmium and zinc in Mississippi River sediments as influenced by 
pH and redox potential. Khalid, R.A.; Gambrell, R.P.; Patrick, W.H. 
Jr. (Louisiana State Univ., Baton Rouge). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The — of sediment-bound metal pollutants among var- 
0 


ious geochemical forms is strongly influenced by changes in pH and 
oxidation—reduction (redox) potential of sediment—water systems. 
A study was conducted on Mississippi River sediment material under 
conditions of controlled pH (5.0, 6.5, and 8.0) and redox potential (- 
150, 50, 250, and 500 mV) to determine the effect of these parameters 
on the chemical forms and distribution of added zinc and cadmium 
in a simulated dredge slurry. The levels of added zinc and cadmium 
in the various chemical fractions were strongly influenced by sus- 
pension pH. Lower sediment pH tremendously increased the con- 
centrations of zinc and cadmium in the readily bioavailable water- 
soluble and exchangeable forms. The effect of redox potential was 
evident for cadmium at only pH 5.0, where a lower redox potential 
resulted in added cadmium’s being converted to more strongly 
adsorbed forms. The results of this study indicate that adsorption by 
or coprecipitation with oxides and hydroxides of iron and manganese 
was the important regulatory process governing the availability of 
zinc in this sediment—water system. Cadmium adsorbed by cation 
exchange processes and complexed with insoluble organic material 
constituted the major pools of reactive cadmium, influencing its 
availability. 


24561 (CONF-760429—, pp 434-445) Characterization of soluble 
copper species in estuarine sediments. Schmidt, R.L.; Wildung, R.E.; 
Garland, T.R. (Battelle Pacific Northwest Labs., Richland, WA). 
1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 
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In estuarine and nearshore sediments, the formation of 
organo-copper complexes may play a major role in controlling 
copper solubility and availability to the aquatic biota. Soluble 
organo-copper species present in interstitial water and in heated 
water and 1N ammonium extracts of San Francisco Bay sediments 
were, therefore, characterized by ultrafiltration, gel-permeation 
chromatography (GPC), and thin-layer electrophoresis. Ultrafiltra- 
tion demonstrated that a major portion of copper in the interstitial 
waters and extracts was associated with organic materials of 
< 10,000 equivalent molecular weight. The copper concentration of 
the <500 molucular weight fractions contained 47, 58, and 92% of 
the copper in the interstitial water, heated water extract, and ammo- 
nium acetate extract, respectively. Applying GPC to the molecular 
weight fractions separated by ultrafiltration from the heated water 
extract demonstrated the presence of five compound classes contain- 
ing copper. These ranged from ionic species to materials of 
> 100,000 equivalent molecular weight. A major portion of the 
copper in the <500 molecular weight fraction was associated with a 
single compound class. A GPC fraction that, on the basis of chemi- 
cal properties, appeared to contain aromatic and acidic components 
was subjected to thin-layer electrophoresis. Three mobile com- 
pounds were separated, two positively charged and one negatively 
charged. This information, in conjunction with more detailed chemi- 
cal characterizations, is presently being used to provide an assess- 
ment of the bioavailable form ofcopper in sediments. 


24562 (CONF-760429—, pp 446-461) Comparison of trace 
metals in South Carolina floodplain and marsh sediments. Gardner, 
L.R. (Univ. of South Carolina, Columbia); Chen, H.S.; Settlemyre, 
J.L. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A comparative study of trace metals (copper, zinc, lead, and 
molybdenum) in sediment cores from a pristine marsh near North 
Inlet, S.C., a polluted marsh near Charleston Harbor, S.C., and 
South Carolina river floodplains indicates that the Charleston 
Harbor marsh samples have significantly 4 concentrations of 
copper, zinc, and lead than either North Inlet samples or river 
floodplain samples. It is not clear, however, whether this result can 
be attributed to industrial contamination because the peak concentra- 
tions of copper and zinc in cores from the Charleston Harbor marsh 
occur at depths between 10 and 60 cm rather than at or near the 
sediment surface, as is the case for well-documented occurrences of 
contaminated marine sediments. Also, both marsh areas show similar 
linear relationships for copper vs. zinc, which suggest that both areas 
received the same relative inputs of copper and zinc from similar or 
identical sources and that the differences in concentrations between 
the two areas are due to differences in the rates of accumulation. 
Natural mechanisms are suggested to explain the higher content of 
copper and zinc in Charleston Harbor vs. North Inlet marsh sedi- 
ments and the variable depth of peak copper and zinc concentra- 
tions. 


24563 (CONF-760429—, pp 833-850) Effect of Prudhoe crude 
oil on carbon assimilation by planktonic algae in an arctic pond. 
— M.C.; Hater, G.R.; Vestal, J.R. (Univ. of Cincinnati, OH). 
1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


During the summer of 1975, 240 ml/m? of Prudhoe Bay, 
Alaska, crude oil was spilled on an experimental coastal pond similar 
to the ponds around Prudhoe Bay. Differences in algal production, 
biomass, and species composition were compared with an adjacent 
control pond. Planktonic primary productivity was inhibited initially 
but recovered slowly. Algae density did not deviate in the two 
ponds, but biomass and species composition were changed by the 
elimination of the cryptophyte Rhodomonas minuta. The change in 
composition and biomass was also related to weathering and degra- 
dation of the oil. The effects on phytoplankton in these ponds were 
not significantly different from those observed in 1970 after a con- 
trolled spill at 45 times the 1975 dose. 


24564 (CONF-760429—, pp 866-878) Mercury in fish and sedi- 
ments in two eutrophic Michigan lakes with respect to time and 
urbanization. Annett, C.S.; D’itri, F.M. (Michigan State Univ., East 
Lansing). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The total mercury levels in water, fish, and sediments from 
two eutrophic lakes in Michigan were measured to assess the extent 
of mercury contamination during urbanization. Since one lake is in a 
heavily populated area and the other is located in a secluded bird 
sanctuary, their degree of urbanization differs greatly. Nonetheless, 
the two lakes have comparable levels of mercury contamination, 
which cannot be accounted for by direct point discharges. There- 
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fore, the most probable source is atmospheric washout from nearby 
industrial areas. Between 1971 and 1976 the average total mercury 
concentrations in the sediments of the urbanized lake decreased from 
0.78 +- 0.14 to 0.30 +- 0.13 mg/kg dry weight (+- standard 
deviation). The muscle tissue of several species of fish contained 
from 0.07 to 0.86 mg/kg wet weight of total mercury. During the 
same 5-year period, at the isolated, nonurbanized lake the mercury 
levels in the sediments also decreased from 0.22 +- 0.03 to 0.15 +- 
0.02 mg/kg dry weight. Among the 106 fish tested from this lake the 
total mercury in the muscle tissues ranged from 0.06 to 0.93 mg/kg 
wet weight. 


24565 (LBL—6877, pp 104-108) Microcosms as a tool for aquat- 
ic ecosystems environmental impact assessment. Harte, J.; Levy, D 
1977. 


In Energy and Environment Division annual report 1977. 

An evaluation of the use of microcosms for the assessment of 
energy conversion impacts on aquatic systems has indicated that 
microcosms have the potential of being convenient experimental 
tools for intermediate term studies provided standard procedures for 
design and operation are established. Development problems are 
identified. (PCS) 


24566 (LBL—6877, pp 108-110) Estuarine trace element investi- 
gations in San Francisco Bay. Girvin, D.C.; Hodgson, A.T.; Tatro, 
M.E.; Anaclerio, R.N. 1977. 
In Energy and Environment Division annual report 1977. 
Primary objective determined the large-scale spatial and tem- 
poral variations in levels of dissolved and suspended particulates 
associated with Ag, Cd, Cu, Ni, Pb, and Zn. Compiled data is being 
analyzed for the significance of these chemical effluents from power 
lants, oil refineries, and sewage treatment plants. Environmental 
ate and transport are modeled to consider additive effects from 
other man-made pollutant sources. (PCS) 


24567 (ORO—5572-1) Fate of chlorine in seawater. Progress 
report, August 1, 1977—September 31, 1978. Wong, G.T.F. (Old 
Dominion Univ., Norfolk, VA (USA). Research Foundation). Nov 
1978. Contract EY-77-S-05-5572. 141p. Dep. NTIS, PC A07/MF 
A0l. 

Research on the effects of the concentration of bromide ion 
and temperature on the dissipation of chlorine in seawater indicates 
that: (1) increases in temperature increase the rate and possibly alter 
the reaction mechanisms of the consumption of chlorine; (2) in- 
creases in bromide concentration also increase the rate of consump- 
tion of chlorine if other factors, such as temperature and salinity, 
remain the same; (3) the consumption of chlorine occurs in two 
phases; (4) the consumption of chlorine in the second phase is 
approximately linear with time; (5) the rate of consumption in the 
second phase is similar in seawaters with similar salinities from 
different geographic areas; (6) any difference in chlorine demand is 
primarily due to the difference in initial demand; (7) in estuarine 
waters the total consumption of chlorine does not increase systemati- 
cally with salinity; and (8) the iodometric titrations at pH 1.4 give 
higher residual chlorine concentrations than the amperometric titra- 
tions at pH 4. 


24568 (PB—281575) Determination of trace elements in the eng- 
lish coulee system: presence due to extended lignite burning. Comple- 
tion report. Lykken, G.I. (North Dakota Water Resources Research 
Inst., Fargo (USA); North Dakota Univ., Grand Forks (USA). Dept. 
of Physics). Nov 1977. Contract DI-14-34-0001-7072. 19p. (WI—221- 
045-77). NTIS PC A02/MF AO1. 

In an attempt to predict elemental concentration buildup in 
soils in the vicinities of large lignite burning plants, coulee water, silt 
samples, and snow samples obtained near the University of North 
Dakota power plant located in Grand Forks, ND, were analyzed by 
neutron activation analysis for certain elements. No systematic buil- 
dup due to lignite burning was found. In an attempt to increase the 
sensitivity of a neutron activation analysis laboratory employing a 10 
mg***Cf source and a water moderator, a cold neutron moderator 
employing mesitylene as the neutron moderating medium was de- 
signed and built. Favorable results were obtained with an indication 
that further design changes in the cold neutron moderator would 
yield greater sensitivities. 


24569 (PB—281749) Role of the surface microlayer of water in 
the distribution and fate of trace organic contaminants; a feasibility 
study. Completion report. Stampfer, J.F.; Roach, D.V. (Missouri 
Water Resources Research Center, Rolla (USA)). Apr 1978. Con- 
tract DI-14-31-0001-7053. 19p. NTIS PC A19/MF AOI. 

The transport of materials from the water surface to aerosols 
produced by bursting bubbles was investigated. When the bubbles 
break rapidly upon reaching the surface no net concentration effect 
is found, indeed the concentration of materials in the jet drops is 
usually less than that of the solution. When the bubbles reside on the 
surface before breaking, a concentration of the surface materials is 
noticed in the jet drops. The amount present can be up to 15 times 
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the amount present in the same volume of solution. It was found that 
32PQ, and **PQO, are not transported equally into the aerosols. 


24570 Discrimination of spilled oils by high speed gel permeation 
chromatography with ultraviolet spectrometric detector. Higashi, K.; 
Hagiwara, K. (Government Industrial Research Inst., Osaka, Ikeda 
(Japan)). Z. Anal. Chem.; 292: No. 2, 108-112(1978). 

High speed gel permeation chromatography (GPC) with ul- 
traviolet spectrometric detector was applied to the discrimination of 
oils spilled into sewer pipes and into the sea. HSG-15 (polystyrene 
gel, Shimadzu) and tetrahydrofuran were used as a stationary phase 
and an eluent, respectively. The chromatogram was obtained by 
measuring the absorbancy of the eluate with a spectrophotometer 
adjusted to the wavelength of 254nm and others. The @ecriideation 
capability was considerably enhanced by comparing the profiles of 
the chromatograms at several detection ae The change of 
profiles with weathering of the oil was very small. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 24500, 24554, 24671 


24571 (CONF-760429—, pp 462-478) Patterns of cesium-137 
distribution across two disparate floodplains. Hay, J.D.; Ragsdale, 
H.L. (Emory Univ., Atlanta, GA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Soil %°7Cs concentration was studied across upstream and 
downstream floodplain sites of Lower Three Runs Creek, an Upper 
Coastal Plain stream draining a portion of the Savannah River Plant. 
Soil samples were collected laterally and vertically at each flood- 
plain location and analyzed for several edaphic characteristics. The 
results showed that these floodplains were differentiable by their 
edaphic characteristics both between sites and between depths 
within a site. The surface distribution of '’Cs was related to 
microtopographic variation at each site, but predictive relationships 
for estimating surface-soil 4*7Cs content from edaphic parameters 
were not as well defined. A difference in upstream to downstream 


187Cs cycling was explained on the basis of the change from direct to 
indirect nutrient cycling pathways in a downstream direction. This 
change was coincident with higher sedimentation, greater cation 
adsorptive capacity, and higher potassium concentrations found 
downstream. 


24572 (CONF-760429—, pp 495-503) Redistribution of cesium- 
137 due to erosional processes in a Wisconsin watershed. McHenry, 
J.R. (Department of Agriculture, Oxford, MS); Ritchie, J.C.; Bu- 
benzer, G.D. 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The distribution of fallout '*7Cs was studied in a small agri- 
cultural watershed in Shawano County, Wis. The watershed drains 
into White Clay Lake, a small, shallow glacial outwash lake. Soil 
samples were collected in 1974 and 1975 from wooded, pastured, 
and cultivated sites on the watershed. In the noncultivated areas 
187Cs was concentrated largely in the surface 5 cm of the soil 
pedons, but in the cultivated areas it was distributed throughout the 

low layer. The amount of *°7Cs found in the cultivated areas was 
ess per unit area than that found in the noncultivated areas. The 
amounts of '°7Cs found in the soil pedons in the cultivated areas 
were correlated with small changes in elevation. Thus, although the 
total content of '*7Cs for a given field indicated an overall loss, small 
changes in topography within fields have resulted in areas of exces- 
sive losses (erosion) and of accumulations (deposition). 


24573 (CONF-760429—, pp 851-865) Evaluation of radionu- 
clides released from the light water reactor nuclear fuel cycle to the 
aquatic environment. Blaylock, B.G.; Witherspoon, J.P. (Oak Ridge 
National Lab., TN). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


This paper summarizes important radionuclides released to 
the aquatic environment from different stages of the nuclear fuel 
cycle and points out the significance of pathways of radionuclide 
cycling leading to the radiation exposure of man. The criteria used to 
determine the important radionuclides were the quantity released, 
the bioaccumulation factors in aquatic biota, and the estimated 
radiation dose to aquatic biota and to man. The facilities of the 
nuclear fuel cycle which were considered include mining and milling 
of uranium, conversion, enrichment, fuel fabrication, reactors, and 
reprocessing facilities. The radioactivity released from nuclear facili- 
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ties was evaluated by measuring the radionuclides from nuclear 
effluents of representative facilities. In the case of light-water reac- 
tors, the radionuclide concentrations were obtained by taking the 
highest reported average annual concentration of each radionuclide 
in the effluents of 10 pressurized-water reactors and 9 boiling-water 
reactors. For facilities where actual measurements were not availa- 
ble, releases to the aquatic environment were predicted on the basis 
of conservative estimates. The biotic component receiving the great- 
est doses varied with the type of facility. The maximum dose 
estimates for aquatic biota around any individual facility of the fuel 
cycle was 5 rads/year for aquatic plants, 7 rads/year for inverte- 
brates, and 0.14 rad/year for fish. An estimated maximum total body 
dose of 2.3 and 3.4 mrems/year could be accumulated by man 
through the aquatic food chain. 


24574 Plutonium in drinking water: effects of chlorination on its 
maximum permissible concentration. Larsen, R.P.; Oldham, R.D. 
(Argonne National Lab., IL). Science; 201: No. 4360, 1008-1009(15 
Sep 1978). 

Soluble plutonium is oxidized to the Pu(VI) oxidation state by 
chlorine during water treatment. Under certain conditions Pu(VI) is 
readily absorbed from the gastrointestinal tract. It appears that due 
consideration has not been given to the effect that the presence of 
plutonium in this oxidation state may have on the maximum permis- 
sible concentration of plutonium in drinking water. 


WATER 
REFER ALSO TO CITATION(S) 21775, 21793, 21824, 24672 


24575 (PNL—2635) Well maintenance evaluation. McGhan, 
V.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Oct 
1978. Contract EY-76-C-06-1830. 52p. Dep. NTIS, PC A04/MF 
AOl. 

The ground-water monitoring program is an integral part of 
the total environmental surveillance program for the Hanford Site. 
Extensive ground-water data have been collected and studied over 
the past several decades. All of this data is, of course, dependent 
upon the quality of the ground-water sampling structures. A pro- 
gram to upgrade the quality of ground-water sampling was initiated 
in early 1974. That program also included changes to avoid cross- 
contamination of ground-water samples by installing permanently 
mounted individual pumps in many of the sampling wells. These two 
programs have resulted in increased reliability of both the ground- 
water samples and the analytical data. This basic quality assurance 
effort has provided a high level of confidence in ground-water 
surveillance. The current program is providing data with reliabilities 
not previously attainable. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 24504, 24673, 24677 


24576 (CONF-7810141—1) Distribution of tritium in a chron- 
ically contaminated lake. Blaylock, B.G.; Frank, M.L. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 2Ip. 
Dep. NTIS, PC A02/MF AOl. 

From International symposium on the behavior of tritium in 
the environment; San Francisco, CA, USA (11 Oct 1978). 

White Oak Lake located on the U.S. Department of Energy's 
Oak Ridge Reservation receives a continuous input of tritium from 
operating facilities and waste disposal operations at the Oak Ridge 
National Laboratory. The purpose of this paper was (1) to determine 
the distribution and concentration of tritium in an aquatic environ- 
ment which has received releases of tritium significantly greater than 
expected releases from nuclear power plants, and (2) to determine 
the effect of fluctuating tritium concentrations in ambient water on 
the concentration of tritium in fish. Aquatic biota from White Oak 
Lake were analyzed for tissue water tritium and tissue bound tritium. 
Except for one plant species, the ratio of tissue water tritium to lake 
water tritium ranged from 0.80 to 1.02. The tissue water tritium in 
Gambusia affinis, the mosquito fish, followed closely the significant 
changes in tritium concentration in lake water. The turnover of 
tissue water tritium was very rapid; Gambusia from White Oak Lake 
eliminated 50% of their tissue water tritium in 14 min. The ratio of 
the specific activity of the tissue bound tritium to the specific 
activity of the lake water was greatest for the larger species of fish 
but never exceeded unity. The radiation dose to man from tritium 
which could be acquired through the aquatic food chain was rela- 
tively small when compared to other pathways. The whole body 
dose to a hypothetical individual taking in concentrations of tritium 
measured in White Oak Lake was 1.8 mrem/yr from eating fish and 
10.0 mrem/yr from drinking water. 
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THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 22981, 24680 


24577 (ORNL/EIS—143) Thermal effects on aquatic organisms: 
an on) (ck bry ad of the 1977 literature. Talmage, S.S. 
(comp.). —— National Lab., TN (USA)). Dec 1978. Contract 
GTS ENG- 26. 187p. Dep. NTIS, PC A09/MF AO1. 

This bibliography, containing 537 references from the 1977 
literature, is the seventh in a series of annotated bibliographies on the 
effects of heat on aquatic organisms. The effects of thermal dis- 
charges at power plant sites are emphasized. Laboratory and field 
studies on temperature tolerance and the effects of temperature 
changes on reproduction, development, growth, distribution, physi- 
ology, and sensitivity to other stresses are included. References in 
the bibliography are divided into three subject categories: marine 
systems, freshwater systems, and estuaries. The references are ar- 
ranged alphabetically by first author. Indexes are provided for 
author, keywords, subject category, geographic location of the 
study, taxon, and title (alphabetical listing of keywords-in-context of 
nontrivial words in the title). 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 21303, 24581 


= (EPRI-EA—790) EPRI water supply data base system. 

report, December 1978. (Arizona Univ., Tucson (USA). Dept. 
OM Management Information Systems; Arizona Univ., Tucson (USA). 
_ of Economics). Dec 1978. 121p. Dep. NTIS, PC A06/MF 


This is the final report for RP762, Water Supply Data Base 
for R and D Planning. The result of this study is the EPRI water 
data system--a data base, or data dictionary, that describes water 
data collection efforts. The system has two components: (1) a macro 
data base that contains overview information about regions, organi- 
zations, and data sets and their interrelationships, and (2) a micro 
data base that contains the detailed structure of each data set, 
information about each set, and method of accessibility. This EPRI 
research effort is focused on national and regional data sets that 
provide information about the Colorado River Basin. These data 
bases are now installed on a commercial computer that is accessible 
through a national communication network. 


24579 (HEDL-SA—1667) Water use information system. (Han- 
ford Engineering Development Lab., Richland, WA (USA)). [nd]. 
Contract EY-76-C- 14.2176. 2p. Dep. NTIS, PC A02/MF AO1. 

A computerized information system is described for provid- 
ing water-use data for eighteen separate water districts for the 
contiguous United States. Data elements include area description, 
surface water, ground water, and ocean bays and bays located within 
the district. Data are also tabulated by county and state as well as 
water district for thermal and hydroelectric electrical generating 
plants. Full capability of the system is expected by the end of 1979. 
(PCS) 


REGULATIONS 


REFER ALSO TO CITATION(S) 23441, 23453, 23454, 23503, 
23504, 24581 


24580 (PB—281326) Economic impact of proposed boron water 
quality standard for Wood River, R76-18. Muchmore, C.B.; O’Brien, 
W.S. (Southern Illinois Univ., Carbondale (USA). Dept. of Thermal 
y~ 4 Environmental Engineering). Jun 1977. 78p. NTIS PC A0S/MF 
AOl. 


The report proposes a petition which would exempt a 0.9 mile 
section of Wood River above its confluence with the Mississippi and 
a few hundred feet of an unnamed tributary from the current 1.0 
mg/I boron water quality standard. This would establish a 25 mg/l] 
standard for that designated reach of stream. The Illinois Power 
Company, whose ash pond discharge frequently causes violation of 
the 1.0 mg/] boron water quality standard in Wood River below the 
point of discharge, has petitioned the Illinois Pollution Control 
Board to adopt this proposed change. The least cost alternative was 
determined to be construction of a pipeline from the pond directly to 
the Mississippi River, where the high dilution would result in 
compliance with the current 1.0 mg/] boron water quality standard. 
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ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 23430, 23535 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 21261, 21374, 21375, 21376, 
21377, 21378, 21379, 21380, 21381, 21382, 21475, 21477, 21479, 
21494, 21841, 21990, 23421, 23425, 23549, 23550, 24712 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 21990, 23353, 23437, 23443, 
23529, 23530, 24718 


24581 (LA—7497-MS) Energy development vs water quality in 
the Upper Colorado and Upper oo River Basins. Bishop, A.B.; 
Klemetson, S.L.; Torpy, M.F.; McKee, M. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 84p. Dep. 
NTIS, PC A05/MF AOl. 

This report examines the relationship between energy devel- 
opment and water quality in the Upper Colorado and Upper Missou- 
ri River Basins. The location and type of energy resources and 
present and possible future developments are identified relative to 
the water resource systems. Impacts from energy developments are 
discussed in terms of the various pollutants generated by energy 
extraction and processing activities, and the pollution transport 
mechanisms and pathways by which they can enter surface and 
groundwater. The report discusses the implications for energy devel- 
opment of the water quality —= of legislative requirements and 
regulations. These include the Federal Water Pollution Control Act 
Amendments, the Safe Drinking Water Act, the Surface Mining 
Control and Reclamation Act, the Resource Conservation and Re- 
covery Act, and the Toxic Substances Control Act. Many of the 
potential water pollution problems associated with energy develop- 
ment will occur through the transport of pollutants from air pollu- 
tion and solid waste disposal. The consumptive use of all water 
withdrawn for energy processing as a pollution control measure 
raises three important issues—each of which represents a potential 
conflict between energy developers’ compliance with the legislation 
and western water law: (1) junior rights and water transfer, (2) the 
beneficial use question, and (3) the reasonable use measure of certain 
water quality practices. 


24582 Log eye pp 19-22) California’s distributed energy 
systems. Craig, P.P 
In Energy org Sides Division annual report 1977. 
Tentative observations indicate that (1) supply/demand bal- 
ance requires extensive energy conservation; (2) serious liquid fuel 
roblems exist; (3) indigenous renewable resources exist for a popu- 
ation nearly double the present size and for an economy nearly four 
times the present size; (4) land use implications are considerable; (5) 
environmental impacts of distributed systems appear less than cen- 
tralized systems; and (6) reliability considerations are fundamentally 
different from centralized fossil-fuel systems. (PCS) 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 22692 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 23444 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 22981, 24519, 24679, 24714 


24583 (CONF-760429—, pp 673-681) Using radioecological data 
to determine prey selection by the Alaska wolf. Holleman, D.F.; 
Luick, J.R. (Univ. of Alaska, Fairbanks). 1978. 
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From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Recently the predation of the Alaska wolf (Canis lupus pam- 
basileus) upon various species of big game has been the subject of 
considerable controversy between game management specialists and 
environmentalists. The basis of this controversy centers primarily on 
the selectivity and extent of prey utilization by the wolf. This report 
suggests how radioecological data can be used to assess both qualita- 
tive and quantitative aspects of wolf predation. Primary prey species 
of the wolf have distinctly different fallout radiocesium body bur- 
dens; e.g., reindeer/caribou have high radiocesium body burdens, 
whereas moose and small game have low radiocesium body burdens. 
Consequently, the resulting radiocesium body burden of the wolf 
depends upon the type and quantity of prey species consumed. 
Laboratory measurements for this study show a wide variation of 
radiocesium concentrations of skeletal muscle of wolves within 
Alaska. Values ranged from 263 to 17,300 pCi '°’Cs/kg of wet 
muscle. These data relate to known degrees of reindeer/caribou 
predation by the wolves. A radiocesium kinetic model was con- 
structed from data obtained with wolves and other arctic carnivores 
and was used to estimate reindeer/caribou intake by wolves. Esti- 
mates ranged from 40 to 1650 g of reindeer/caribou muscle per day 
per wolf. Although the application has limitations, it could yield 
useful information for evaluating the food habits of wolves, especial- 
ly in areas of the state where it is important to know the extent of 
reindeer/caribou utilization by the wolf. 


24584 (CONF-771017—, pp 281-299) Adult behavioral deficit in 
rats exposed prenatally to 918-MHz microwaves. Johnson, R. B.; 
Mizumori, S.; Lovely, R.H. (Univ. of Washington, Seattle). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


This paper presents a portion of work in progress that ex- 
may biological hazards associated with prolonged exposure to low- 
evel electromagnetic radiation in the microwave spectrum. Eight 
pregnant female rats were exposed 20 hr/day during 19 days of 
estation to 5 mW/cm?%, 918-MHz continuous-wave microwave 
ields without apparent effect upon their health or subsequent deliv- 
eries. Additionally, no discernible physical or physiological deficits 
were observed in the offspring at birth nor throughout development. 
However, when tested as adults, these offspring demonstrated a 
significant behavioral deficit during acquisition of a conditioned 
avoidance response. Evidence suggests that disruption of the normal 
pituitary—adrenal-axis response to stress affected the performance of 
the rats in this task. These findings demonstrate the value of behav- 
ioral assessments as a supplement to more-standard morphological 
measures employed to assess teratogenic effects of energy-related 
pollutants. 


24585 (CONF-780777—1) Mammalian life histories: their evolu- 
tion and molecular-genetic mechanisms. Sacher, G.A. (Argonne Na- 
tional Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 37p. 
Dep. NTIS, PC A03/MF AO1. 

From Seminar in aging; Aspen, CO, USA (30 Jul 1978). 

Survival curves for various species of mammals are discussed 
and a table is presented to show recorded maximum life spans of 
about 30 species of mammals. The range of longevities is from one 
year for shrews and moles up to more than 80 years for the fin 
whale. The constitutional correlates of longevity are discussed with 
regard to body size, brain weight,metabolic rates, and body tempera- 
ture. It is concluded that longevity evolved as a positive trait, 
associated with the evolution of large body size and brain size. Life 
table data for man, the thorough-bred horse, beagle dogs, and the 
laboratory rodents, Mus musculus and Peromyscus leucopus are 
discussed. The data show a pattern of exponential increase of death 
rate with age. A laboratory model using Mus musculus and Pero- 
myscus leucopus for the study of the longevity-assurance mecha- 
nisms is described. (HLW) 


24586 (LBL—8322) Role of neurotransmitters and protein syn- 
thesis in short- and long-term memory. Bennett, E.L.; Rosenzweig, 
M.R.; Flood, J.F. (California Univ., Berkeley (USA); California 
Univ., Los Angeles (USA). School of Medicine). Oct 1978. Contract 
Dearne ang 12p. (CONF-780878—1). Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on numerical algroithms in chemistry, alge- 
bric methods; Berkeley, CA, USA (9 Aug 1978). 

Anisomycin is an effective inhibitor of cerebral protein syn- 
thesis in mice and is also an effective amnestic agent for both passive 
and active behavioral tasks. From use of anisomycin in combination 
with a variety of stimulant and depressant drugs, it was concluded 
that the level of arousal following acquisition plays an important role 
in determining the duration and the rate of the biosynthetic phase of 
memory formation. While we have interpreted the experiments with 
anisomycin as evidence for an essential role of protein in memory 
storage, others have suggested that side effects of inhibitors of 
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protein synthesis on catecholamine metabolism are the main cause of 
amnesia. Several experiments were therefore done to compare the 
effects of anisomycin and catecholamine inhibitors on memory. It 
was concluded that anisomycin’s principal amnestic mechanism does 
not involve inhibition of the catecholamine system. The results 
strengthen the conclusion that protein synthesis is an essential com- 
ponent for long-term memory trace formation. Also, it is suggested 
that proteins synthesized in the neuronal cell body are used, in 
conjunction with other molecules, to produce permanent and semi- 
permanent anatomical changes. 


24587 Fractional factorial analysis of growth and weaning suc- 
cess in Peromyscus maniculatus. Porter, W.P.; Busch, R.L. (Univ. of 
Wisconsin, Madison). Science; 202: No. 4370, 907-910(24 Nov 1978). 

Fractional factorial designs were used to explore simulta- 
neously the effects of eight variables on survival and growth of 
neonatal deer mice, Peromyscus maniculatus. Two of the variables 
had significant effects on weaning success. The magnitudes of their 
effects are illustrated. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 22055, 22072, 22074, 22075, 
22076, 22077, 22078, 22079, 22080, 22083, 22085, 22086, 22087, 
22088, 22089, 22096, 24586, 24621, 24623, 24631, 24660, 24681 


epoxide-metabolizing enzyme ovaries, 

of the rat. Mukhtar, H.; Philpot, R.M.; Lee, I.P.; Bend, J.R. (Nation- 

son ion Environmental Health Sciences, Research Triangle Park, 
From 17. Hanford biology symposium; Richland, WA, USA 

(17 Oct 1977). 


(CONF-771017—, pp 89-104) Developmental aspects of 
vities in adrenals, and testes 


The — development of microsomal epoxide hydrase 
and soluble fraction glutathione S-transferase activities, with styrene 
7,8-oxide and/or benzo(a)pyrene, 4,5-oxide as substrates, was investi- 
gated in the female rat adrenal and ovary and the male testis. 
Cytochrome P-450 content of microsomes and mitochondria 
pared from ovaries and adrenals was also measured during 

ment. In 1-day-old rats, adrenals had relatively high epoxide hydrase 
and glutathione S-transferase specific activities (nanomoles per 
minute per milligram of protein) and cytochrome P-450 content 
which increased slowly with age. Ovaries of 12-day-old rats had 
glutathione S-transferase and epoxide hydrase ific activities (2.8 
and 0.3, respectively) about 25 to 40% of adult values with 
pore Sap 4,5-oxide as substrate. Activities increased slowly 
and reached a maximum near puberty (40 days). Microsomal cytoch- 
rome P-450 content also showed an identical developmental pattern. 
The testes of 7-day-old rats had glutathione S-transferase activities 
about 50% of those in adults, but testicular epoxide hydrase activities 
developed more slowly (less than 21% adult specific activity at 21 
days of age). A time-dependent increase of ovarian microsomal 
cytochrome P-450 content and cytosolic glutathione S-transferase 
specific activity (with styrene 7,8-oxide and benzo(a)pyrene 4,5- 
oxide as substrates) was observed in pregnant rats. No concomitant 
increase occurred in adrenal or liver microsomal cytochrome P-450 
content or glutathione S-transferase activity, or in ovarian mitochon- 
drial P-450 content. Pregnancy had no effect on ovarian microsomal 
aryl hydrocarbon hydroxylase or epoxide hydrase activity. High 
glutathione S-transferase activities in certain steroidogenic tissues 
may be important in protecting against chemical toxicity to germ 
cells mediated by circulating electrophiles such as alkene or arene 
oxides. 


24589 (COO—3231-14) Effect of light on respiration and devel- 
opment of photosynthetic cells. Progress report, September 1, 1977— 
August 31, 1978. Gibbs, M. (Brandeis Univ., Waltham, MA (USA). 
Inst. for Photobiology of Cells and Organelles). 31 Aug 1977. 
Contract EY-76-S-02-3231. 28p. Dep. S, PC A03 AOl. 
The biophotolysis of water by photosynthetic cells resulti 

in the formation of hydrogen gas is of prime concern. That 

cells ey both photosystems to complete this process is estab- 
lished. That a reduced carbon source can be photoxidized to release 
hydrogen and carbon dioxide has been L grate On the other hand, 
whether water is split to hydrogen and oxygen by the intact cell 
adapted to a hydrogen metabolism is an open question. A reconsti- 
tuted preparation of higher plants can split water into its two 
components. A reconstituted algal pr tion will be evaluated 
with respect to a similar reaction. If hydrogen and oxy are 
produced in vitro, what then regulates the cell into contro this 
reaction during the onset of a hydrogen metabolism. The substrate 
for photorespiration is glycolic acid. The synthesis of this simple 
acid remain controversial. A new preparation of the spinach chloro- 
plast has been developed which allows many compounds hitherto 
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uncapable of sag | the organelle envelope to affect directly the 
carbon metabolism. We plan to use this preparation to evaluate the 
many proposed mechanisms of glycolate formation. Thus ribulose- 
1,5-diphosphate, hydroxypyruvate, hydroxypyruvate phosphate, ox- 
aloacetate, and fructose-6-phosphate will be incubated under varying 
conditions and glycolate yields will be monitored. Conditions such 
as pH, substrate concentration, and oxygen partial pressure will be 
varied to determine accordance with in vivo conditions. 


24590 (COO—3326-70) Photochemistry and enzymology of pho- 
tosynthesis. Progress report, April 1, 1978—August 31, 1978. Kok, B.; 
Fowler, C.F.; Golbeck, J.; Radmer, R.J.; Velthuys, B. (Martin 
Marietta Labs., Baltimore, MD (USA)). Aug 1978. Contract EY-76- 
C-02-3326. 13p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported in the following areas of research: light 
harvesting and electron transport in C, plants; mass spectrometer 
studies; measurements in flashing light; spectrophotometric studies; 
and, redox titration of the plastoquinone pool. (JGB) 


24591 (LA—7539-MS) Synopsis of research on RNA secondary 
structure. Waterman, M.S. (Los Alamos Scientific Lab., NM 
(USA)). Nov 1978. Contract W-7405-ENG-36. 8p. Dep. NTIS, PC 
A02/MF AOl. 

This work concerns secondary structure of single-stranded 
nucleic acids, specifically that of RNA. The topics include graph 
theory of such structures, enumeration of structures, algorithms and 
programs for finding the optimal structures, and the partition func- 
tion of structures. 


(UR—3490-1419) Low molecular weight Ca” -carrier 
from inner mitochondrial membrane. Shamoo, A.E.; Jeng, A.Y.; 
Tivol, W.F. (Rochester Univ., NY (USA)). 1978. Contract EY-76-C- 
02-3490. 7p. (CONF-780741—5). Dep. NTIS, PC A02/MF AOl1. 

From Frontiers of biological energetics( electrons to tissues; 
Philadelphia, PA, USA (19 Jul 1978). 

Our laboratory is involved in the identification, isolation and 
the purification of ion-bearing sites (ionophores) from ion transport 
systems. Ion-bearing sites can be a part of a pumping machine and 
thus when isolated may or may not have ionophorous properties 
when tested in artificial lipid bilayer membrane. However, ion- 
bearing sites associated with facilitated (carrier-mediated) ion trans- 
port are likely to have ionophorous properties in artificial lipid 
bilayer membranes. Ca** transport in the inner mitochondrial mem- 
brane lends itself to this latter possibility that the isolated carrier may 
possess ionophorous properties similar to the ideal model ionophores 
such as valinomyocin. Recently we have isolated a 3000 dalton 
molecular weight protein from calf heart inner mitochondrial mem- 
brane. The selectivity sequence of this protein determined by, the 
organic solvent extraction experiment is Ca**, Sr** > Mn** > 
Mg”. Ruthenium red and lanthanium inhibit the protein-mediated 
extraction of Ca® into the organic solvent. We have named this 
— calciphorin as an abbreviation for calcium ionophore protein. 

urther analysis of this protein has indicated that its N-terminal is 
blocked and the C-terminal is histidine. 


24593 Methane formation and methane oxidation by methano- 
genic bacteria. Zehnder, A.J.B.; Brock, T.D. (Univ. of Wisconsin, 
Madison). J. Bacteriol.; 137: No. 1, 420-432(Jan 1979). 

Methanogenic bacteria were found to form and oxidize meth- 
ane at the same time. As compared to the quantity of methane 
formed, the amount of methane simultaneously oxidized varied be- 
tween 0.3 and 0.001%, depending on the strain used. All the nine 
tested strains of methane producers (Methanobacterium ruminan- 
tium, Methanobacterium strain M.o.H., M. formicicum, M. ther- 
moautotrophicum, M. arbophilicum, Methanobacterium strain AZ, 
Methanosarcina barkeri, Methanospirillum hungatii, and the acetate 
organism) reoxidized methane to carbon dioxide. In addition, they 
assimilated a small part of the methane supplied into cell material. 
Methanol and acetate also occurred as oxidation products in M. 
barkeri cultures. Acetate was also formed by the acetate organism, a 
methane bacterium unable to use methanogenic substrates other than 
acetate. Methane was the precursor of the methyl group of the 
acetate synthesized in the course of methane oxidation. Methane 
formation and its oxidation were inhibited equally by 2-bromoethan- 
esulfonic acid. Short-term labeling experiments with M. thermoauto- 
trophicum and M. hungatii clearly suggest that the pathway of 
methane oxidation is not identical with a simple back reaction of the 
methane formation process. 


24594 Crystal and molecular structure of a-maltose. Taku- 
sagawa, F.; Jacobson, R.A. (Iowa State Univ., Ames). Acta Crystal- 
logr., Sect. B; 34: 213-218(1978). 

The crystal structure of a-maltose [4-O-(a-D-glucopyrano- 
syl)-a-D-glucopyranose] has been determined by single-crystal x-ray 
techniques. The unit cell is orthorhombic, space group P2;2;2:, with 
dimensions a = 12.667 (3), b = 13.830 (5) and c = 8.400 (2) A. The 
structure was solved using a direct method and refined by full-matrix 
least-squares procedures. Difference syntheses showed all H atoms 
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and also indicated a partial (18%) random substitution of a-maltose 
molecules by the 8 anomer. The final discrepancy factor, R, is 0.043 
for 1379 observed reflections. Bond lengths and angles are in good 
agreement with those of other disaccharides. The pyranosyl rings 
are slightly distorted from the Cl chair form and the O(1)—O(4) 
distance of 4.052 A is shorter than found previously. The primary 
alcohol groups have gauche—trans orientations. All the O atoms in 
both the a and B anomers, except the bridge O atoms, take part in a 
hydrogen-bonding network. 


24595 Platelet affinity for burro aorta collagen. Schneider, M.D. 
(Comparative Animal Research Lab., Oak Ridge, TN). Am. J. Vet. 
Res.; 38: No. 10, 1561-1570(Oct 1977). 

Despite ingenious concepts, there are no unequivocal clues as 
to what, when, and how some undefined biochemical factor(s) or 
constituent(s) that localizes in the arterial wall can precipitate a 
thromboatheromatous lesion or arterial disease. The present study 
focused on the extraction, partial purification, and characterization 
of a collagen-active platelet stimulator from the aortas of aged 
burros. The aggregator moiety in the aorta extracts invariably had a 
higher affinity for platelets in citrated platelet-rich plasma of human 
beings than for platelets of homologous burros. The platelet-aggre- 
gating factor(s) in the aorta extract was retained by incubation with 
a-chymotrypsin. Platelet-aggregating activity was rapidly abolished 
after incubation with collagenase, as determined by platelet-aggrego- 
metry tests. Evidence based on light microscope and polysaccharide 
histochemical reactions indicates a probability that the intracellular 
amorphous matrix (PAS-positive) and filamentous components 
(PTAH-positive) expelled from smooth muscle cells disrupted 
during ye age of the aorta may be a principal source of a 
precursor collagen species which is a potent inducer of platelet 
aggregation. 


24596 Lectin release by soybean seeds. Fountain, D.W.; Foard, 
D.E.; Replogle, W.D.; Yang, W.K. (Oak Ridge National Lab., TN). 
Science; 197: 1185-1187(16 Sep 1977). 

Lectin is released from soybean seeds during water uptake. 
Hemagglutination activity data show that the lectin is a preferential 
release product within the first 8 hours of hydration. A qualitative 
filter-paper assay for detection of lectin released by single seeds is 
used to show that the release phenomenon is independent of seed 
viability and insensitive to azide. 


24597 Kinetic study on the in vitro covalent binding of polycyclic 
hydrocarbons to nucleic acids using epidermal homogenates as the 
activating system. Slaga, T.J.; Buty, S.G.; Thompson, S.; Bracken, 
W.M.; Viaje, A. (Oak Ridge National Lab., TN). Cancer Res.; 37: 
3126-3131(Sep 1977). 

Several variables were studied in relation to the covalent 
binding of radioactive polycyclic aromatic hydrocarbon (PAH) 
tumor initiators to nucleic acids by epidermal aryl hydrocarbon 
hydroxylase in vitro. Initially, the binding of 3-methylcholanthrene 
(MC) to DNA was linear, although a leveling off was observed with 
increased concentrations of substrate, enzyme, DNA, and reduced 
nicotinamide adenine dinucleotide phosphate (NADPH). Covalent 
binding of MC and benzo(a)pyrene (BP) to DNA in vitro by an 
NADPH-dependent epidermal homogenate was linear for 90 min, 
after which it leveled off. A second addition of NADPH resulted in 
a linear increase in DNA binding lasting approximately 90 min more. 
At 12 hr after induction at various times with the corresponding 
unlabeled PAH, the specific activities of MC, BP, 7,12- 
dimethylbenz(a)anthracene, dibenz(a,h)anthracene, and 
dibenz(a,c)anthracene binding to DNA by epidermal homogenates in 
vitro all peaked. A correlation exists between the tumor-initiating 
ability of several PAH'’s and their ability to bind covalently to DNA 
in vitro with the use of mouse epidermal homogenates and NADPH 
as an electrophile-generating system [7,12- 
dimethylbenz(a)anthracene > MC > BP > dibenz(a,h) anthracene 
> dibenz(a,c)anthracene]. With the exception of DMBA, each of 
these PAH's possesses a strong need for NADPH. The specific 
activity of BP binding to various nucleic acids was: Polyguanylic 
acid > polyadenylic acid > yeast RNA > DNA. 


24598 Hormonal control of H* -excretion from oat cells. Cleland, 
R.E.; Lomax, T. (Univ. of Washington, Seattle). pp 161-171 of 
Regulation of cell membrane activities in plants. Marre, E.; Ciferri, 
O. (eds.). Amsterdam, Netherlands; Elsevier/North-Holland Biome- 
dical Press (1977). 

There are three ways in which hormone-induced H* -excre- 
tion might occur: by an electrogenic H* -pump coupled with passive 
K* -uptake (I), by an electroneutral K*/H* exchange (II), or by an 
electrogenic K*/H* exchange (III). In order to discriminate between 
these three we have measured the effect of IAA and FC on the 
membrane potential and K*-uptake of oat coleoptiles. Both com- 
pounds cause a hyperpolarization of the membrane potential starting 
at about the same time as the H* -excretion. FC causes a large, rapid 
stimulation of K*-uptake, while auxin increases K*-uptake only 
slightly after a long lag. We conclude that auxin acts via mechanism 
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I while FC acts by III. Attempts to demonstrate FC-activation of 
any of the coleoptile ATPases have been uniformly negative. FC 
also induces H* -excretion and K* -uptake by oat root sections after a 
lag of about 2 minutes. Again, FC may be acting via mechanism III. 
Oat leaf protoplasts excrete protons in response to FC even without 
the addition of any ions to the external medium, suggesting that 
cation uptake is not an absolute requirement for FC-induced H* - 
excretion. 


24599 Development of oxygen-evolving system as described in 
terms of thermoluminescence. Inoue, Y.; Shibata, K. (Inst. of Physical 
and Chemical Research, Wako, Saitama, Japan). pp 109-128 of 
Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 

From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 

The characteristics of thermoluminescence bands of an an 
— (wheat) and gymnosperm (spruce) leaves and green a 

enedesmus) cells measured in previous studies together with ba 

new data are reviewed. Attention was concentrated on the develop- 
ment of various luminescence bands during development of photo- 
synthetic apparatus. The five luminescence bands generally observed 
for mature fom and cells were characterized and some of them 
were correlated to the oxygen-evolving system. The multiquantum 
activation of the latent oxygen-evolving system in dark-grown or 
flashed leaves or dark-grown or Mn-deficient Scenedesmus cells was 
demonstrated in terms of thermoluminescence as well as by the 
measurements of delayed emission and photosynthetic activity. 


24600 Magnesium ion effects on chloroplast Photosystem II flu- 
orescence and photochemistry. Henkin, B.M.; Sauer, K. . (Univ. of 
California, Berkeley). Photochem. Photobiol.; 26: 277-286(1977). 

Although there have been several reports that divalent ca- 
tions, especially Mg”, can significantly affect chloroplast photopro- 
cesses, the molecular mechanism of cation interaction is not well 
understood. We have investigated the interaction of Mg* with 
Photosystem II photoprocesses by studying cation effects on chloro- 
plast fluorescence and the Hill reaction. Mg** stimulation of back- 
ground fluorescence (20 to 30%) saturates at about 0.5 mM Mg”, 
while Mg” stimulation of variable fluorescence (250%) saturates at 
about 2.5 mM Mg”. Addition of Mg** to chloroplasts treated with 
3-(3,4-dichloropheny])-1,1-dimethylurea or dithionite causes a dou- 
bling in the amount of total (background + variable) fluorescence. 
Studies on chloroplasts in the presence of  2,6- 
dichlorophenolindophenol indicate that Mg" doubles the relative 
yield of variable fluorescence under light-limiting conditions. Mg** 
causes large (70 to 120%) increases in the light-limited rate of the 
DCIP Hill reaction. We interpret these results in terms of a model 
involving two components of chloroplast emission. Our analysis 
indicates that Mg* increases the effective absorption cross section 
(size) of the pigment array associated with Photosystem II photo- 
chemistry. 


24601 Inhibition of DNA-enzyme binding by an RNA polymerase 
inhibitor from T4 phage-infected Escherichia coli. Stevens, A. (Oak 
Ridge National Lab., TN). Biochim. Biophys. Acta; 475: 193- 
196(1977). 

Two different methods have been used to study the effect of 
an RNA polymerase inhibitor on DNA-enzyme binding. They show 
that the inhibitor, isolated from T4 phage-infected Escherichia coli, 
prevents binding of RNA polymerase to T4 and T7 DNA. 


24602 Multiple monoamine oxidase activities in heterogeneous 
populations of mouse lung mitochondria. Gallagher, B.M. (Brookha- 
ven National Lab., Upton, NY). Biochem. Pharmacol.; 26: 935- 
938(1977). 

Both monoamine oxidase (MAO) A and B activities were 
almost exclusively found associated with mitochondrial fractions in 
mouse lung, and these activities could be partially separated on 
linear sucrose a The peak MAO B activity measured by the 
deamination of 8-phenylethylamine (PEA) was consistently found in 
a population of mitochondria sedimenting in a denser region of the 
gradient than peak MAO A activity for 5-hydroxytryptamine (5- 
HT). Clorgyline strongly inhibited deamination of 5-HT across the 
mitochondrial fractions, while deamination of PEA remained high. 
Pargyline blocked PEA deamination, while considerable activity 
remained for 5-HT. These results provide evidence for the possible 
existence of heterogeneous subpopulations of lung mitochondria 
differing in sedimentation behavior and containing monoamine oxi- 
dase with different substrate specificity and inhibitor sensitivity. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 22057, 22081, 22082, 22084 


24603 (CONF-781039—3) Interaction of (-+-)benzo(a)pyrene- 
7B,8a-diol-9a,10a-epoxide with fractionated eukaryotic DNA. Iyer, 


BIOMEDICAL SCIENCES, BASIC STUDIES 2547 


R.; Triplett, L.L.; Slaga, T.J.; Papaconstantinou, J. (Tennessee 
Univ., Oak Ridge (USA) School of Biomedical Sciences; Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 3lp. 
Dep. NTIS, PC A03/MF AOI. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

Chemically unreactive polycyclic aromatic hydrocarbons 
(PAH) exert their carcinogenic and mutagenic effects only after they 
are metabolized to chemically reactive species. These reactive meta- 
bolites can undergo covalent interactions with cellular RNA, DNA, 
and protein as well as with synthetic copolymers of nucleic acids and 
proteins. Studies of the binding of metabolites of benzo(a)pyrene to 
DNA have provided evidence that benzo(a)pyrene-7,8-diol-9,10- 
epoxide is responsible for most of the bound adducts, and that this 
interaction is primarily with the guanine residues (90%) and second- 
arily to adenine residues (2 to 5%). The significance of the interac- 
tion of benzo(a)pyrene-diol-epoxide with guanine, to the mechanism 
of chemical carcinogenesis, is not understood. In view of the appar- 
ent importance of this carcinogen-DNA interaction, we were inter- 
ested in determining several parameters of this reaction that might 
contribute to an understanding of the mechanism of chemical car- 
cinogenesis. Since the carcinogen is known to react with the ro 
residues in DNA, one of our major aims was to determine if 
are any hot spots in eukaryotic DNA where the diol-epoxide hots 
a preferential binding. It is well known that the eukaryotic genome is 
quite complex and consists of localized regions of (G+C)-rich and 
(A+T)-rich DNA sequences. These specific DNA sequences will 
enable detailed studies of the role of (G+C)-content as well as 
sequence specificity in the interaction of carcinogens with DNA. 
Our ability to carry out the present studies on the interaction of 
carcinogens with various fractions of mouse and calf DNA was 
facilitated by the recent development of techniques in our laboratory 
for the enrichment of (G+C)-rich and (A+T)-rich DNA sequences. 
A preliminary report is herewith presented on the interaction of 
benzo(a)pyrene-diol-epoxide with fractionated mouse and calf DNA. 


CYTOLOGY 


REFER ALSO TO CITATION(S) 22077, 22078, 24416, 24611, 
24614, 24687 


24604 (LA—7583-PR) Development of a cell-analysis and sort- 
ing system applicable to tumor cell characterization and kinetic stud- 
ies. Progress report, April 17—October 16, 1978. Salzman, G.C.; 
Martin, J.C.; Crissman, H.A.; Kissane, R.J.; Orlicky, D.J.; Horne, 
J.L.; Johnson, T.S. (Los Alamos Scientific Lab., NM (USA)). Dec 
1978. Contract W-7405-ENG-36. 26p. Dep. NTIS, PC A03/MF 
AOl. 

During this period, (1) new software was developed for 
analyzing multiparameter flow cytometry data; (2) prototype hard- 
ware for the new LACEL data acquisition was constructed; and (3) 
experiments were performed with a number of collaborators at 
LASL to address a fluorescence fading problem observed with the 
cell sorter at the National Cancer Institute/Division of Cancer 
Treatment (NCI/DCT). 


24605 3T3 variants lacking receptors for epidermal growth factor 
are susceptible to transformation by Kirsten sarcoma virus. Pruss, 
R.M. (UCLA School of Medicine, Los Angeles, CA); Herschman, 
H.R.; Klement, V. Nature (London); 274: No. 5668, 272-274(Jul 
1978). 

The data demonstrates that 3T3 variant cells with no func- 
tional EGF receptors are still subject to transformation by Kirsten 
sarcoma virus. Although other alternatives are possible, the most 
parsimonious interpretation of the data suggests that stimulation of 
mitogenesis by the action of a sarcoma gene product on EGF 
receptors is not the basis for uncontrolled growth as a consequence 
of transformation by murine sarcoma viruses. 


24606 Spatial distribution of surface immunoglobulin on B lym- 
phocytes. Perelson, A.S. (Los Alamos Scientific Lab., NM). Exp. 
Cell Res.; 112: 309-321(1978). 

Maps of the spatial distribution of surface immunoglobulin on 
B lymphocytes obtained by freeze-etch electron microscopy were 
analyzed mathematically. The pictures were automatically scanned 
by a digital microdensitometer and the number and coordinates of 
the immunoglobulin molecules determined. A statistical measure, the 
radial distribution function, g(r), commonly used to study the struc- 
ture of liquids, was computed for each map. The radial distribution 
function of surface immunoglobulin was found to closely resemble 
g(r) for fluids, indicating the presence of short-range (but not long- 
range) order. It was determined that a given surface immunoglobulin 
molecule has a high probability of being surrounded by other 
immunoglobulins at distances approximately one-half the mean inter- 
particle spacing. From this one can conclude that the distribution of 
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surface immunoglobulin is non-random and is characterized by local 
clustering. The mean number of first nearest neighbors surrounding 
each surface immunoglobulin, computed from g(r), was found to be 
near two. This value is consistent with a degree of linear order in the 
topographic distribution of immunoglobulin. The radial distribution 
function provides a method of quantitating the amount of clustering 
in a spatial distribution. This function may prove useful in accessing 
the amount of receptor cross-linking n to trigger cellular 
responses, and in elucidating mechanisms for aggregation and move- 
ment of membrane macromolecules. 


24607 Chlorophyll function in the photosynthetic reaction center. 
Katz, J.J.; Norris, J.R.; Shipman, L.L.; Thurnauer, M.C.; Wasie- 
lewski, M.R. (Argonne National Lab., IL). Annu. Rev. Biophys. 
Bioeng.; 7: 393-434(1978). 

The concern in this review is exclusively with the photoreac- 
tion centers associated with PS I activity in green plants and with 
the reaction centers of purple (nonsulfur) photosynthetic bacteria. 
For the most part the discussion is cas on physical chemical 
studies carried out over the past 15 years on chlorophyll in defined 
in vitro systems, which have provided new insights on the molecular 
level into some fundamental properties of chlorophyll that are 
important and perhaps decisive to the understanding of the structure 
and function of photoreaction-center chlorophylls. 


24608 Characterization of plasminogen activator in human cervi- 
cal cells. Bigbee, W.L.; Jensen, R.H. (Univ. of California, Liver- 
more). Biochim. Biophys. Acta; 540: 285-294(1978). 

Plasminogen activator activity was detected in human gyne- 
cologic specimens using a synthetic fluorogenic peptide substrate 
assay and confirmed by an **I-labeled fibrin plate assay. Epithelial 
cells in these samples contain enzymatic activity that biochemically 
resembles both the well-characterized plasminogen activator, urokin- 
ase, and the less-specific plasminogen activator, trypsin. Inhibition of 
the cervical cell activity by diisopropylfluorophosphate and p-nitro- 
phenyl-p’-guanidinobenzoate demonstrates that, like urokinase and 
trypsin, this ——- activator is also a serine protease. Polya- 
crylamide gel electrophoresis of plasminogen that had been incubat- 
ed with cervical cells indicated the same mechanism of plasminogen 
activation as exhibited by urokinase. An attempt was made to 
correlate plasminogen activator activity of each sample with cyto- 
morphologic diagnosis. Three of the four dysplastic samples ana- 
lyzed —_ higher plasminogen activator activity than did the 

samples. 


24609 Histone phosphorylation and chromatin structure during 
mitosis in Chinese hamster cells. Gurley, L.R.; D’Anna, J.A.; 
Barham, S.S.; Deaven, L.L.; Tobey, R.A. (Los Alamos Scientific 
Lab., NM). Eur. J. Biochem.; 84: 1-15(1978). 

Histone phosphorylation and chromatin structure were exam- 
ined in synchronized CHO Chinese hamster cells during progression 
through mitosis. Cell population distribution in various phases of 
mitosis was determined by electron microscopy. Entry into mitosis 
was seen to occur in two stages: (1) the gathering of chromatin into 
aggregates of dense chromatin clumps during preprophase, followed 
by (2) the condensation of these a regates into chromosome struc- 
tures during prophase. Exit from mitosis was observed essentially as 
the reverse process, chromosomes first being disorganized into dense 
chromatin clumps during telophase, followed by dispersion of these 
aggregates in early G,. Correlating these structural changes with 
histone phosphorylation revealed that interphase-type histone H1 
phosphorylation (H1:) involving 1 to 3 phosphates per molecule 
existed in interphase and during the chromatin aggregation stages of 
mitosis (preprophase and telophase). Also, no histone H3 phosphory- 
lation occurred during these periods of the cell cycle. These experi- 
ments demonstrated that H1/sub M/ superphosphorylation and H3 
phosphorylation are strictly mitotic events which occur only when 
chromosomes are fully condensed. The absence of Colcemid in some 
of these experiments eliminates the peg | that H1/sub M/ and 
H3 phosphorylations are artifacts of the Colcemid treatment. It is 
proposed that histones Hl and H3 may impose a restriction on 
chromatin structure which prevents chromosome condensation 
during interphase and that the H1/sub M/ and H3 phosphorylations 
remove this restriction during mitosis. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 22081, 24608, 24620 


GENETICS 


REFER ALSO TO CITATION(S) 22089, 24553, 24637, 24682, 24687 


24610 (COO—2472-04) Study of mathematical models of muta- 


tion and selection in multi-locus systems. Four year report, 
December 1, 1974—November 30, 1978. Lewontin, R.C. (Harvard 
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Univ., Cambridge, MA (USA). Museum of Comparative Zoology). 
1978. Contract EY-76-S-02-2472. 30p. Dep. IS, PC A03/MF 
AOl. 

Progress is reported on the following research projects: spar- 
tial variation in environments; temporal variation in environments; 
patterns of phenotypic variation; game-theoretical formulations in 
population genetics; dynamics of gene frequency dependent fitness 
systems; multiple allelic equilibria; time dependent behavior of gene 
frequencies in stochastic models; the effect of selfing on linkage and 
selection; and multiple outcomes of selective regimes. (HLW) 


24611 (COO—4328-1) Genetic recombination in mammalian 
cells in culture. Progress report, May 1977—April 1978. Morse, M.L. 
(Colorado Univ., Denver (USA). Medical Center). 1978. Contract 
EE-77-S-02-4328. 2p. Dep. NTIS, PC A02/MF AO1. 

Two approaches were made to studies on genetic recombina- 
tion in Chinese hamster cells: cytogenetics and the synthesis of a 
hybrid cell line containing two noncomplementing nutritional mu- 
tants, presumably in the same cistron, that can be used to detect 
crossing over to produce nutritional independence. The cytogenetic 
approach was used to characterize existing mutants and to study new 
mutants. It is also being used to characterize the parents of the 
hybrids and the hybrids themselves with a view that prototrophic 
recombinants selected biochemically will also show recombination 
cytologically. (HLW) 


24612 (UCRL—52491) Sperm from the fruit fly, Drosophila 
, cannot be by conventional methods. Lake, S.; 
Ledezma, M.G.; Gledhill, B.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Jun 1978. Contract W-7405-ENG-48. 
8p. Dep. NTIS, PC A02/MF AO1. 
Several physical and chemical methods were used in attempts 
to disperse sperm from the fruit fly, Drosophila melanogaster into a 
single-cell suspension. We are developing flow cytometric tech- 
niques to determine DNA variability in mammalian sperm from 
animals exposed to physical and chemical mutagens, carcinogens, 
and teratogens. Because many genetic variants of fruit flies are 
available, the sperm from these variants could be a critical test object 
for our method of measuring relative DNA content in sperm. 
Dispersal procedures included coating the cells with bovine serum 
albumin (BSA) and sodium dodecyl] sulfate (SDS) to reduce sticki- 
ness, sonicating sperm suspensions, applying dithiothreitol (DTT) 
and SDS or cetyl trimethyl ammonium bromide (CTAB) to dissolve 
the tails, and digesting with tryspin. All these methods were ineffec- 
tive. When sperm were placed in a crude extract of spermatheca and 
seminal receptacles from the female, the cells became less sticky. 
Although many of the sperm masses were loosened, the yield of free 
sperm was low. 


24613 Differential transcription of nonrepeated DNAs in Neuro- 
spora crassa mutants. Dutta, S.K.; Chaudhuri, R.K. (Howard Univ., 
Washington, DC). Mol. Gen. Genet.; 1-6(1978). 

Transcriptional properties of an “albino” mutant, a “slime” 
mutant and a wild type strain of Neurospora crassa have been 
compared by quantitative estimates of DNA:RNA hybridization. 
The RNAs isolated from these strains were incubated with **P- 
DNA of the wild type strain. The DNA:RNA hybrids were isolated 
by chromatography on hydroxyapatite. 29 to 34% of the wild ty 
32P.DNA hybridized with RNA from all of the strains used. The 
DNA sequences which gave a primary reaction with wild type RNA 
(tr-DNA) were recovered and again reacted with different RNAs. 
The tr-DNA sequences reacted to the extent of 92% with the wild 
type RNA, but only 78% with slime mutant RNA and 85% with the 
RNA isolated from the albino mutant. The use of tr-DNA sequences 
thus isolated, proved to have increased the specificity of the hybrid- 
ization reactions, thus these were useful indicators for identification 
of transcriptional differences among wild type and mutant strains of 
N. crassa. 


24614 Heterochromatin and histone phosphorylation. Gurley, 
L.R.; Walters, R.A.; Barham, S.S.; Deaven, L.L. (Los Alamos 
Scientific Lab., NM). Exp. Cell Res.; 111: 373-383(1978). 

Histone ae ie mca and nuclear structure have been 
compared in cultured cell lines of two related species of deer mice, 
Peromyscus crinitus and Peromyscus eremicus, which differ greatly 
in their heterochromatin contents but which contain essentially the 
same euchromatin content. Flow microfluorometry measurements 
indicated that P. eremicus contained 36% more DNA than did P. 
crinitus, and C-band chromosome staining indicated that the extra 
DNA of P. eremicus existed as constitutive heterochromatin. Two 
striking differences in interphase nuclear structure were observed by 
electron microscopy. Peromyscus crinitus nuclei contained small 
clumps of heterochromatin and a loose, amorphous nucleolus, while 
P. eremicus nuclei contained large, dense clumps of heterochromatin 
and a densely structured, well defined, nucleolonema form of nu- 
cleolus. Incorporation of **PO, into histones indicated that the 
steady-state ag pe eee of H1 was identical in P. crinitus and P. 
eremicus cells. In contrast, the phosphorylation rate of H2a was 58% 
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greater in the highly heterochromatic chromatin of P. eremicus cells 
than in the lesser heterochromatic chromatin of P. crinitus cells, 
suggesting an involvement of H2a phosphorylation in heterochroma- 
tin structure. It is suggested that the three histone phosphorylations 
related to cell growth (H1, H2a, and H3) may beassociated with 
different levels of chromatin organization: H1 interphase phosphory- 
lation with some submicroscopic (molecular) level of organization. 
H2a phosphorylation with a higher level of chromatin organization 
found in heterochromatin, and H3 and H1 superphosphorylation 
with the highest level of chromatin organization observed in con- 
densed chromosomes. 


24615 Conditional lethal mutants of bacteriophage T4 unable to 
grow on a streptomycin resistant mutant of Escherichia coli. Childs, 
J.D. (Atomic Energy of Canada Ltd., Chalk River, Ont.). Mutat. 
Res.; 44: 165-176(1977). 

Sixteen conditional lethal mutants of bacteriophage T4D have 
been isolated which grow on Escherichia coli CR63 (a su* strepto- 
mycin-sensitive K12 strain) but are restricted by CR/s (a streptomy- 
cin-resistant derivative of CR63). These mutants have been given the 
prefix str. Four of these mutants are amber and 12 appear to be 
missense. Eleven of the 12 missense mutants appear to be “pseudo- 
amber” (i.e., they are restricted by a su E. coli B strain but not by a 
su” K12 strain); the other missense mutant was not restricted by 
either B or K12. The str mutations mapped in 12 different genes. 
Most were clustered in a region of early genes (gene 56 to gene 47). 
Fifty-eight amber and 10 “pseudo-amber”’ mutants isolated previous- 
ly for their inability to grow on E. coli B were tested for restriction 
by CR/s. All the amber mutants grew normally on CR/s, whereas 
all 10 “pseudo-amber” mutants were restricted by CR/s. This implies 
that the phenotype of the "pseudo-amber” mutants is the result of a 
ribosomal difference between the permissive host CR63 and the 
restrictive hosts B and CR/s. These str mutants should prove to be 
useful alternatives to amber mutants for genetic and biochemical 
studies of bacteriophage T4 and for studies of the E. coli ribosome. 
It should be possible to isolate similar mutants in other bacterio- 
phages provided that streptomycin resistant hosts are available. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 22084, 24613, 24614 


METABOLISM 
REFER ALSO TO CITATION(S) 21254, 24526, 24553 


24616 (CONF-771017—, pp 300-316) Influence of microwave 
exposure on functional maturation of the rat. Michaelson, S.M.; 
Guillet, R.; Heggeness, F.W. (University of Rochester, NY). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Two experiments were performed to investigate whether 
exposure of the developing rat to microwaves can influence func- 
tional maturation. In one experiment female Long—Evans rats were 
exposed for 1 hr to 2450-MHz continuous-wave (CW) microwaves 
at a power density of 10 mW/cm?at 9 and 16 days of gestation or of 
40 mW/cm? on the 9th, 13th, 16th, or 20th days of gestation. The 
dams were permitted to give birth, and the offspring were studied 
for functional development through the 21-day nursing period. In 
the other experiment, neonatal rats were exposed for 5 min each day 
from day | to day 6 of life to 2450-MHz CW microwaves at 40 mW/ 
cm? On postnatal day 7, the rats were either sacrificed, exposed to 
2450-MHz CW microwaves for a seventh time, or injected with 
adrenocorticotrophic hormone (ACTH). The pups were sacrificed 
20 min after the final exposure or injection. Among animals exposed 
in utero, metabolic response to cold exposure was greater among 
offspring of exposed rats at the age of 0 to 2 days than among the 
sham-exposed animals. The offspring from rats exposed to 40 mW/ 
cm? showed a significantly higher corticosterone level than sham- 
exposed controls during the first 24 hr of life. The thyroxine level 
tended to be decreased among 1-week-old rats from dams exposed to 
10 mW/cm? but increased during the second week of life. Among 
pups from dams exposed to 40 mW/cm%, there was a statistically 
significant increase in thyroxine level at 14 to 16 days of age. Brain 
weight in offspring from dams exposed to 40 mW/cm? at 13 or 20 
days of gestation was not different from that in sham-exposed 
counterparts. Adrenal weight in pups from exposed dams did not 
differ from offspring of control dams. 


24617 (CONF-771017—, pp 317-329) Responses of domestic 
chicks to 60-Hz electrostatic fields. Graves, H.B. (Pennsylvania State 
Univ., University Park); Carter, J.H.; Jenkins, T.; Kellmel, D.; 
Poznaniak, D. 1978. 
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From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Short periods (up to 30 min) of exposure to 60-Hz electric 
fields at various intensities (40 to 80 kV/m) had no effect (P > 0.05) 
on livability, growth, and development of male or female chicks, 
although other forms of stimulation, e.g., isolation from conspecifics, 
did result in enhanced growth. Relatively long-term exposure ( 
proximately 3 weeks) to high-intensity electric fields (40 to 80 kV/ 
m) resulted in transitory enhancement (P = 0.05) in early growth of 
male chicks; a similar but somewhat smaller response was seen in 
female chicks. Electroencephalograms (EEGs) and heart rate were 
not affected by short-term or long-term exposure up to 80 kV/m. 
However, it was not possible to record EEG or ECG (el 
gram) data during exposure; rather, measurements were taken after 
removal of chicks from the field. Hence transient effects of exposure 
might not have been detected in these studies. In other studies we 
have shown that acute exposure to 60-Hz electric fields affects 
circulating corticosterone levels of mice and detection by pigeons. 


24618 Clearance kinetics of inhaled particles. Morrow, P.E. 
(Univ. of Rochester, NY). pp 491-543 of Lung biology in health and 
disease. Vol. 5, Part II. Respiratory defense mechanisms. Brain, J.D.; 
Proctor, D.F.; Reid, L.M. (eds.). New York, NY; Marcel Dekker, 
Inc. (1977). 

The following topics are reviewed: rationale for kinetic de- 
scriptions; respiratory clearance mechanisms; kinetic descriptions of 
particulate clearance according to respiratory region; mec 
relationships; clearance descriptions of tracheobronchial airways; 
clearance descriptions of alveolated structures; studies with hetero- 
disperse aerosols; and lymph mode clearance. (HLW) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 22082 


MEDICINE 
REFER ALSO TO CITATION(S) 24604, 24627, 24669, 24882 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 


24619 (COO—2541-1) Applications of CdTe to nuclear medicine. 
Annual report, February 1, 1977—January 31, 1978. Entine, G. 
(Radiation Monitoring Devices, Inc., Watertown, MA (USA)). 1978. 
Contract EY-76-C-02-2541. 8p. Dep. NTIS, PC A02/MF AOl. 

Portions of document are illegible. 

The development of CdTe has now progressed to the point 
where a wide variety of prototype medical applications are being 
explored. It appears that as the more dramatic applications such as 
the camera became widely known, expanded interest will be devel- 
oped for the more mundane but medically still useful areas of 
medicine such as probes and small arrays. The basic limitation to the 
increased use of CdTe in medicine remains an economic one as all 
applications must bear a heavy cost of fundatmental CdTe crystal 
and device research. A second problem is the fact that the existence 
of CdTe detectors is not known to most medical researches. This 
latter problem is being successfully addressed by this contract. 


24620 (LBL—8100) Effect of elevated temperatures on cell cycle 
kinetics of rat gliosarcoma cells. Ross-Riveros, P. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jul 1978. Contract W- 
7405-ENG-48. 105p. Dep. NTIS, PC A06/MF AO1. 
Thesis. 
9L rat gliosarcoma cells were examined in vitro for survival 
response to hyperthermic temperatures ranging from 39.0° to 45.0°C 
for graded exposure times. At 43.0°C, the split exposure response 
was also studied. Changes in cell cycle kinetics resulting from 
hyperthermia were compared for isosurvival levels achieved by 
appropriate exposure time to either 42.5°C or 43.0°C. After heat 
treatment, cells were held at 37.0°C for varying recovery periods. 
Cells were then either prepared for flow cae iets (FMF), 
or exposed to tritiated thymidine (*HTdR) for autoradiography. The 
survival studies indicated that the rate of change in cell killing for 
each increasing degree centigrade was greater for temperatures 
below 43.0°C than for temperatures above 43.0°C. The shoulder 
width of the survival curves was maximal at 42.5°C. The shoulder 
width represents an important parameter since it describes a thresh- 
old time after which significant cell killing occurs. Thus both 
43.0°C, the temperature at which mortality Linetice changed, and 
42.5°C, the temperature at which the shoulder width was maximum, 
represent critical temperatures for the 9L cells. When 9L cells were 
= an initial conditioning exposure to 43.0°C, then returned to 
37°C for 3 hrs, followed by graded exposure intervals at 43.0° the 
resulting survival curve indicated that cells required longer times for 
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equal cell killing than for the single exposure condition, suggesting 
that the cells possess a capability to adapt to the higher temperature. 


EXTERNAL RADIATION IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 24617 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 21925, 22070, 22071, 22072, 
22074, 22075, 22076, 22078, 22079, 22087, 22088, 22089, 22091, 
22092, 22093, 22096, 22097, 24589, 24599, 24607, 24635 


24621 (CONF-7806107—3) Hypercellulolytic mutants and their 
role in saccharification. Montenecourt, B.S.; Eveleigh, 
(Rutgers--the State Univ., New Brunswick, NJ (USA). 


of 
Biochemistry and Microbiology). 1978. Contract EG-78- $-024591. 


14p. Dep. NTIS, PC A02/MF AO1. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The overall objective of this project is to reduce the manufac- 
turing cost of cellulase production. Three goals were set and each 
has been partially achieved. Firstly, the yields of cellulase from T. 
reesei have been increased substantially. This has been achieved 
through the design of selective screening methodologies which have 
allowed the selection of hyperproducing cellulase mutants. The 
geneology of the Trichoderma mutants isolated to date utilizing 
these screening methods is summarized. The yields of cellulase from 
mutants Rut-NG-14 and Rut-C30 grown in the fermentor are fifteen 
fold greater than that obtained from the wild strain QM 6a in flask 
culture. Secondly, several catabolite repression resistant strains (e.g. 
Rut-C30) have been selected allowing the use of inexpensive culture 
medium com — such as corn steep liquor, without reduction in 
cellulase yield. A substantial savings in operational cost can be 
achieved by the use of such strains. Thirdly, thermotolerant strains 
were considered economically attractive since they reduce the cost 
of fermentor equipment and operation. Such strains (Rut-C30T) have 
been isolated from T. reesei that grow well at 37°C but to date none 
show the hypercellulase yields of their parent strains. 


24622 Petroleum-oxidizing microflora of the Arctic Seas of the 
USSR. Gusev, M.V.; Kuronelli, T.V.; Sentsova, O.Yu.; Stoeva, S. 
(Moscow State Univ., USSR). Microbiology (USSR) (Engl. Transl.); 
47: No. 4, 23-24(1978). 

Translated from Mikrobiologiya; 47: No. 4, 762-764(1978). 

Petroleum oxidizing microorganisms of the Arctic were iden- 
tified and their properties studied. The organisms were collected 
along the northern sea route. The pure cultures were tested by 
incubation on diesel-fuel-containing or hydrocarbon-containing 
media. The active organisms were Mycobacterium mucosum (non- 
colored), Mycobacterium phlei and Mycobacterium brevicale (red- 
orange). These were found in samples taken in widely-separated 
areas, viz., the Kara Sea and the Laptev Sea. Examination of the 
vertical distribution of the organisms revealed that the M. mucosum 
is predominantly in the surface layers; the colored microorganisms 
are encountered basically at lower depths, to 200 m. The colored 
strains were fewer in number. A graph depicts the vertical distribu- 
tion and numbers of the microorganisms. 


24623 (ANL-Trans—1144) DNA base content and classification 
of vibrios. Sebald, M.; Veron, M. Translated from Ann. Inst. Pasteur, 
Paris; 105: 897-910(1963). 14p. Dep. NTIS, PC A02/MF AO1. 

The taxonomy of the genus Vibrio is discussed and methods 
are described for determining the base content. A table is presented 
to show origin, designation, and base content of DNA of 40 strains 
of Vibrio and related organisms. Another table shows a classification 
of the strains into seven groups according to the guanine/cytosine 
content. (HLW) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 22057, 22082 


PATHOLOGY 


REFER ALSO TO CITATION(S) 24627, 24660 


Carcinogenicity of rae gn derivatives of N-nitroso- 


diethylamine and related com Dawley rats. Li- 
jinsky, W.; Taylor, H.W. (Oak Ridge t National Lab., TN). J. Natl. 
Cancer Inst; 62: No. 2, 407-410(Feb 1979). 

Five nitrosamines, which can be considered alkyl derivatives 
of N-nitrosodiethylamine, were tested for carcinogenicity by admin- 


ERA VOL. 4, NO. 9 


istration to Sprague—Dawley rats in drinking water at approximate- 
ly equimolar concentrations. N-Nitrosodi-n-propylamine was a 
potent carcinogen but less so than N-nitrosodiethylamine and gave 
the same spectrum of tumors. N-Nitrosodiisopropylamine was very 
much weaker than N-nitrosodiethylamine and induced only tumors 
of the nasal turbinates in significant incidence. At the doses given, 
neither N-nitrosodiisobutylamine nor N-nitrosodi-sec-butylamine 
was significantly carcinogenic. In contrast, the cyclic nitrosamine N- 
nitrosohexamethyleneimine was equally potent with N-nitrosodieth- 
ylamine and gave the same spectrum of tumors in liver, esophagus, 
and nasal turbinates. The results support the concept that oxidation 
at the alpha carbon atom of nitrosamines is a significant step in 
carcinogenesis. 


24625 Tumor development in organ transplants obtained from 
carcinogen-exposed rats. Yarita, T.; Nettesheim, P. (Oak Ridge Na- 
tional Lab., TN). J. Natl. Cancer Inst.; 62: No. 2, 417-424(Feb 1979). 

F344 rats were exposed intragastrically to two different dose 
levels of N-nitrosoheptamethyleneimine (NHMI) resulting in a cu- 
mulative dose of either 225 or 450 mg/kg body weight. Tumor 
development was followed either in situ in the NHMI-exposed 
animals or in tracheas and esophagi from NHMI-exposed donors 
after these organs were grafted to isogeneic recipients. Tumor re- 
sponses in situ and in organ grafts were compared. The results 
showed that the process of carcinogenesis is not disrupted by the 
transplantation procedure. The carcinogen dose—response relation- 
ship observed in situ was also seen in the transplanted organs. At the 
high carcinogen dose, the tumor incidence was 100% in in situ and 
transplanted esophagi and 20% in tracheas in situ compared to 25% 
in tracheal transplants. At the low dose, the tumor incidence was 
36% in the esophagi in situ compared to 100% in transplanted 
esophagi, which suggests a greater sensitivity of the transplant 
system to detect the carcinogenicity of NHMI. The proportion of 
carcinomas to papillomas was markedly higher in transplanted eso- 
phagi. The tracheal tumor response at both NHMI dose levels 
showed the same trend but was too low to allow any firm conclu- 
sions. 


24626 L-ascorbate 2-sulfate and mobilization of cholesterol from 
plaque deposited in rabbit aortas. Finamore, F.J.; Feldman, R.P.; 
Serrano, L.J.; Cosgrove, G.E. (Oak Ridge National Lab., TN). Jnt. 
J. Vitam. Nutr. Res.; 47: No. 1, 62-67(5 Jan 1977). 

Rabbits were randomly assigned to two groups. Age and 
body weight distribution were equal in both groups. All animals 
were placed on a high cholesterol diet for 9 wk, then returned to a 
normal diet for 1 wk. At the end of this dietary regimen, one group 
of animals received subcutaneous injections of physiological saline 3 
times/day, 5 days/wk for 10 wk, and the other group received L- 
ascorbate 2-sulfate (0.37 mmole) according to the same time-table. 
On alternate weeks, the serum levels of total and free cholesterol 
were determined. After 10 wk of treatment the animals were killed; 
the plaques were excised from the aortas and examined for total mass 
and cholesterol content. We observed that, under these dietary 
conditions, L-ascorbate 2-sulfate does not mobilize cholesterol or its 
esters from preformed aortic plaque. However, we did observe that 
animals showing high cholesterol levels in their sera died premature- 
ly when injected with L-ascorbate 2-sulfate. Gross and histopatholo- 
gical investigations of organs and tissues did not reveal any signifi- 
cant differences among the animals that died prematurely and those 
that survived to the termination of the experiment. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 22080, 22083, 22085, 22086, 
22087, 22088, 24589, 24599, 24625, 24629 


24627 (COO—3085-64) Regulations of enzymes in animals: ef- 
fects of developmental processes, cancer, and radiation. Final report. 
Knox, W.E. (New England Deaconess Hospital, Boston, MA 
(USA). Cancer Research Inst.). Sep 1978. Contract EY-76-S-02- 
3085. 8p. Dep. NTIS, PC A02/MF AO1. 

Low grade tumors of various origins are chemically very 
different. High grade tumors, whatever their origin, are chemically 
very similar to one another and to embryonic tissues. Analyses of 
human tumor tissues and sera from cancer patients were conducted 
for two new groups of enzymes expected to be informative about the 
physiological state of the tissue. The enzymes measured in tumors 
and sera were chosen because they were characteristic of fetal 
tissues and high grade neoplasms in rats, and could, therefore, be 
expected to exist in human cancers (and fetuses) and to predominate 
more in those of higher grade malignancies. Results indicated that 
the classification of enzymes (or isozymes) as fetal or adult types in 
the rat could be extended to man. Human cancers do contain most of 
the enzymes expected, and lack others, as expected. Analyses of the 
same enzymes in sera gave less clear results. It was recognized at the 
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outset that no simple proportionality existed between tissue and 
serum levels. The tendency existed in cancer patients to have in 
serum elevated amounts of those enzymes characteristic of undiffer- 
entiated tissues. The abnormalities in a specific patient are condition- 
ed by his physiological state, by the grade of his tumor, and by the 
mass of tumor present. The tumor mass had a very significant effect, 
so that monitoring this tumor burden by chemical means should be 
quite possible. The latest work focused on particular enzymes that 
have not previously been measured in cancer patients. These studies 
concentrated on pyrroline-5-carboxylate (P-5-C) reductase and its 
inhibition and on lysosomal glucosidases and phosphatases. Both 
groups are relatively high in fetal and neoplastic tissues. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 22084 


PUBLIC HEALTH 
REFER ALSO TO CITATION(S) 24491, 24717 


24628 (SAND—78-2196C) Development of pathogen risk assess- 
ment models for the evaluation of sludge management alternatives. 
Yeager, J.G.; Sheridan, R.E.; Ward, R.L. (BDM Corp., Albuquer- 
que, NM (USA); Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 13p. Dep. NTIS, PC A02/MF AO1. 

A need exists to understand the risks to human health posed 
by the various methods of disposal and utilization of wastewater 
sludge. Our purpose is to clarify why this need exists and suggest an 
approach that could be used to help make rational decisions concern- 
ing sludge management. Limitations placed on the disposal of sludge 
make the utilization of sludge as a resource appear not only desir- 
able, but also necessary. There are several types of pathogens found 
in sludge. These include some bacteria, viruses, parasites, and fungi. 
This modeling study will primarily involve methods of sludge utili- 
zation. The initial emphasis will be to determine the risk due to 
pathogens that result from sludge applied to land as a fertilizer or 
soil conditioner and from sludge fed to animals. It is recognized that 
there are many methods of sludge treatment that reduce pathogens, 
many ways to utilize sludge, and many routes of pathogens from 
sludge to man. However, for any particular application, the number 
of cost-effective treatments that can be used to reduce the pathogen 
load of sludge and the number of pathways of these pathogens to 
man is limited. The ultimate goal of this type of study will be to 
determine the amount of treatment needed to reduce the pathogens 
at any given point in the environment to a level where the risk to 
human health is greatly reduced or eliminated. Some of the desired 
attributes of a predictive model that accurately depicts pathogen 
survival and movement in the environment are listed. A summary of 
the benefits to be realized from a modeling approach to the determi- 
nation of pathogen risk resulting from sewage sludge utilization is 
given. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 21995, 22055, 22083, 22090, 
22091, 22092, 22094, 22097, 22217, 22244, 22245, 22265, 22291, 
23450, 23510, 24492, 24624, 24625, 24641, 24642, 24644, 24645, 
24646, 24716 


24629 Influence of phosphorus on zinc, iron, manganese, and 
copper uptake by plants. Wallace, A.; Mueller, R.T.; Alexander, G.V. 
(Univ. of California, Los Angeles). Soil Sci.; 126: No. 6, 336-341(Dec 
1978). 

Five cultivars of soybeans (Glycine max. L.) and a bush bean 
(Phaseolus vulgaris L. cv Improved Tendergreen) were grown in 
nutrient solutions with different P levels, solution pH, and, in the 
case of bush bean, at different Fe levels. The objective of the 
experiments was to obtain more definitive answers to problems of P- 
induced Zn and Fe deficiencies. Differential solution pH, obtained 
by adding solid phase CaCO; to the nutrient solution (about pH 7) 
vs. a regular solution (about pH 4 to 5), indicated that pH was very 
important in the effects obtained. At high pH, increasing solution P 
decreased the leaf, stem, and root concentrations of Zn, Mn, and Cu 
in soybeans. Iron was decreased in roots, but not in leaves and stems. 
In contrast, at low pH, increasing the P resulted in more Zn, Mn, 
and Cu but less Fe in leaves, stems, and roots. Results with bush 
beans were only slightly different from those with soybeans, and the 
Zn—P effects were modified slightly be Fe levels. High P decreased 
Fe transport to leaves in bush beans at low and high pH, but only at 
the high Fe level. 
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24630 Some aspects of the growth and yield of Gracilaria tikva- 
hiae in culture. Lapointe, B.E.; Ryther, J.H. (Woods Hole Oceano- 
graphic Institution, MA). Aquaculture; 15: No. 3, 185-193(Nov 1978). 
A series of outdoor, continuous-flow seawater cultures (50 1; 
0.23 m?) were used to investigate the effects of culture density 
m > nutrient loading (total nitrogen input/day) with both NH4,* - 
and NO;~-N, and turnover rate (flow rate/culture volume) on the 
growth and yield of Gracilaria tikvahiae. Although specific growth 
rates as high as 60% per day were recorded for Gracilaria at low 
densities Oo 4 kg wet wt/m?) in summer conditions, maximum year- 
round yields were obtained at densities of 2.0 to 3.0 kg wet wi/m? 
Above a minimal daily nitrogen loading, the yield of Gracilaria was 
independent of (1) nutrient concentration, @)n ov en loading, or (3) 
whether nitrogen was in the form of NH,* -N O3~ -N, but was 
(4) highly dependent upon flow rate. The post weighted mean 
annual production during 1976—1977 was 34.8 g dry wt/m2.day or 
127 t/ha.yr based on 12-months continuous operation at near optimal 
densities and flow rates in the non-nutrient limited culture system. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


IN MICROORGANISMS 


24631 (COO—3221-54) Radiation-induced damage in T4 bacter- 
iophage: the effect of superoxid radicals and molecular oxygen. Prog- 
ress report, December 1, 1977—November 30, 1978. Samuni, A.; 
Chevion, M.; Halpern, Y.S.; Ilan, Y.A.; Czapski, G. (Hebrew Univ., 
Jerusalem (Israel)). 1978. Contract EX-76-C-02-3221. 20p. Dep. 
NTIS, PC A02/MF AO1. 

The sensitivity of T4 bacteriophage towards + irradiation has 
been studied in phosphate buffer suspensions. The spectrum of the 
water radicals was controlled by a careful choice of the appropriate 
saturating gas and the addition of radical scavengers. Thus, it was 
possible to distinguish between the effects of molecular oxygen and 
the superoxide radicals formed through its reactions. About 90 
percent of the damage was caused by the water radicals poh in 
the bulk suspensions. These probably affected the Pal DNA. 
only the remainder of the damage involved the viral A. The 
oxygen enhancement ratio observed was not connected in pr Fs 
with the formation of the superoxide radicals. The results con’ 
that the OH radicals are the reactive species, while e~/sub aq/ as 
well as the superoxide radical do not contribute to the radiodamage. 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 24688 


24632 (BNL—25203) Unique biophysical studies with diatomic 
deuterium beams. Rohrig, N.; Bird, R.P.; Colvett, R.D.; Rossi, H.H.; 
Marino, S.A. (Brookhaven National Lab., Upton, NY (USA); Co- 
lumbia Univ., New York (USA); Tennessee Valley Authority, 
Muscle Shoals, AL (USA)). 1978. Contract EY-76-C-02-001¢;EP-78- 
S-02-4733. 3p. (CONF-781113—17). Dep. NTIS, PC A02/MF /.01. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

By irradiating cells attached to thin Mylar foils with diatomic 
deuteron beams, the role of interaction distance in radiobiology can 
be investigated in a unique manner. The molecule breaks up into two 
separate ions which diverge from each other because of the multipie 
scattering process in the foil and in the cellular material. A distribu- 
tion of separation distances results whose characteristic separation 
depends on the Mylar foil thickness. An experimental facility to use 
diatomic beams is described. Cell survival results for V79 Chinese 
hamster cells synchronized in late S phase show that damage does 
result from tracks separated by as much as 250 nm. However, 
damage also results from interaction at nanometer dimensions. 


24633 (CONF-771017—, pp 1-14) Vulnerability of female germ 
cells in developing mice monkeys to tritium, gamma rays, and 
polycyclic aromatic hydrocarbons. Dobson, R.L. (Univ. of California, 
Livermore); Koehler, C.G.; Felton, J.S.; Kwan, T.C.; Wuebbles, 
B.J.; Jones, D.C.L. 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


During development female germ cells in both mouse and 
monkey are extremely sensitive to destruction by low-level chronic 
tritium exposure (via *HOH in maternal drinking water). Practical 
significance of this stems from tritium’s importance in nuclear energy 
production and as an environmental pollutant. In mice exposed from 
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conception to 14 days of age, the LDso level for oocytes is only 2 
ad og mililiter of body water. The present studies indicate that, for 

le germ cells in squirrel monkeys exposed in utero, the LDso is 
even lower, about 0.5 Ci/ml. This striking sensitivity contrasts with 
reported radioresistance for primate oocytes, chiefly from acute x- 
irradiation experiments. The discr icy is reconciled if germ cells 
in the fetal primate pass through a highly sensitive period of limited 
duration. In light of other data showing germ-cell loss following 

ted semiweekly x-irradiation during late but not during mid 
gestation, these results indicate that exceedingly high sensitivity 
occurs probably about the middle of the last trimester, at which time 
the LDso for monkey germ cells is, as for that of the mouse, less than 
5 rads. Whereas highest radiosensitivity in primates is before birth, in 
mice it is after birth. To define the period of sensitivity more sharply, 
we measured oocyte responses to standard -ray exposures in 
Swiss-Webster mice at various ages and found them to be maximal 
between days 5 and 19. Polycyclic aromatic hydrocarbons (PAH'’s), 
; portant as pollutants, also can destroy female germ cells effective- 
ly. 


24634 (CONF-771017—, pp 57-67) Interspecific comparison of 
the effects of continuous ionizing radiation on the primitive mamma- 
lian stem germ cell. Erickson, B.H. (Comparative Animal Research 
Lab., Oak Ridge, TN). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The response of the mammalian oocyte to radiation is charac- 
terized by wide interspecific differences, and results of preliminary 
assays suggest that this may be the case with the primitive stem germ 
cell. To test the validity of this observation and to define probable 
causes for the differences, prenatal mice, rats, and guinea pigs were 
irradiated continuously throughout gestation at rates of 1 and 3 rads 
per 23-hr day. Prenatal pigs were irradiated continuously for 108 
days at a dose rate of 0.25 rad per 23-hr day. In all cases germ cells 
were enumerated in gonads excised either at birth or 6 days after 
birth. A dose rate of 0.25 rad/day reduced the germ-cell number in 
the male and female pig to 38 and 60% of control, respectively, and 
only 1 and 5% of the germ cells in the respective sexes survived a 
dose rate of 1 rad/day. Application of the single-hit multitarget 
model to all pig data yielded values for Do and n of 28 and 0.8, 
respectively, for the male and 27 and 3.2, respectively, for the 
female. Corresponding values for the male and female rat were 275 
(Do) and 0.3 (n) and 159 (Do) and 0.8 (n), respectively. Both sexes of 
the pig were either sterilized or brought near sterility by a dose rate 
of 1 rad/day. In the case of the male rodent, however, this dose rate 
reduced germ-cell number to only 71% of control in the mouse, 50% 
of control in the rat, and 41% of control in the guinea pig. Ninety 
percent of the germ cells in the female rat survived a dose rate of 1 
rad/day, as did 87% in the mouse and 71% in the guinea pig. When 
total dose was used as the basis of comparison, the pig remained the 
most sensitive species. Thus the differences among rodent species are 
not great when compared to the tremendous difference between the 
rodent and pig. When rodents are compared with pigs, the difference 
in the magnitude of the effect of continuous irradiation on the 
primitive stem cells of both sexes appears to be dependent on length 
of time at risk. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 24631, 24662 


24635 (LBL—7487) Low temperature electron microscopy and 
electron 


diffraction of the purple membrane of Halobacterium halo- 
bium. Hayward, S.B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 99p. Dep. 
NTIS, PC A05/MF AO1. 

Thesis. 

The structure of the purple membrane of Halobacterium 
halobium was studied by high resolution electron microscopy and 
electron diffraction, primarily at low temperature. The handedness 
of the purple membrane diffraction pattern with respect to the cell 
membrane was determined by electron diffraction of purple mem- 
branes adsorbed to polylysine. A new method of preparing frozen 
specimens was used to preserve the high resolution order of the 
membranes in the electron microscope. High resolution imaging of 
glucose-embedded purple membranes at room temperature was used 
to relate the orientation of the diffraction pattern to the absolute 
orientation of the structure of the bacteriorhodopsin molecule. The 
purple membrane’s critical dose for electron beam-induced damage 
was measured at room temperature and at -120°C, and was found to 
be approximately five times greater at -120°C. Because of this 
decrease in radiation sensitivity, imaging of the membrane at low 
temperature should result in an increased signal-to-noise ratio, and 
thus better statistical definition of the phases of weak reflections. 
Higher resolution phases may thus be extracted from images than 
can be determined by imaging at room temperature. To achieve this 
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end, a high resolution, liquid nitrogen-cooled stage was built for the 
JEOL-100B. Once the appropriate technology for taking low dose 
images at very high resolution has been developed, this stage will 
hopefully be used to determine the high resolution structure of the 
purple membrane. 


24636 Pyrimidine dimer excision in Escherichia coli strains defi- 
cient in exonucleases V and VII and in the 5’ — 3’ exonuclease of 
DNA polymerase I. Chase, J.W. (Albert Einstein Coll. of Medicine, 
Bronx, NY); Masker, W.E.; Murphy, J.B. J. Bacteriol; 137: No. 1, 
234-242(Jan 1979). 

An isogenic series of Escherichia coli strains deficient in 
various combinations of three 5’ — 3’ exonucleases (exonuclease V, 
exonuclease VII, and the 5’ — 3’ exonuclease of DNA polymerase I) 
was constructed and examined for the ability to excise pyrimidine 
dimers after uv irradiation. Although the recB and recC mutations 
(deficient in exonuclease V) proved to be incompatible with the 
polA(Ex) mutation (deficient in the 5’ — 3’ exonuclease of DNA 
polymerase I), it was possible to reduce the level of the recB,C 
exonuclease by the use of temperature-sensitivite recB270 recC271 
mutants. It was found that, by employing strains deficient in exonu- 
clease V, postirradiation DNA degradation could be reduced and 
dimer excision measurements could be facilitated. Mutants deficient 
in exonuclease V were found to excise dimers at a rate comparable 
to that of the wild type. Mutants deficient in exonuclease V and the 
5’ — 3’ exonuclease of DNA polymerase I are slightly slower than 
the wild type at removing dimers accumulated after doses in excess 
of 40 J/m? However, although strains with reduced levels of 
exonuclease VII excised dimers at the same rate as the wild type, the 
addition of an exonuclease VII deficiency to a strain with reduced 
levels of exonuclease V and the 5’ — 3’ exonuclease of DNA 
polymerase I caused a marked decrease in the rate and extent of 
dimer excision. These observations support previous indications that 
the 5’ — 3’ exonuclease of DNA polymerase I is important in dimer 
removal and also suggest a role for exonuclease VII in the excision 
repair process. 


24637 Bacteriophage-associated gene transfer in Pneumococcus: 
transduction of pseudotransduction. Porter, R.D.; Shoemaker, N.B.; 
ane. G.; Guild, W.R. (Duke Univ., Durham, NC). J. Bacteriol.; 
137: No. 1, 556-567(Jan 1979). 

Lysates of pneumococcal phage PG24 transferred genes from 
one host to another in a process with many of the properties of 
generalized transduction, in that the host genes were packaged in 
DNase-resistant particles that closely resembled infectious phage in 
physical properties, adsorbed to the recipient cells like phage, and 
were inhibited by antisera to the phage and by trypsin. However, 
phage processes did not complete the transfer of host DNA as they 
did phage DNA. Instead, gene transfer required development of 
competence and entry of the host DNA by the endonuclease- 
dependent pathway used for transforming and transfecting DNA. 
This process often occurred on the assay plate hours after adsorption 
of the particles to the cells, and the transfer was DNase sensitive if 
challenged at this time. Phenotypic expression was therefore also 
delayed. The product of entry was like that in transformation, a 
single strand of DNA that integrates by formation of a hex-sensitive 
donor-recipient heteroduplex. Whether this gene transfer process is 
unique to this system or is only the first one described is not clear. 
The term pseudotransduction may be useful in calling attention to its 
unexpected features. The DNA of PG24 phage has anomalous 
physical properties reflecting unusual bases. 





FOOD PRESERVATION 


24638 Food preservation by irradiation. Proceedings series. 
Vienna, Austria; International Atomic Energy Agency (1978). 595p. 
(In English and French). (STI/PUB—470(Vol.1); CONF-771194— 
P1). UNIPUB, Box 433 Murray Hill Station, New York, NY $48.00. 

From Symposium wageningen; Vienna, Austria (21 Nov 
1977). 

Sessions dealt with topics on the following: animal infestation, 
toxicological studies, public health aspects and economics, physical 
and chemical radiation effects, and control of microbial spoilage. 
(PCS) 


24639 Food preservation by irradiation. Proceedings series. 
Vienna, Austria; International Atomic Energy Agency (1978). 429p. 
(In English and French). (STI/PUB—470(Vol.2); CONF-771194— 
P2). UNIPUB, Box 433 Murray Hill Station, New York, NY $35.00. 
is™) From Symposium wageningen; Vienna, Austria (21 Nov 

Sessions of the symposium dealt with such topics as control of 
animal infestation, toxicological studies, public health aspects and 
economics, chemical and physical radiation effects, and control of 
microbial spoilage. (PCS) 
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VACCINE PREPARATION AND OTHER APPLICATIONS 
REFER ALSO TO CITATION(S) 21878, 24122, 24628 


24640 (INIS-mf—4220, pp 27-34) Radiation inactivation of 
animal viruses in culture fluid and sewage; a case study. Groneman, 
A.F. (Association Euratom-ITAL, Wageningen (Netherlands)); 
Frenkel, S.; Terpstra, C. (Central Veterinary Institute, Lelystad 
(Netherlands). Virology Dept.). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


Inactivation studies of different animal viruses were per- 
formed with gamma irradiation from a Co source to evaluate the 
technical and economic feasibility of sterilization of sewage of a 
veterinary institute involved in research on virus diseases and the 
production of virus vaccines. The Dio values for swine fever virus, 
foot-and-mouth disease virus (FMDV), and swine vesicular disease 
virus (SVDV) irradiated in culture medium at 0°C were 1.8, 4.5, and 
5.9 kGy (0.18, 0.45, and 0.59 Mrad), respectively. Suspensions of 
SVDV and FMDV were mixed with raw sludge and irradiated at 
8°C. Raw sludge had a protecting effect on FMDV, if compared to 
culture fluid, increasing the Dio value significantly to 6.5 kGy (0.65 
Mrad). No similar protective effect was observed in the case of 
SVDV. Addition of 0.2 M NaBr did not significantly increase the 
radiosensitivity of these two viruses. The technical and economic 
feasibility for sterilization of sewage and sludge by ©Co gamma 
irradiation are discussed. 


24641 (INIS-mf—4220, pp 2-12) Sewage sludges disinfection. 
Alexandre, D. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Service de Chimie Appliquee); Ge- 
vaudan, P.P. (Faculte de Medecine de Marseille (France). Lab. 
d’Hygiene). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


There is a hygienic risk in using biological sewage sludges for 
agriculture. Systematic analyses carried out on sludge samples ob- 
tained from purification plants in the Eastern and Southern part of 
France, show the almost uniform presence of pathogenic microor- 
ganisms. Some of them survive more than nine months after applica- 
tion to the soil. Conventional processes for disinfection, liming and 
heat, make the sludge unsuitable for agricultural use. On the other 
hand, irradiation involves no modification of structure and composi- 
tion of sludges. Radiation doses required for disinfection vary ac- 
cording to the type of microorganism. Some of them are eliminated 
at rather low doses (200 krad), but mycobacteria, viruses, and eggs 
of worms resist to more important doses. The security dose is 
estimated to be approx. 1000 krad. 


24642 (INIS-mf—4220, pp 13-26) Use of ionizing radiations in 
the treatment of liquid and solid waste; biological and physico-chemi- 
cal effects and industrial study. Gallien, C.L. (Paris-5 Univ., 
75(France). Lab. de Biologie du Developpement); Levaillant, C. 
(CGR MeV, Buc (France)). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


Short recycling of waste water and the use of liquid or 
dehydrated sludge as natural manure for agriculture, or animal 
supplement feed is of great economical and ecological interest. 
However, it requires strong disinfection. Treatment with ionizing 
radiation can be used as a complement to conventional methods in 
the treatment of liquid and solid wastes. An experiment conducted 
with a high-energy electron beam linear accelerator (10 MeV) is 
presented. Degradation of undesirable metabolites in wastes occurs 
at a dose of 50 krad. Undesirable seeds, present in sludge, are 
destroyed with a 200-krad dose. The same dose is sufficient for 
parasitic and bacterial disinfection (DL 90). Destruction of polio- 
virus (DL 90) is obtained at 400 krad. Higher doses (1000 to 2000 
krad) produce mineralization of toxic organic mercury or reduce 
some toxic chemical pollutants present in sludge and improve floccu- 
lation. Industrial study shows that waste treatment with high-energy 
electron beams is technically and economically feasible. The design 
for a treatment unit of 5 MCi cobalt-equivalent, with a capacity of 
500 t/Mrad/24h is presented, with indicative cost calculation. 


24643 (INIS-mf—4220, pp 90-106) Creating and operating an 
irradiator for use in a polishing stage of wastewater treatment. Niel- 
son, N.E. (Aqueonics Inc., Santa Clara, Calif. (USA)). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


Since December 1976, Aqueonics Inc. has been operating an 
irradiator for ‘polishing’ highly pre-treated sewage at Morgan Hill, 
California, USA. It is intented for a nominal 7,000 gallons per day of 
flow. There have been no adverse physical or psychological effects. 
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The irradiator is situated in an open area within thirty meters of a 
golf course, and 200 meters from residences. The purpose of the 
irradiation is that of an additional sterilizing treatment stage of 
sewage almost completely cleansed of impurities before going into 
critical receiving waters or directly into drinking water reservoirs. 
The design of the irradiator and its shielding are thought to be very 
simple. No measurable radiation is added to either the immediate 
vicinity of the irradiator or to the water slurries being treated. The 
irradiation of the slurries takes place in the presence of zone (at 
saturation level) and dissolved oxygen. 


24644 (INIS-mf—4220, pp 118-155) Recent developments in 
Sandia Laboratories’ sewage sludge irradiation program. Sivinski, 
H.D.; Brandon, J.R.; Morris, M.E.; Neuhauser, K.S.; Ward, R.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)); McCaslin, B.; Smith, 
G.S. (New Mexico State Univ., Las Cruces (USA)). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


Pathogen reduction studies show that gamma irradiation is 
effective in inactivating pathogenic bacteria, parasite ova, and vir- 
uses in liquid sludges. Ammonia is shown to be virucidal to ho oan 
virus and several other enteric viruses. Sludge of ge ern costs are 
relatively economical for composted or dried sludges, but only 
marginally oe pene with costs of heat treatment for liquid 
sludges. Physical and chemical studies show that effects of irradia- 
tion of sludges on dewatering properties are insignificant when 
compared to the effects of polymer addition. Dried, irradiated undi- 
Saag sludge has significant nutritional value as a feed supplement 
or sheep and cattle and in agronomic uses such as greenhouses and 
field plots. No significant harmful effects have been demonstrated in 
the feeding program. Product enhancement studies are under way, 
including schemes for removing nitrogen from wastewaters and 
adding it to sludges in the form of ammonium salts. 


24645 (INIS-mf—4220, PP ee Experience with a sewage 
sludge radiation plant. Suess, A. 1, T.; Herrnhut, H. (Bayer- 
ische Landesanstalt fuer Soho « und Pflanzenbau, Muenchen 
(Germany, F.R.); Abwasserverband Ampergruppe, Eichenau (Ger- 
many, F.R.); Sulzer Bros. Ltd., Winterthur (Switzerland)). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


During an operation time of 4 years, the plant ex are 
fully satisfying. The availability of the plant was about 350 days a 
year, while the costs are in the same range as the pasteurization. 
There is a useful by-effect on sludge properties showing a better 
settling and factor dewatering. The reduction of pathogens with a 
dose of 300 krad is in the ran —— of 5 to 6 log units, while no 
reinfection can be found even after storage in a drying bed for 10 
weeks. The effects on plants and soil are similar between untreated 
and irradiated sewage sludge. Pasteurization gives, due to a loss of 
nitrogen, the lowest plant yields. Soil properties and water balance 
were influenced positively. 


24646 (INIS-mf—4220, pp 73-89) Experience at Deer Island 
with electron disinfection of sludge at high flow rates. Trump, ag 
Wright, K.A.; Danforth, J.L.; Merrill, E.W.; Sinskey, A.J. 
chusetts Inst. of Tech., hai eles, (Ube Metcalf, 4G; Comeau, 
R. (New Hampshire Univ., Dur (USA)); Shah, DN; DeBree, 
B.; Emanualson, R. (High Voltage Engineering Corp., Burlington, 
Mass. (USA)). 1977. 

From International symposium on quantum chemistry; Upp- 
sala, Sweden (31 Aug 1977). 


The disinfection of municipal sludge by the injection of high- 
energy electrons to permit its safe use on land been under study 
since 1974 in a team project — ported by the U.S. National Science 
Foundation. In May 1976, a high flow rate research facility was 
brought into operation at the Metropolitan District Commission's 
wastewater treatment plant at Deer Island in Boston. Designed to 
treat 375 m° (100,000 gal) of thickened (2 to 8% solids) sludge per 
day to a minimum dose of 400,000 rads, the liquid sludge flows as a 
wide thin stream in a single through a transversely-scanning 50 
kilowatt beam of 850 KeV electrons. Several methods of presenting 
the moving sludge layer to the electron beam are being evaluated. 
Bacterial, viral, and physical studies indicate that disinfection of 
sludge by energetic electrons is technically and economically feasi- 
ble. Such disinfection may be accompanied by substantial destruction 
of certain toxic compounds in sludge. 


MAN 
REFER ALSO TO CITATION(S) 21840, 24506, 24662, 24671, 24688 


24647 (BNWL-SA—6114) Improved method for calculation of 
population doses from nuclear complexes over large geographical 
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areas. Corley, J.P.; Baker, D.A.; Hill, E.R.; Wendell, L.L. (Battelle 

Pacific Northwest Labs., Richland, WA (USA)). 1977. Contract 

i 18p. (CONF-770720—16). Dep. IS, PC A02/ 
AOl. 

From 22. annual meeting of the Health Physics Society; 
Atlanta, GA, USA (3 Jul 1977). 

To simplify the calculation of potential long-distance environ- 
mental impacts, an overall average population exposure coefficient 
(P.E.C.) for the entire contiguous United States was calculated for 
releases to the atmosphere from Hanford facilities. The method, 
requiring machine computation, combines Bureau of Census popula- 
tion data by census enumeration district and an annual average 
atmospheric dilution factor (anti chi/Q’) derived from 12-hourly 
— wind analyses provided by the NOAA’s National Meteoro- 

gical Center. A variable-trajectory puff-advection model was used 
to calculate an hourly anti chi/Q’ for — square, assuming 
uniform hourly releases; seasonal and ann averages were then 
calculated. For Hanford, using 1970 census data, a P.E.C. of 2 x 10™° 
man-seconds per cubic meter was calculated. The P.E.C. is useful 
for both radioactive and nonradioactive releases. To calculate popu- 
lation doses for the entire contiguous United States, the P.E.C. is 
multiplied by the annual average release rate and then by the dose 
factor (rem/yr per Ci/m*) for each radionuclide, and the dose 
contribution in man-rem is summed for all radionuclides. For multi- 
ple pathways, the P.E.C. is still useful, provided that doses from a 
unit release can be obtained from a set of atmospheric dose factors. 
The methodology is applicable to any point source, any set of 
population data by map grid coordinates, and any geographical area 
covered by equivalent meteorological data. 


24648 (CONF-760429—, pp 300-312) Technique for in situ mea- 
surement of the natural radiation field and the exposure 
rate. Coleman, R.N.; Palms, J.M.; Puckett, O.H.; Ragsdale, H.L.; 
Tanner, B.K.; Wood, R.E. (Emory Univ., Atlanta, GA). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


A mobile environmental radiation laboratory was developed 
to measure the natural radiation field in situ and to deduce the 
resulting gamma-ray dose-exposure rate. The laboratory consisted of 
a truck, a Ge(Li) high-resolution gamma-ray spectrometer, associat- 
ed electronics, and a calculator — of analyzing the data com- 
pletely at the measurement site. Preliminary in situ measurements 
indicated excellent agreement with laboratory soil analyses and 
environmental aah, pce dosimetry determinations. 


24649 (CONF-771017—, pp 441-468) Women in the workplace: 
discussion. Perrin, E.V.; Hunt, V.R.; Murray, F.J.; Krekel, 


a panel 
S.; Allan, R.R. (Wayne State Univ., Detroit, MI). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The following topics are discussed: problems of women in the 
workplace; public policy concerning human reproduction; toxic 
effects of lead in human populations; health hazards of occupational 
radiation exposure; reproductive hazards on the job; considerations 
for protecting the unborn; and legal implications. (HLW) 


24650 (HEDL-SA—1633) Tissue equivalent proportional 
counter real time neutron monitor. Smith, R.C.; Strode, J.N.; Brack- 
enbush, L.W.; Faust, L.G. (Hanford Engineering Development Lab., 
Richland, WA (USA); Battelle Pacific Northwest Labs., Richland, 
WA (USA)). 1978. Contract EY-76-C-14-2170. 16p. (CONF- 
7810131—2). Dep. NTIS, PC A02/MF AO1. 

From 7. DOE workshop on personnel neutron dosimetry; 
London, UK (23 Oct 1978). 

The Tissue Equivalent Proportional Counter (TEPC) was 
developed to monitor low level neutron exposure rates at workin, 
stations in a nuclear fuel fabrication facility. It has proven capable o: 
accurately measuring neutron dose rates at levels from 0.1 to 0.2 
mrem/hr. It also calculates the Quality Factor which is of impor- 
tance in locations where the neutron to gamma ratio may vary 
significantly and any nome The system described is computerized 
to monitor 100 work locations simulationeously and can be expanded 
to monitor 384 locations. Neutron dose is accumulated on a real time 
basis and after the proton drop point is established, dose rate can be 
read out at any time for the dose accumulated over a specified 
period of time. The current development program which provides 
reduced system maintenance, lower detection limits, and improved 
accuracy is discussed along with examples of measurement data and 
work experience with the current system. 


24651 (N—78-23742) The ‘Protection Against X-Ray Damages 
Act’ of 1973 promulgated by the German Federal Republic. Risica, S. 
(Istituto Superiore di Sanita, Rome (Italy). Laboratori di Fisica). 20 
Nov 1976. 75p. (ISS-R—76/13). NTIS PC A04/MF AOI. 

The purpose of this Act was to regulate the use of x-rays in 
industries and hospitals with special regard to the protection of the 
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patients from unnecessary exposure. A comparison is made between 
the principal points contained in the German law and the I.C.R.P. 
Publication n.15 Protection Against Ionizing Radiation from Exter- 
nal Sources. A translation of the German Acct into Italian is annexed. 


24652 Federal guidance for persons exposed to transuranic ele- 
ments in the environment. Mills, W.A. (Environmental Protectiion 
Agency, Washington, DC). Trans. Am. Nucl. Soc.; 30: 130-131(1978). 
(CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


VERTEBRATES 
REFER ALSO TO CITATION(S) 24553 


24653 (CONF-771017—, pp 140-151) Radiosensitivity of the 
mouse embryo and dominant lethal mutation induction by ionizing 
radiation or methyl methanesulfonate analyzed in vitro. Goldstein, 
L.S. (Univ. of California, San Francisco). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Mouse embryos grown in vitro were used to detect the toxic 
and mutagenic effects of x rays and the mutagenic effects of methyl 
methanesulfonate. When x-irradiated in vitro the embryos in the 2- 
cell, 4-cell, 8-cell, morula, or blastocyst stage each had a different 
radiosensitivity to lethal damage, and this damage was expressed as 
developmental arrest at different morphological stages of develop- 
ment. Dominant lethal mutations found in embryos fertilized by 
sperm derived from germ cells irradiated with 180 to 360 rads were 
expressed late in cleavage or soon after blastocyst formation; em- 
bryos fertilized by sperm that had been exposed to higher x-ray 
doses expressed these dominant lethal mutations earlier in develop- 
ment. en fertilized by sperm treated with 100 mg of methyl 
methanesulfonate (MMS) per kilogram the embryos expressed domi- 
nant lethal mutations before blastocyst formation; treatment of pater- 
nal germ cells with lower doses of MMS resulted in dominant lethal 
mutations that were expressed later in development. The most 
sensitive spermatogenic stage for mutation induction by either x rays 
or methyl methanesulfonate was the spermatid. Since the extent of 
damage found in the embryo after its genome is altered by either 
physical or chemical agents correlates with the time during develop- 
ment when such damage is expressed, analysis of the preimplantation 
embryo in vitro may be a valuable index for predicting the dangers 
posed by mutagenic and toxic pollutants in the environment. 


24654 (CONF-771017—, pp 204-227) Prenatal Cobalt-60 irra- 
diation effects on early postnatal development of the squirrel monkey 
offspring. Brizzee, K.R.; Ordy, J.M.; Kaack, B.; Martin, L.; Walker, 
L. (Tulane Univ., Covington, LA). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The objectives of this study were to determine the effects of 
prenatal ©Co irradiation on the postnatal development of the ner- 
vous, endocrine, and immune systems of the squirrel monkey offspr- 
ing. The study included four groups: control, and animals exposed to 
10, 100, or 200 rads. Among the four groups there were 78 pregnant 
females with 55 live births and 23 infant deaths. Thus far, the sex 
ratio and the percent of infant mortality have not differed significant- 
ly between the control and the irradiated offspring. There was a 
significant decrease in body weight, crown-rump length, and head 
circumference among control, 100-rad, and 200-rad offspring on day 
2 and during the first 30 days after birth. The tail-hanging reflex, 
righting reflex, and head-up orientation were significantly slower 
and less coordinated in the irradiated offspring. In the optokinetic 
, ape (OKN) test for visual acuity, the irradiated offspring 
differed significantly in their responses. Compared to controls, the 
100- and 200-rad infants were significantly slower in the open field 
test of exploration and general motor activity. Colonic temperature 
was significantly lower and respiration rate was significantly higher 
in the 100- and 200-rad infants. Brain, cerebellum, pituitary, and 
kidney perfused weights were significantly lower in the 200-rad 
infants compared to the controls on day 2 after birth. Dendritic spine 
counts of cortical motor neurons were significantly reduced in the 
200-rad offspring, particularly on oblique dendrites. Significant de- 
creases in the percent of lymphocytes with surface IgM and in the 
concentration of these cells in the blood were also observed in the 
100-rad offspring at 1 year of age. It can be concluded that prenatal 
exposure of the pregnant female squirrel monkey to 100 and 200 rads 
resulted in a variety of functional and structural abnormalities of the 
nervous, endocrine, and immune systems of the offspring. 


24655 (CONF-771017—, pp 228-236) Effects of low-dose x- 
radiation on the matrix cells in the telencephalon of mouse embryos. 
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Kameyama, Y.; Hoshino, K.; Hayashi, Y. (Nagoya Univ., Japan). 
1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The experiment was designed to obtain quantitative data on 
the immediate pathological effects of low-dose x-radiation on the 
undifferentiated matrix cells in the developing telencephalon in mice. 
The cell cycle of matrix cells was examined in CF-1 mouse embryos 
irradiated with 25 or 100 R of x-radiation on day 10, 13, or 15 of 
gestation. The cell-cycle durations were determined in autoradio- 
graphs by graphic measurement plotting the percentage of labeled 
mitosis against the time after *H-labeled thymidine injection. The 
results indicated that the matrix cells of day 13 embryos were the 
most radiosensitive, in terms of changes of cell cycle, of the three 
gestational ages. In a subsequent experiment, day 13 embryos were 

sed to 10, 25, 50, 100, or 150 R of x-radiation, and the dose— 
effect relationship was established in terms of changes of the cell 
cycle, especially on the mitotic delay, of the matrix cells. The 
prolongation of the G2 + 1/2 M phase by these doses was 0.30, 0.95, 
1.40, 2.00, and 2.35 hr, respectively. The mitotic delay was a direct 
function of the logarithm of the dose. Extrapolation of the plot of 
this relationship suggested that the threshold dose for mitotic delay 
in the developing telencephalon of the day 13 mouse embryo was 
slightly lower than 10 R. 


24656 (CONF-771017—, pp 237-243) Adrenal activity of adult 
rats irradiated with 150 rads during fetal life. Coffigny, H. (Commis- 
ariat a l'Energie Atomique, Fontenay-aux-Roses, Amiens, France); 
Pasquier, C.; Dupouy, J.P. 1978 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Rat fetuses, male and female, were irradiated in utero at 150 
rads on day 15 of gestation. During this gestation period, the 
hypothalamic nuclei and the pituitary and adrenal glands begin to 
differentiate. Observations were carried out on adult rats. Severe 
brain damage and reduction in weight of pituitary and adrenal glands 
were observed. However, the weights of the glands expressed as a 
function of body weight were normal. The functional activity of the 
hypothalamo-pituitary-adrenal axis was tested by fluorimetric deter- 
mination of adrenal and plasma corticosterone. The diurnal vari- 
ations of corticosterone, the responses to stresses such as environ- 
mental changes (nervous pathway) or ether anesthesia (humoral 
pathway), and the dexamethasone blockade of the diurnal rise in 
adrenocortical activity were unchanged in the irradiated animals. In 
spite of brain damage and weight reduction of the pituitary and 
adrenal glands, the activity of the hypothalamo-pituitary-adrenal axis 
_ adult rats was normal after a 150-rad irradiation on day 15 of fetal 
life. 


24657 (CONF-771017—, pp 244-253) Hematopoietic recovery of 
pigs after chronic prenatal irradiation. McFee, A.F.; Cross, F.H.; 
Sherrill, M.N. (Comparative Animal Research Lab., Oak Ridge, 
TN). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Sows were exposed to whole-body gamma radiation at rates 
of 1.5, 3, 9, or 20 R per 22- to 23-hr day for 108 days of their average 
112-day gestation. After 3 weeks of irradiation, lymphocyte numbers 
were depressed in all groups of adult animals, to an extent generally 
related to the dose rate, and remained so throughout the irradiation 
period. Postirradiation recovery of lymphocytes was still incomplete 
at 21 weeks. Although the fetal leukocyte system should have been 
functionally mature for at least the last 5 weeks of gestation, it 
exhibited greater resistance to radiation than the leukocyte system of 
the adult. Pigs that had received 3.2 R/day showed no effect, and 
those in the 7 R/day group quickly recovered from a moderate 
lymphocytopenia that was evident at birth. 


24658 (CONF-771017—, pp 254-266) Reproductive function in 
mice ex to ancestral and direct irradiation. Nash, D.J.; Sprack- 
ling, L.S. (Colorado State Univ., Fort Collins). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Reproduction was studied in 13 inbred strains of mice that 
had been exposed continuously to *Co gamma radiation for varying 
numbers of generations. At weaning the mice were removed from 
the irradiation chamber and were tested for reproductive perform- 
ance. Ancestral and direct levels of irradiation were determined for 
each animal. Each irradiated or control female was scored as fertile 
or sterile, and in utero litter counts were made in pregnant females 
that were dissected past the 10th day of pregnancy. The number of 
resorptions, dead embryos, and live embryos were counted, and the 
ratio of living embryos to the total number of embryos was deter- 
mined for each litter. The overall fertility curves were sigmoid in the 
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range of doses below those which caused complete sterility, which 
indicated some sort of cumulative damage. In 11 of the 13 strains 
studied, an increase in ancestral and/or direct irradiation led to 
significant decreases in fertility. The means of the number alive in 
the litters for the control and irradiated mice in each strain showed a 
definite trend toward fewer live mice in utero after irradiation. 
Least-squares analyses of variance were made to detect possible 
effects of any of six irradiation variables (ancestral linear, ancestral 
quadratic, ancestral cubic, direct linear, direct quadratic, or direct 
cubic) or of strain differences on total litter size and on ratio. Strain 
effects were significant in each instance. Litter size was more likely 
to be affected by radiation variables than ratios were. 


24659 (CONF-771017—, pp 267-280) Neutron irradiation of rat 
embryos in utero. Vogel, H.H. Jr. (University of Tennessee Center 
for Health Sciences, Memphis). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


In the rat radiation is most effective in producing Age mgs 
anomalies during the me etceg period (days 9 to 13), h is 
approximately equivalent to the 14th to 50th days of human Oat day 
cy. We have exposed female Sprague—Dawley rats on the 18 
of pregnancy to single whole-body doses of m neutrons (20 tO 
150 rads). After 20 rads there was a small decrease in body weight 
which lasted from birth to weaning. During this period 9% of the 
irradiated rats died compared with 4% of the controls. After 50 rads, 
65/275 (23.6%) of the rats died between birth and weaning, and the 
body-weight loss of the survivors was increased. After 100 rads, 62/ 
133 (47% 5 died at birth or day 1 and 103/133 (77.4%) died before 
weaning. A large and significant decrease in body weight 
in the survivors. After 150 rads of fission neutrons, all 95 rats died 
within 48 hr of birth. From cross-fostering experiments, we believe 
this is a direct effect of radiation on the embryos and not an indirect 
action through the mother or her milk. The LDso for the period 
from birth to weaning is approximately 75 rads of fission neutrons. 
Studies of organ weight were conducted daily for the first week 
after birth in an attempt to find the cause of radiation mortality. 
Body weight of the irradiated animals averaged only about one-half 
that of the controls. The liver, kidney, brain, and testes of the 
neutron-irradiated rats weighed significantly less than those of the 
controls. The weights of the spleen, lungs, duodenum, and stomach 
were decreased but not significantly. The bone marrow appeared 
depleted in the irradiated long bones, but the spleen maintained 
active hematopoiesis 1 to 2 months after neutron exposure. 


24660 (COO—3380-29) Tumorigenic action of beta, proton, 
alpha, and electron radiation on the rat skin. Progress report, August 
1, 1977—January 31; 1979. Burns, F.J.; Albert, R.E. (New York 
Univ., NY (USA). Dept. of Environmental Medicine). 1979. Con- 
tract EY-76-S-02-3380. 23p. Dep. NTIS, PC A02/MF AOI. 
Epithelial tumors are induced reproducibly in rat skin ex- 
ae to ionizing radiation, ultraviolet light, or polycyclic aromatic 
ydrocarbons. For these carcinogens, the comparative risk of tumor 


formation is being examined for clues to the mage | of action and 


the mode of interaction of diverse carcinogens. Molecular lesions, 
such as, pyrimidine dimers and single-strand breaks in DNA have 
been measured as a basis for assessment of cellular dose. Dose- 
response for single doses, time response for multiple doses, and 
repair or recovery of oncogenic damage are major areas of current 
interest. 


24661 (LBL—5683) Effects of ionizing radiation on the light 
sensing elements of the retina. Malachowski, M.J. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jul 1978. Contract W- 
7405-ENG-48. 236p. Dep. NTIS, PCs All1/MF AO. 
Thesis. 

~ = a was ue saeeate fe ee ble er. 
phological and physiological effects o les Oo} 
energy transfer on the re in comparison with x-ray ‘pet The 
particles used were accelerated atomic nuclei of helium, carbon, and 
neon at kinetic energies of pete hundred MeV/nucleon. For 
morphological studies, scanning and transmission electron micros- 
copy and light microscopy were used. Physiological studies consist- 
ed of autoradiographic data of the rate of incorporation of labeled 
protein in the structures — of the outer segment of visual cells. 
Structural changes were found in the nuclei, as well as the inner and 
outer segments of visual cells, rods and cones. At a low dose of 10 
rad, x rays and helium had no statistically significant Le ge > 
effects, but carbon and neon beams did cause significant di 
ation of individual cells, pointing to the existence of a linear + ral 
effect relationship. At high doses of several hundred rads, a Patholo- 
gic Index determined the relative biological effectiveness of neon 
against alpha particles to have a value of greater than 6. The severity 
of effects per particle increased with atomic number. Labeling 
studies demonstrated a decreased rate of incorporation of labeled 
proteins in the structural organization of the outer segments of visual 
rods. The rate of self-renewal of visual rod discs was punctuated by 
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irradiation and the structures themselves were leted of amino 
acids. A model of rod discs (metabolic and catabolic) was postulated 
for correlated early and late effects to high and low doses. 


(ORAU/IEA—78-23(0)) Are error-prone repair systems 
that are induced by ionizing radiations a factor in the 

Billen, D. (Institute for Energy Analysis, Oak a ™ 
{USA)). Dec 1978. Contract EY-76-C-05-0033. 13p. Dep. S$, PC 
A02/MF AO1. 

Understanding of the biological effects of low doses and low 
dose-rates of ionizing radiation is needed for setting acceptable 
standards of risks to man. In this paper, the biological uncertainties 
of extrapolating estimates of risk at low levels of radiation exposure 
when using experimental data obtained from higher levels of expo- 
sure are discussed. In particular, the role of induced error-prone 
repair of genetic damage in causing mutations and perhaps cancer is 
explored. 


24663 Response of normal and 1000-R localized thyroid x-irradi- 
ated dogs to acute cold exposure. Quinlan, W.J.; Michaelson, S. 
(Univ. of Rochester, NY). pp 213-214 of Radiation-associated thy- 
roid carcinoma. Degroot, L.J. (ed.). New York, NY; Grune and 
Stratton (1977). 

In the present study 8 to 12 year old normal dogs and 1000R 
localized thyroid x-irradiated dogs 8 to 9 years after exposure were 
placed in a 4°C cold room for a period of 6 hours. Two of the x- 
irradiated dogs showed a marked elevation in serum TSH prior to 
being placed in the cold room. From | to 1.5 hours in the cold room 
both dogs displayed an initial increase in TSH followed by a second 
spike in serum TSH from 3 to 3.5 hours and a third TSH elevation 
from 5 to 6 hours. There was no response to acute cold exposure in a 
third dog; the fourth dog responded with an increase in TSH after 
2.5 hours in the cold and a secondary TSH response after 5 hours of 
cold exposure. Variable changes in total T, determinations were 
noted during the six hour cold exposure period. 


DISINFESTATION 
REFER ALSO TO CITATION(S) 21878, 24641, 24642, 24643, 24644 
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24664 (CONF-771017—, pp 330-343) Age-related 
thyroidal exposures from fission-produced radioiodines. 
(Univ. of California, Davis). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


variation in 
Book, S.A. 


Radiologic doses to the thyroid glands of various members of 
peed i pores differ with their age of time of exposure and with the 
mode of exposure, i.e., by inhalation or ingestion. Calculations of 
thyroidal doses to fetuses, infants, children, and adults from the same 
atmospheric concentration of '**I, 1°71, and 1°I indicate a greater 
fetal dose from inhaled radioiodines, which suggests that the fetus is 
most susceptible to being affected by airborne releases of these 
radionuclides. The fetus is also most susceptible to ingested short- 
lived radioiodines if a factor based on data from studies on animals is 
applied for increased radiosensitivity of its thyroid. The longest lived 

ioiodine, '*°1, presents its greatest dose from inhalation to the 
—_ thyroid and that from ingested milk to the young infant 
thyroid. 


ANIMALS 


24665 (CONF-771017—, pp 361-374) Late effects of perinatally 
plutonium. Sikov, M.R.; Zwicker, G.M.; Hess, J.O.; 


— D.D. (Battelle, Pacific Northwest Labs., Richland, WA). 


From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Studies were performed to compare the late effects of **Pu 
administration in perinatal rats with late effects produced in adults. 
Adults and weanlings were exposed by intravenous injection, new- 
borns by intracardiac injection, and 19-day fetuses by intravenous 
injection of the dam. The doses of ***Pu citrate, in microcuries per 
kilogram of body weight, were 0.3, 1, and 3 for the adults and 
weanlings; 3, 10, and 30 for the newborns; and 6, 20, and 60 for the 
dams of the prenatal animals. Additional groups included control 
animals that were injected with a citrate solution and cross-fostered 
offspring from dams that had been exposed to 0 or 60 uCi per 
kilogram of body weight in utero. The dose levels were selected to 
deliver radiation doses of approximately 7, 23, or 70 rads to the 
femur during the first 10 days postinjection. Tissues from animals of 
each age-group were obtained and analyzed at intervals to provide 
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data for dosimetric calculations. These data confirmed that the 
desired radiation doses were attained in most instances although the 
cumulative radiation doses were markedly different in the four age- 
groups. In particular, most of the dose to the younger animals was 
delivered within the first few months after exposure, whereas the 
weanlings and adults received a more prolonged exposure, a 
in substantially higher cumulative doses. Groups of approximately 2 
males and females of each age—dose group were maintained until 
death or 30 months of age to evaluate postnatal effects. The survival 
times of the rats exposed postnatally became progressively shorter as 
the dose was increased, but no decrement in survival was found in 
those ex prenatally. Bone tumor incidence was increased by 
exposure to plutonium in all age-groups. 


24666 (ORO—3728-11) Mutagenic effect of radionuclides incor- 
porated into DNA of Drosophila melanogaster. Progress report, 
1977—1978. Lee, W.R. (Louisiana State Univ., Baton Rouge (USA). 
Dept. of Zoology and Physiology). 1978. Contract EY-76-S-05-3728. 
9p. Dep. NTIS, PC A02/MF AOl1. 

Three experiments were conducted in which Drosophila me- 
lanogaster males were labeled with (5-*H)-deoxycytidine, (8-*H)- 
deoxyguanosine, or L-(3-*H)-arginine in the larval stage. In the first 
two experiments with 5-°H-dC and 8-*H-dG, the labeled males upon 
eclosion were divided into two groups: 1) those mated to females 
that from emergence as adults were sustained on a media deficient in 
protein, called sugar agar media; and 2) those mated to females that 
were on a standard nutritious media. All males from the arginine 
experiment were mated to females stored on the standard media. The 
labeled males were allowed to mate for two days during which time 
the females stored on standard media deposited fertile eggs. Those 
F, progenies developing from the brood of eggs laid during the first 
48 ee following mating were called the non-stored group, as the 
spermatozoa were not stored in the female for more than 48 hrs. 

rogenies of males that were mated to females sustained on the sugar 
agar media were referred to as the stored group because the females 
on the sugar agar did not lay eggs. After 14 days the females were 
transferred to regular corn meal agar to induce egg laying. The 
average time of storage of sperm in the females’ seminal receptacles 
for the stored group was 18 days. The progenies from the non-stored 
and stored broods were analyzed for mutations thus giving a com- 
fa cca of the mutation frequency for each class of mutants detected 
ore and after storage of the tritium-labeled sperm. The difference 
between the mutation frequency following storage and that before 
storage is the increase in mutations attributed to tritium disintegra- 
tions occurring during the storage period. One determination for 
each experiment, 5-*H-dC, 8-°H-dG, or *H-Arg. has been made. 


24667 Lung response to localized irradiation from plutonium 
microspheres. Anderson, E.C.; Holland, L.M.; Prine, J.R.; Thomas, 
R.G. (Los Alamos Scientific Lab., New Mexico). pp 615-623 of 
Inhaled particles IV. Walton, W.H. (ed.). New York, NY; Pergamon 
Press (1977). 

Uniform spherical 10-m diameter particles of ZrOz2 ceramic, 
containing various concentrations of PuO2, have been injected into 
the jugular vein of Syrian hamsters with subsequent permanent 
lodgement in the lung capillaries. The number of particles injected 
has varied from 2,000 to 2,000,000 and the specific activity has been 
from 0.16 to 59 pCi/sphere so that lung burdens range from 0.2 to 
700 nCi. To date, approximately 3,000 hamsters have been commit- 
ted to the experiment and two-thirds have died--the expected rate for 
normal animals. Little biological damage has been observed, and 
only five primary lung tumours have been found that may be due to 
radiation delivered to the lung. To provide a comparison to more 
uniform radiation, soluble polonium has also been instilled intratra- 
cheally. Results from the microspheres suggest that localized lung 
irradiation alone is not sufficient cause for tumour induction and is 
much less hazardous than diffuse exposure. 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 23069 


MAN 
REFER ALSO TO CITATION(S) 21835, 24550, 24576 


24668 (CONF-780998—1) Some comments on the toxicity of 
239Py. Rowland, R.E. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-105-ENG-38. 47p. Dep. NTIS, PC A03/MF AO1. 
1978) From National energy issues; Argonne, IL, USA (29 Sep 

There is no simple method of expressing a concept such as 
toxicity. The toxicity of a material depends upon its form (solid, 
liquid, or gas), the method of entry into the body (ingestion, inhala- 
tion, or abrasion), and the individual it enters (young, old, sick, well, 
heavy cigarette smoker, or consumer of alcohol). Thus, statements 
such as “plutonium is the most toxic material known to man” are not 
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only incorrect; they are meaningless. By taking the one aspect of 
plutonium which can be quantitated in a meaningful manner, the 
induction of malignant bone sarcomas in humans, the incremental 
risk presented to those who have been exposed to this radioelement 
has been shown to be quite small. By means of a hypothetical 
exposure of radium dial workers to plutonium instead of radium, an 
industry-wide exposure to plutonium would have been less harmful 
than the actual exposure to radium, in spite of the fact that plutoni- 
um appears to be far more toxic than radium. Further, the observa- 
tion that, after radium was recognized as a toxic material, it no 
longer was a hazard in the dial industry, clearly demonstrates that 
hazardous radioactive materials can be handled safely. This has been 
demonstrated again with plutonium, for even though much larger 
quantities have been handled by many more individuals, there are no 
demonstrable cases of malignancies induced by this hazardous mate- 
rial. The absence of clearly demonstrable excesses of lung cancer in 
the large group of long-term thorium workers is reassuring, for it 
may imply that low doses to the lung have a very low probability of 
inducing lung cancers. It is concluded that plutonium, a highly toxic 
material, can be handled safely, as are many other hazardous materi- 
als that play important roles in our daily lives. 


24669 (LA-UR—78-3041) Medical record automation at the Los 
Alamos Scientific Laboratory . Hogle, G.O.; Grier, R.S. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 7p. 
(CONF-790113—1). Dep. NTIS, PC A02/MF AO1. 

From 12. annual international conference on system sciences; 
Honolulu, HI, USA (4 Jan 1979). 

With the increase in population at the Los Alamos Scientific 
Laboratory and the growing concern over employee health, espe- 
cially concerning the effects of the work environment, the Occupa- 
tional Medicine Group decided to automate its medical record 
keeping system to meet these growing demands. With this computer 
system came not only the ability for long-term study of the work 
environment verses employee health, but other benefits such as more 
comprehensive records, increased legibility, reduced physician time, 
and better records management. 


24670 (ORNL/TM—6675) Summary of procedures used to 
transport and distribute consumer products. Etnier, E.L.; O'Donnell, 
F.R. (Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W- 
7405-ENG-26. 53p. Dep. NTIS, PC A04/MF AO1. 

A wide variety of consumer products that contain radionu- 
clides are available to the general public. Estimation of radiation 
doses to man from exposures to these products requires that the 
entire life span of each product be defined in a manner that identifies 
persons who may be exposed and quantifies the conditions under 
which exposures may occur. This paper presents models of steps 
which make up the paths for transportation and distribution of 
consumer products. Fire probabilities and damage rates to parcels 
during transportation are included. Transportation steps considered 
include those used to move parcels via truck, air, first-class mail, and 
parcel delivery. Distribution steps include handling in distribution 
centers, warehouses, and retail stores. A hypothetical distribution 
scheme is presented to illustrate application of the exposure scenarios 
described in model. 


24671 (PB—281041) Natural radioactivity contamination prob- 
lems. (Conference of Radiation Control Program Directors, Inc. 
(USA)). Feb 1978. Contract PHS-223-76-6018. 110p. NTIS PC A06/ 
MF AOl. 


Naturally-occurring radionuclides are ubiquitous in the envi- 
ronment. Under various circumstances these radionuclides, primarily 
from the uranium and thorium decay series, can contaminate the 
environment to the extent that they pose real or potential public 
health risks. The investigation and regulatory control of the impacts 
of most of these sources have been greatly overlooked by Federal 
and State agencies in the past. This report provides an initial assess- 
ment of the scope of the contamination problems, the priorities for 
radiation control efforts, and recommendations for problem resolu- 
tion and implementation of effective control measures. This report is 
intended to assist those persons or agencies interested in the protec- 
tion of public health from naturally-occurring radionuclide contami- 
nation. 


24672 (PB—281157) Radioactivity associated with geothermal 
waters in the western United States. A modeling effort to calculate 
working levels of radon-222 and its progeny for nonelectrical applica- 
tions. Technical note. O'Connell, M.F.; Gilgan, G.A. (Environmental 
Protection Agency, Las Vegas, NV (USA). Office of Radiation 
Programs; Nevada Univ., Reno (USA). Dept. of Physics). Apr 1978. 
57p. (ORP/LV—75/8B). NTIS PC A04/MF AO1. 

It has been known for some time that geothermal fluids 
contain a variety of dissolved minerals including radioactive species, 
particularly radium-226 and radon-222. There is an interest in exam- 
ining radiation exposures to humans in contact with these fluids or 
their deposited minerals. The literature contains a few studies which 
have evaluated the ingestion and inhalation of radon and its daugh- 
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ters in situations associated with the balneological uses of 
fluids. In this report, an attempt is made to predict the 
progeny (working levels) concentrations that could be 
inside structures using geothermal fluids for domestic hot 
space heating purposes. Applications that were incl 
analysis included greenhouses, private dwellings, and apartment and 
motel complexes. 


24673 Radiological impact of airborne effluents of coal and nucle- 
ar plants. McBride, J.P.; Moore, R.E.; aay ag J.P.; Blanco, 
R.E. (Oak Ridge National Lab., TN). Science; 202: No. 4372, 1045- 
1050(8 Dec 1978). 

Radiation doses from airborne effluents of model coal-fired 
and nuclear power plants (1000 megawatts electric) are compared. 
Assuming a 1% ash release to the atmosphere (Environmental 
Protection Agency mee and 1 part per million of uranium and 
2 parts per million of thorium in the coal (approximately the U.S. 
average), peeeres doses from the coal plant are typically higher 
than those from pressurized-water of boiling-water that 
meet government regulations. Higher radionuclide contents and ash 
releases are common and would result in increased doses from the 
coal plant. The study does not assess the —— of nonradiological 
pollutants or the total radiological impacts of a coal versus a nuclear 
economy. 


ANIMALS 
REFER ALSO TO CITATION(S) 24542, 24705 


24674 (CONF-771017—, P 344-360) Distribution of *°Pu in 
neonatal beagles. Bruenger, .; Stevens, W.; Atherton, D.R.; 
Smith, J.M.; Howerton, G.; Buster, D.S. (Univ. of Utah, Salt Lake 
City). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Eight neonatal beagles were injected with 0.1 pCi of *Pu 
per kilogram of body weight in 0.08M citrate buffer (pH 3.5) at 2 
days after birth and were sacrificed at 1, 3, and 7 days injection. 
At sacrifice, the wet, dry, and ash weights of the skeletal parts were 
determined. The plutonium content of blood plasma, soft tissues, 
skeleton, and excreta was measured. The plutonium concentration in 
plasma declined at a faster rate than is reported for adults. Liver 
retention was ~ 8% of the inj plutonium (percent plutonium) 
at 3 days and declined ther . Of all other soft tissues, only the 
kidney contained more than 1% plutonium. Skeletal retention was 
66% at 1 day and increased to 80% by 7 om. The distribution of 
plutonium within the neonatal skeleton was different from that in the 
adult and from the distribution of ***Am in neonates. Relative 
skeletal concentration (R.C.) of plutonium in the bones of 
was two times as high as that in the adult but 
neonates injected with 7*1Am. The R.C. was higher in 
than in the base of the skull and mandible. The R.C. 
vertebra but three to five times as high in radius, 
fibula than in adults. Neutron-induced autoradi 
specimen showed that plutonium was deposited tially i 
areas with a high rate of bone formation and/or remodeling. 
highest track density was found in the primary spongiosa. 
formed after the injection was labeled uniformly with plutoni 
Thus cells in the area of new growth continued to be 
alpha radiation. The plutonium distribution within the 
peared to be related to the growth rates of individual bones. 


24675 (CONF-771017—, pp 505-519) Lead distribution and ef- 
fects during development in the rat. Hackett, P.L.; Hess, J.O.; Sikov, 
M.R. (Battelle Pacific Northwest Labs., Richland, WA). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Aqueous solutions of 0, 5, and 25 mg Pb(NOs):/kg, contain- 
ing a constant level of ?"°Pb tracer were in intravenously into 
rats after 9 or 15 days of gestation (d.g.). The distribution of lead and 
its effects were determine in the dams and FPU’'s during the i 
30-hr period and at 20 d.g. Lead cleared rapidly from the 
plasma. Elevated lead deposition and abnormal retention patterns 
were observed in liver, spleen, and lung at 25 mg/kg po 
dose level). Skeleton burdens (percent of administered dose) re- 
mained constant over an 11-day observation period and were unaf- 
fected by dose levels. The uterus and decidua were the only mater- 
nal tissues in which there were differences in lead distribution 
between the 9- and 15-d.g. animals. By 90 min postinjection, lead 
content of 15-d.g. FPU’s was 10 times that of the 9-d.g. FPU’s, but 
the weights of the 15-d.g. FPU’s were 17 times — Values 
remained relatively constant in 15-d.g. FPU’s for 30 hr, but early 
clearance was observed after injection at 9 d.g., with a return to 90- 
min values by 20 d.g. In the 15-d.g. FPU’s, p tal clearance was 
followed by fetal lead incorporation, which reached a maximum at 6 
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hr. Fetal lead values were constant for 30 hr at tracer and 5 mg/kg 
dose levels, but there was progressive incorporation at 25 mg/kg. 
There was early hemolysis and hematuria in dams. Hemorrhage of 
the egg cylinder was noted as early as 6 hr postinjection of 25 mg/kg 
at 9 d.g. By 20 d.g. fetuses exhibited characteristic stunting and 
exte malformations. 


24676 (CONF-771017—, pp 545-554) Absorption of cadmium in 
the newborn and juvenile guinea pig. Sasser, L.B.; Jarboe, G.E. 
(Comparative Animal Res. Lab., Oak Ridge, TN). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The accepted premise that absorption is enhanced in the 
newborn animal is based primarily on studies using the rat, which 
has a relatively immature gastrointestinal system at birth. This study 
was conducted to determine if enhanced absorption of cadmium also 
occurs in the guinea pig, a species that is more precocious at birth 
than the rat. Newborn guinea pigs were administered a single oral 
dose of 5 wCi of /sup 115m/Cd (0.25 mCi of /sup 115m/Cd per 
milligram of cadmium) between 8 and 24 hr of age and killed at 
intervals between 1 and 14 days after the dosing. Juvenile guinea 
pigs were similarly dosed with 20 Ci of /sup 115m/Cd and killed 1 
to 5 days later. Guinea pigs dosed on the day of birth absorbed 
approximately 6% of the dose by 1 day after the dosing and nearly 
25% of the dose by 11 days. This is a cumulative absorption five 
times that found in rats dosed at 24 hr and two times that of rats 
dosed at 2 hr. The residence time of cadmium in the gastrointestinal 
tract was longer in newborn guinea pigs than in juvenile guinea pigs 
but was still significantly less than that in the newborn rat. We 
concluded that the absorption of cadmium from the gastrointestinal 
tract was greater in newborn guinea pigs than in rats, even though 
the residence time of cadmium in the intestinal tract was less in 
guinea pigs than in rats and the maturity at birth of the guinea pig is 
greater than that of the rat. The bases of these differences were not 
readily apparent. 


24677 (ORNL/TM—6702) Investigation of plutonium concen- 
tration and distribution in burrowing crayfish from the White Oak 
Creek floodplain. Delaney, M.S.; Dahlman, R.C.; Craig, R.B. (Oak 
Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG- 
26. 110p. Dep. NTIS, PC A06/MF AOl1. 

Thesis. 

The White Oak floodplain was contaminated with several 
radionuclides, including **°Pu, during the Manhattan Project in 
1944. Plutonium distribution in the soil is nonhomogeneous. An 
investigation was conducted to deterine Pu accumulation in a resi- 
dent animal population. Crayfish were chosen because they complete 
their life-cycle within the contaminated environment, they directly 
contact contaminated muds, and they function in a food chain of 
significance to man. Two major conclusions of the research were 
that Pu concentrations in contaminated crayfish typically exceed 
those of control crayfish by two orders of magnitude and that if an 
incident were to occur in which a standard man ingested the soft 
tissues of ten crayfish from the floodplain, an insignificant whole 
body dose would accrue over the subsequent 50 years of life. The 
digestive tract of contaminated crayfish contained 21 to 33% of the 
Pu body burden, soft tissues contained 11 to 31% of the Pu body 
burden, and 48 to 62% of the Pu body burden of contaminated 
crayfish was associated with the carapace. Therefore, at a molt a 
large proportion of its accumulated Pu is deposited in the environ- 
ment. A supplementary laboratory investigation using *°7 Pu includ- 
ed a chronic Pu uptake study by uncontaminated crayfish. In these 
crayfish, from 64 to 82% of the *°7Pu was associated with the body 
tissues. Complementary data for 7°7Pu associated with the carapace 
ranged from 18 to 37% of the distribution. An inventory of 7°°Pu in 
crayfish at two sites on the floodplain was calculated by multiplying 
the estimated biomass of the crayfish by their average 7°°Pu concen- 
tration. This evaluation of Pu associated with the crayfish population 
was compared to an inventory of **®Pu in the soil in which they 
burrow and was found to be eight orders of magnitude less. 


PLANTS 
REFER ALSO TO CITATION(S) 24539, 24541, 24548 


24678 (CONF-760429—, pp 628-636) Uptake and distribution of 
cadmium in corn. Peel, J.W.; Vetter, R.J.; Christian, J.E.; Kessler, 
W.V.; McFee, W.W. (Purdue Univ., West Lafayette, IN). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


The uptake and distribution of cadmium in corn (Zea mays) 
treated at various time intervals after planting and sampled at various 
times after treatment were measured. Cadmium was found to accu- 
mulate in all parts sampled. As shown in field studies, stems and 
leaves generally concentrated more cadmium than did husks, cobs, 
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kernels, silks, or tassels. Samples of stems and leaves from corn 
treated 23 days after planting and sampled 5 days later exhibited 
higher concentrations of cadmium than samples taken 25, 45, 65, or 
85 days after treatment. Concentrations generally decreased with 
time. Greenhouse studies showed that corn exposed to cadmium for 
the longest period of time accumulated the greatest total cadmium. 
The highest cadmium concentrations were found in the base or 
lowest leaves sampled 45 days after nae this suggests a useful 
technique for quick screening corn crops for cadmium pollution. 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 21324, 24577, 24688 


VERTEBRATES 
REFER ALSO TO CITATION(S) 22981 


24679 (CONF-780785—1) Influences of physical and chemical 
alterations on predator-prey interactions. Coutant, C.C.; McLean, 
R.B.; ag D.L. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF AOI. 

From Predator-prey symposium; Atlanta, GA, USA (23 Jul 
1978) 


These field studies have shown that impingement of fish at 
one steam plant is similar in three respects to predation of those fish 
by a natural predator. The similarities are (1) numbers of threadfin 
killed over time, gt ppcateere of species killed, and (3) size classes 
of threadfin killed. We suggest that cold-induced behavioral changes 
and mortality of threadfin are primarily responsible for these similar- 
ities. The similarities establish the power plant as a “competitor” for 
at least one forage species utilized by at least one natural predator. 


24680 (PB—281807) Temperature requirements of salmonids in 
relation to their feeding, bioenergetics, growth, and behavior. Comple- 
tion report. Hughes, R.M.; Davis, G.E.; Warren, C.E. (Oregon State 
Univ., Corvallis (USA). Water Resources Research Inst.). Apr 1978. 
46p. NTIS PC A03/MF AO1. 

Studies were conducted on the effects of a persistent eleva- 
tion of temperature above ambient levels on the food consumption 
and growth of juvenile salmonids held in aquaria and on the survival 
rates, numbers, biomass, production rates, and behavior of salmonids, 
as well as on biological community composition in model streams. 
These studies were conducted from 1968 to 1977. This report 
primarily covers the last phase of this research, 1975 to 1977, and 
generally confirms the results of the earlier studies, which are 
summarized. The salmonids investigated were coho salmon (Oncor- 
hynchus kisutch), Chinook salmon (Oncorhynchus tshawytscha), 
and steelhead trout (Salmo gairdneri). In aquarium studies on the 
food consumption and growth rates of the salmonids, temperature 
elevation of 34°C to 78°C above ambient levels of a small natural 
stream generally increased metabolic rate and maintenance ration 
levels and reduced growth rates. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 24715 


24681 (CONF-771017—, pp 384-395) Toxic effects of metals on 
DNA synthesis. Korman, E.F.; Ward, J.F.; Myers, L.S. Jr. (Univ. of 
California, Los Angeles). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


An in vitro DNA polymerase I system is being used to study 
the effects of divalent metal ions on DNA replication and repair. In 
general, we find that divalent metal ions inhibit DNA polymeriza- 
tion. The metal ions studied here inhibit activity increasingly in the 
following order: Ba**, Ca**, Co**, Ni*, Cd**, Hg**, Pb**, and Zn*. 
We use Cd* as a model divalent metal ion to study the in vitro 
system further. The inhibitory effect of Cd** is abolished by bovine 
serum albumin. Also, the inhibitory effect of Cd** is not observed 
with sufficiently high levels of DNA primer—template.s of DNA 
primer—template. We observe a multiphasic Cd** inhibition pattern 
with increasing levels of deoxyribonucleoside triphosphates in the 
system. 


CELLS 
REFER ALSO TO CITATION(S) 24603, 24633 


24682 (CONF-771017—, pp 15-26) Genetic differences in poly- 
drocarbon metabo 


cyclic-aromatic-hy lism and their effects on oocyte 
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killing in developing mice. Felton, J.S.; Kwan, T.C.; Wuebbles, B.J.; 
Dobson, R.L. (Univ. of California, Livermore). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


We have found in C57BL/6 mice of various ages (newborn, 
juvenile, and adult) that 3-methylcholanthrene (MC) kills primordial 
oocytes. In juveniles, where sensitivity is greatest, the LDso for 
oocyte destruction by MC administered as a single intraperitoneal 
injection is about 10 mg per kilogram of body weight. Statistically 
significant killing can be seen below 5 mg/kg. This approaches the 
detection level for mutagenic effects with the Ames Salmonella test 
and long-term in vivo carcinogenicity testing. There is a correlation 
between inducibility of a particular cytochrome P-450, aryl hydro- 
carbon hydroxylase (AHH), and destruction of primordial oocytes 
following parenteral MC administration in mice. Furthermore, when 
an AHH-inducible pregnant mother is injected with 160 mg of MC 
per kilogram of body weight 3 days before parturition, a 50% loss of 
primordial oocytes in her offspring is found at birth. This destruction 
is even greater than that seen 3 days after direct injection of MC into 
the newborn. However, with appropriate genetic crosses and back- 
crosses between C57BL/6 and DBA/2 mice, with approximately 
50% of the fetuses in an unborn litter AHH inducible and 50% AHH 
noninducible, it was found that, if the MC-injected pregnant mother 
is herself AHH noninducible, no oocyte damage is detectable in her 
offspring at birth, whether the fetuses exposed in her uterus are 
inducible or noninducible. These contrasting results indicate that 
maternal AHH metabolism (hepatic, placental, or other) is connect- 
ed with the fetal oocyte destruction. That inducible fetuses were, in 
fact, exposed to MC is evidenced by increased levels of AHH 
measured in their livers at birth. It is of interest that this did not 
produce enough active intermediates to lead to measurable oocyte 
destruction. 


24683 (CONF-771017—, pp 37-56) Altered RNA metabolism in 
cultured mammalian cells exposed to low levels of Cd**: correlation of 
the effects with C** uptake and intracellular distribution. Enger, 
M.D.; Hilderbrand, C.E.; Jones, M.; Barrington, H.L. (Los Alamos 
Scientific Lab., NM). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Cultured Chinese hamster cells exposed to acute or subacute 
levels of CdCl, accumulate Cd** to 500 to 1000 times extracellular 
concentration. Accumulation is linear and proportional to extracellu- 
lar concentration for the first 24 hr of exposure but ceases after 24 hr 
of exposure even though extracellular Cd?* is still available. Cadmi- 
um (Cd?* ) accumulated during the first few hours is partitioned such 
that about one-fourth is nuclear and less than one-tenth is thionein 
bound. However, continued exposure results in increasing amounts 
of thionein-bound (and cytoplasmic) Cd**, and correspondingly less 
is partitioned to the nucleus. After 40 hr one-third is thionein bound 
and one-tenth is nuclear. Cell growth rate is affected by concentra- 
tions of Cd** as low as 4 x 10°’ M or by higher levels of Cd?*. At an 
extracellular concentration of 2 x 10”? M, growth rate is unaffected; 
however, there is a stimulation of RNA and protein synthesis. 
Polysome contents of exposed cells increase to 118 to 119% of 
controls by 24 hr. Furthermore, synthesis of messenger-related and 
messenger RNA's is stimulated. The increased synthesis is evident 8 
to 10 hr after exposure to 2 x 10°’? M Cd®, and, after 24 hr of 
exposure, cytoplasmic messenger RNA synthesis rates reach a maxi- 
mum at 165% of control. Heterogeneous nuclear RNA is stimulated 
to a lesser extent and is 137% of control at 24 hr. Thus exposure to 
subacute levels of Cd** alters the metabolism of messenger-related 
RNA’s in cultured mammalian cells. This effect correlates with total 
cellular Cd** uptake but cannot yet be ascribed to a specific aspect 
of Cd®* metabolism. 


24684 (CONF-771017—, pp 68-78) Effects of methyl methane- 
sulfonate and dimethylnitrosamine on sperm production in Syrian 
hamsters. Wyrobek, A.J.; Watchmaker, G.; Foote, J.; Singh, H. 
(Univ. of California, Livermore). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


In previous studies with mice, the fraction of epididymal 
sperm with head-shape abnormalities increased with dose of expo- 
sure to known mutagens, carcinogens, and teratogens. It was un- 
clear, however, whether other species would show similar responses 
when exposed to the same chemical agents. Syrian hamsters were 
studied, therefore, to quantitate the effects of methyl methanesulfon- 
ate (MMS) and dimethylnitrosamine (DMN) on sperm shaping. In 
the mouse, the alkylating agent MMS produces sperm-shape abnor- 
malities whereas DMN, a known carcinogen, is ineffective. Groups 
of sexually mature male hamsters received intraperitoneal injections 
of MMS in graded doses from 0 to 250 mg of MMS per kilogram of 
body weight or 0 to 25 mg of DMN per kilogram of body weight. 
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Testes weights, numbers of epididymal sperm, and the percentage of 
morphologically abnormal sperm were monitored up to 12 weeks 
after treatment. With MMS the testes weights and epididymal sperm 
numbers were slightly and irreproducibly decreased in the exposed 
hamsters whereas sperm abnormalities showed reproducible dose- 
dependent increases at 1 to 5 weeks after exposure. At later times the 
sperm abnormalities in the MMS-exposed group were not statistical- 
ly different from control values. For DMN, although several animals 
died within a week of exposure to the highest dose, no significant 
effects in any of the spermatogenic parameters at any time or dosage 
point were found in the survivors. The results obtained for MMS 
and DMN in the hamster were strikingly similar to those previously 
reported in the mouse. These results show that the sperm-morphol- 
ogy test can be easily and reliably applied to a species other than the 
mouse. 


24685 (CONF-771017—, pp 79-88) DNA variability of abalone 
sperm as a measure of copper toxicity. Lake, S.; Gledhill, B.L.; 
Harrison, F.L. (University of California, Livermore). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Sperm from the black abalone, Haliotis cracheroidii, were 
used to determine if copper, an energy-related pollutant, has a 
measurable effect on the DNA content of individual sperm. We 
began this study after many abalone died following an accidental 
release of a large quantity of copper into the seawater near the 
Diablo Canyon Nuclear Power Plant in California. Mature sperm 
were sampled from animals that had died after exposure to 10, 20, 30, 
50, 100, or 1000 parts per billion (ppB) copper (Cu”* ) as the sulfate 
in tanks of natural seawater. Average survival time ranged from 20 
to 77 days. The gonads were ashed and Cu* concentrations deter- 
mined by atomic absorption spectroscopy. The gonadal concentra- 
tions of the 20- to 50-ppB groups (n = 2 to 11) were significantly (p 
= 0.05) higher than those of the control group (n = 9). Animals 
exposed to 100 and 1000 ppB (n = 5) died within 48 hr; gonadal 
Cu” concentrations were in the range of control values. At least 10* 
sperm stained with acriflavine, a fluorescent dye that binds to DNA, 
were analyzed on a flow cytometer (FCM) for individual cell DNA 
content. Abalone sperm produce a single peak in a frequency distri- 
bution that relates the number of cells to fluorescence intensity. The 
width of the peak, calculated as the coefficient of variation (CV), 
describes the variability of the DNA in the population. The CV's of 
the 50-ppB group (n = 11) were significantly (p < 0.02) larger than 
those for the control group. The seawater concentration of Cu** was 
directly related to the CV but not the gonadal concentration. These 
studies suggest that this method can assess gonadal clastogenesis in 
marine animals. 


24686 (ORNL/EIS—145) Ozone in aquatic systems: a selected, 
annotated bibliography. Adams, S.M.; Jolley, R.L.; Mattice, J.S.; 
Trabalka, J.R. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-7405-ENG-26. 86p. Dep. NTIS, PC A0OS/MF AOl. 

This bibliography, containing references on the chemistry and 
biological effects of ozone in aquatic systems, is part of an assessment 
of the literature of the environmental impact of power plant cooling 
systems. The references are arranged by subject category and index- 
es are provided for author, keywords, scientific name of test orga- 
nism, location of study, and title (alphabetical listings of keywords- 
in-context of non-trivial words in the title). 


24687 (RLO—2221/T2-36) Azide mutagenicity in mammalian 
cell culture. Jones, J.A.; Starkey, J.; Kleinhofs, A. (Washington State 
Univ., Pullman (USA)). 1977. Contract EY-76-C-06-2221-002. 9p. 
Dep. NTIS, PC A02/MF AO1. 

Sodium azide, a common laboratory and industrial chemical 
which has previously been shown to be mutagenic in bacteria and in 
barley, was demonstrated to be also highly mutagenic for the Chi- 
nese hamster cell lines V79 and V7979 and a rat liver cell line Lew 
A,. It induced mutants at the gene loci governing 8-azaguanine and 
ouabain resistance at a frequency comparable with that following 
ethylmethane sulfonate treatment. This frequency was markedly 
enhanced in the moderately DNA repair deficient Chinese hamster 
subline V7979. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 21173, 21322, 24122, 24686 


PLANTS 
REFER ALSO TO CITATION(S) 21173, 21260, 24484, 24548 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 21260, 24686 
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VERTEBRATES 


REFER ALSO TO CITATION(S) 24653, 24660, 24675, 24676, 
24679, 24686, 24714 


24688 (CONF-771017—) Developmental toxicology of energy- 
related pollutants. Mahlum, D.D. Sikov, M.R.; Hackett, P.L.; 
Andrew, F.D. (eds.). (Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research; Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). 1978. Contract EY- 
76-C-06-1830. 661p. Dep. NTIS, PC A99/MF AO1. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 

Separate abstracts were prepared for the 46 papers presented 
at the conference. (HLW) 


24689 (CONF-771017—, pp 27-36) Depressed food intake and 
reduced reproduction in Japanese quail after a single dose of Prudhoe 
Bay crude oil. Engel, S.E.; Roudybush, T.E.; Dobbs, J.C.; Grau, 
C.R. (Univ. of California, Davis). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


As part of a program to assess the possible effects of an oil 
spill on reproduction of seabirds, laboratory experiments were con- 
ducted with female Japanese quail. Although these captive birds 
differ from seabirds in several respects, they provided a model for 
examining some effects of a single dose of Prudhoe Bay crude oil 
(PBCO) on reproduction. The first experiment was conducted with 
three groups of female quail, each containing 30 birds, fed by capsule 
0, 400, or 800 mg of PBCO. Immediately following oil administra- 
tion, food intake decreased significantly and remained low for one 
full day. In the 800-mg group, shell thickness was reduced the day 
after dosing. Both egg production and egg weight were reduced on 
day 2. Egg production did not decrease after the 400-mg dose, but 
both egg weight and shell thickness were reduced. Egg production 
and egg weight returned to normal 3 days after dosing. The second 
experiment included, in addition to obtaining data on egg production 
and egg weight, measurements of hatchability and subsequent chick 
growth. Females were bred daily and dosed as before. Hatchability 


of fertile eggs set was not reduced, but because of decreased egg 
oer ange and shell quality, reproductive success was decreased. 


atching weight was reduced in the oil-treated group, but body- 
weight gain equalized in all groups by the second week. In the third 
experiment the same amount of food eaten hourly by the 800-mg 
group was fed 24 hr later to a group of 30 food-restricted females. 
The reduction in shell thickness and egg weight in the food-restrict- 
ed group was similar to that of the group dosed with oil. Egg 
production also decreased, but there was less effect on egg produc- 
tion in the restricted group than in the oil-fed group. It is concluded 
that a temporary reduction in food intake accounts partially, but not 
completely, for the adverse effects of a single dose of Prudhoe Bay 
crude oil on reproductive success of quail. 


24690 (CONF-771017—, pp 105-114) Entry of circulating muta- 
gens into the rete testis fluid of rats. Free, M.J.; Jaffe, R.A.; Pelroy, 
R.A. (Battelle, Pacific Northwest Laboratories, Richland, WA). 
1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Rete testis fluid is made up of fluids that bathe the germinal 
cells. These fluids are secreted, at least in part, by the blood—testis 
barrier, a selective barrier made up of Sertoli cells and other ele- 
ments in the basal layer of the germinal epithelium. In order to 
determine if circulating mutagens can pass through the blood—testis 
barrier or concentrate in the germinal portion of the testis, a number 
of known mutagens, radiolabeled and in aqueous solution, were 
infused separately into the systemic circulation of adult male rats for 
over 1 to 2 hr while sequential samples of rete testis fluid (RTF) 
were drawn from an efferent duct, a femoral artery (FA), and, in 
some instances, testicular collecting veins (TV). Samples were as- 
sayed for radioactivity by liquid scintillation spectrometry. Although 
aqueous perfusates restricted doses to nanogram and low microgram 
levels, label from tritium-labeled benzo(a)pyrene (BAP), carbon-14- 
labeled N-methyl nitrosoguanidine (NTG), and tritium-labeled di- 
benzanthracene (DBA) appeared in RTF within 15 min after the 
start of infusion and increased steadily as blood levels increased, 
reaching 50% of systemic blood levels (NTG) or even reaching 
(BAP) or exceeding (DBA) blood levels. Testis vein levels of label 
were similar to or slightly lower than systemic arterial levels. 
However, in one instance, BAP infused at 16 ng/min appeared to be 
completely cleared from the testicular blood supply by the testis for 
more than 30 min as evidenced by the absence Of detectable label in 
TV blood in the face of FA and RTF levels. When DBA or NTG 
was infused directly into a testicular collecting vein, the labeled 
compounds in RTF reached several times the FA levels, suggesting 
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a direct flux between the testicular collecting veins and the rete 
testis. We concluded that circulating mutagens can rapidly enter the 
rete testis fluid of rats. 


24691 (CONF-771017—, pp 152-161) Inhibition of mouse 
embryo development in vitro by benzo(a)pyrene. Pedersen, R.A.; 
Spindle, A.I.; Takeshisa, S. (Univ. of California, San Francisco). 
1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


To determine if polycyclic aromatic hydrocarbons inhibit the 
development of early mouse embryos, we exposed them to activated 
benzo(a)pyrene and observed their subsequent fate in culture. Al- 
though treated morulae developed into blastocysts, hatched, at- 
tached, and formed trophoblast outgrowths at the same incidence as 
controls, 1 ug of activated benzo(a)pyrene (BP) per milliliter re- 
duced the incidence of inner cell mass growth and its differentiation 
into endoderm and ectoderm to 50% of control; treatment with 10 
pg/ml reduced development to these end points to 67% and 55%, 
respectively. Treated early blastocysts also hatched, attached, and 
formed trophoblast outgrowths at control levels, but 1 or 10 ug/ml 
reduced inner cell mass survival to 79% of control and reduced the 
differentiation into endoderm and ectoderm to 45 to 55% of control. 
Treatment of late blastocysts with 1 — did not inhibit develop- 
ment significantly, but treatment with 10 g/ml reduced inner cell 
mass survival to 60% of control and reduced endoderm—ectoderm 
differentiation to 44% of control. These embryos had increased 
numbers of sister chromatid exchanges after treatment with 1 or 10 
pg/ml. These results indicate that activated benzo(a)pyrene interacts 
with chromosomes and impairs the early development of mouse 
embryos in vitro. We conclude that cultured mouse embryos may be 
a suitable system for assessing developmental toxicity of hydrocar- 
bons that require metabolic activation. 


24692 (CONF-771017—, pp 162-174) Characteristics of a new 
approach in teratology: in vitro differentiation of early mouse embryos 
beyond the preimplantation period after cyclophosphamide treatment 
in vivo. Spielmann, H.; Eibs, H.G.; Mueller, U.J. (Institut fuer 
Toxikologie und Embryonal-Pharmakologie der Freien Universitaet 
Berlin, West Germany). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


A dose-related embryolethal effect was found after treatment 
of pregnant rats or mice with cyclophosphamide (CPA) during the 
reimplantation period. Transplantation studies together with histo- 
Ogical investigations showed effects of the early treatment on the 
development of both the embryo and the maternal part of the 
see smage In vitro culture beyond the time of implantation allowed 
urther elucidation of the action of early CPA treatment on differen- 
tiation of preimplantation mouse embryos. At optimal conditions 
(37°C; culture medium, NCTC-109 supplemented with fetal calf 
serum; gas phase, 5% COz in air; culture period, 120 hr), develop- 
ment and differentiation of mouse blastocysts in vitro proceeded 
through the following developmental steps: hatching from the zona 
pellucida, attachment to the surface of the culture dish, and out- 
growth of three characteristic cell types: a trophoblast layer with 
= cells and an inner cell mass (ICM) consisting of two germ 
ayers, the ectoderm and the entoderm. When mouse embryos were 
removed on day 3 of pregnancy, 24 hr after maternal CPA treatment 
on day 2, the ratio of morulae to blastocysts was unaffected and the 
blastocysts appeared light microscopically normal. However, the 
cell number of both morulae and blastocysts was decreased dose 
dependently. When blastocysts from CPA-treated and untreated 
mothers were cultured in vitro in NCTC-109 medium for 120 hr, 
embryos from CPA-treated mothers showed a dose-related alteration 
of the developmental characteristics. The percentage of embryos 
that underwent ICM differentiation into two germ layers was the 
most sensitive parameter. The ICM cells seemed to be more sensitive 
to the alkylating agent than the trophoblast cells. Additional studies 
on the effects of incorporation of the stable isotope ‘°C into mouse 
blastocysts indicated that this system holds promise as a test for 
putative teratogens. 


24693 (CONF-771017—, pp 175-187) Application of a sensitive 
in vivo teratological system to the testing of benzo[a]pyrene. Russell, 
L.B.; McKinley, T.W. Jr. (Oak Ridge National Lab., TN). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Effects on morphogenesis from benzo[a]pyrene (BP) injec- 
tions to pregnant females have, for the first time, been demonstrated 
by choosing embryonic stages shown earlier to have maximum 
sensitivity for the induction of homeotic shifts and choosing a mouse 
strain, BALB/c, favorable for revealing such shifts and genetically 
responsive to the induction of aryl hydrocarbon hydroxylase activi- 
ty. Benzo[a]pyrene administered 18 hr prior to a stage of maximum 
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sensitivity, as determined with x rays, produced pyr necing eA the 
results typical of this sensitive period for each of four homeotic 
characters (shifts in positions of vertebral borders and in sternal 
features) and for birth-weight reduction. These results indicate that 
the BP-induced disturbance in the embryo was not delayed for more 
than a day after injection, but further experiments are needed to 
determine the earliest onset of this disturbance. The effects increased 
with dose and were observable in all homeotic characters at the 
lowest dose used, 50 mg of BP per kilogram of body weight given 
intraperitoneally. In addition to the clear-cut action on quantitative 
characters, BP also produced limited mortality and some outright 
abnormalities, a few of which were externally recognizable. Howev- 
er, injections of 50 or 100 mg of BP per kilogram of body weight 
were considerably less effective than were 100-R x rays, adminis- 
tered at the corresponding stage, in inducing such morphological 
abnormalities. Even though the quantitative shifts, too, were induced 
at a lower frequency by the BP injections than by 100 R, these shifts 
were so clear-cut as to confirm the usefulness of homeotic characters 
in the discovery of weak teratogenic effects. 


24694 (CONF-771017—, pp 188-203) Transplacental toxicology 
of the polychlorinated and polybrominated biphenyls. Lucier, G.W. 
(National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC); Davis, G.J.; McLachlan, J.A. 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Transplacental toxicities of the halogenated biphenyls may 
include immediate effects on the developing fetus (fetotoxicity and 
teratogenicity) as well as delayed subtle effects manifested in the 
mature offspring (postnatal deficits in organ function). Groups of 
timed pregnant CD-1 mice were treated orally on days 10 to 16 of 
gestation with either polychlorinated biphenyls (3,4—3’,4’-tetrach- 
lorobiphenyl) (4-CB); 2,4,5—2’,4’,5'-hexachlorobiphenyl (6-CB); or a 
polybrominated biphenyl (2,4,5—2',4',5’-hexabromobiphenyl) (6- 
BB). Halogenated bipheny! isomers were selected to compare differ- 
ences in toxic effects as a function of number, position, and type of 
halogen substitution. Doses ranged from 0.3 to 32 mg kg™! day ~4 
Mothers were sacrificed on the 19th day of gestation, and the 
number of resorptions and dead fetuses were determined; skeletal 
and visceral abnormalities were noted in viable fetuses. Body weight 
and viability of offspring were determined at 4 and 20 days after 
birth. After sexual maturity, the fertility of both male and female 
offspring was assessed by serial mating and forced breeding tech- 
niques, respectively. In addition, the estrous cycles were monitored 
in groups of treated and control offspring. Histopathologic evalua- 
tions were made in selected tissues from representative animals. 
Behavioral observations were also included. Attempts were made to 
correlate the transplacental toxicity of specific organ systems with 
aspects of perinatal pharmacology of pure radioactive PC and PBB 
analogs, including placental transfer, milk secretion, and tissue 
uptake and retention. 


24695 (CONF-771017—, pp 375-383) Developmental toxicity 
evaluations: an overview of current animal models and methods. Hoar, 
R.M. (Hoffman-La Roche Inc., Nutley, NJ). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The current procedures for evaluating the potential develop- 
mental toxicity of pharmaceuticals, food additives, or pesticides are 
the result of efforts by various organizations, in particular the U.S. 
Food and Drug Administration in 1966 and the World Health 
organization in 1967. These guidelines represented the collective 
thinking of the experts at that particular moment in their progression 
toward an understanding of teratogenic testing. The continued ac- 
ceptance of the guidelines today attests to the scientific acumen and 
vision of their originators. However, the constant introduction of 
new chemical structures and the increased sophistication and growth 
of the science of teratology has created an increasing sense of 
uncertainty about the guidelines and active discussions of their 
limitations. Thus, efforts to improve the procedures for evaluating 
developmental toxicity have taken several directions. The various 
species used in this testing are being reexamined for their relationship 
to man in such diverse areas as metabolism and placentation. This 
examination has sharpened the debate about the value in real terms 
of extrapolating animal data to man as we attempt to assess human 
hazard. The realization that functional deficits have been ignored 
when evaluating congenital defects has generated interest in the 
development of adequate testing of neonatal physiological and cen- 
tral nervous system parameters. Finally, the realization that there is 
no adequate worldwide assessment of the effect upon man of these 
compounds and their combinations and permutations has led to the 
establishment of some limited surveillance programs in epidemiology 
and the acknowledgment that more must be done. 


24696 (CONF-771017—, pp 396-409) Miultidisciplinary ap- 
proach to the assessment of developmental toxicity associated with 
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chronic lead exposure. Kimmel, C.A. (National Inst. of Environmen- 
tal Health Sciences, Research Triangle Park, NC); Grant, L.D.; 
West, G.L.; Martinez-Vargas, C.M.; McConnell, E.E.; Fowler, B.A.; 
Woods, J.S.; Howard, J.L. 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The need to include postnatal functional evaluations as an 
integral part of developmental toxicity screening programs has 
become increasingly apparent in recent years. It is now clear that, in 
addition to defining physical defects, such as gross malformations 
present at birth, long-term postnatal assessments of physical and 
behavioral deficits should be carried out for any suspected toxic 
agent. Certain basic principles for the development of efficient 
toxicity screening systems are outlined. For example, screening for 
overt toxic effects (e.g., growth retardation) should be carried out 
before initiation of more expensive and difficult assessments of other 
end points (e.g., subtle behavioral or ultrastructural changes). A 
broad integrated approach to the assessment of developmental and 
long-term toxicity of lead is presented as one example of a screening 
program to evaluate a number of morphological, biochemical, and 
behavioral test procedures regarding their utility and sensitivity in 
detecting toxic effects. —response comparisons for data ob- 
tained determined that morphological evaluations of the kidney 
probably constituted the most sensitive test of lead toxicity in that 
such evaluations revealed subtle cytological alterations at lead expo- 
sure levels below those which resulted in other toxic effects. Addi- 
tional effects that were apparent at exposure levels below those 
which produced growth retardation included delayed vaginal open- 
ing, alterations in immunological competence, and other morpho- 
logical alterations in the kidney. Suggestions are made for control- 
ling experimental design and evaluating data. 


24697 (CONF-771017—, pp 410-424) Behavioral assessment in 
the developmental toxicology of energy-related industrial pollutants. 
Nelson, B.K. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Teratology became an established discipline during the 1960s, 
but, although interest is expanding, there still remains a dearth of 
knowledge concerning the behavioral effects of toxicants adminis- 
tered during embryonic, fetal, and neonatal development. This paper 
provides a general introduction to methods that can be used to 
determine the effects of pollutants on the development of nervous 
system function. The central nervous system (CNS) remains suscep- 
tible to damage over a much longer time span than do most systems. 
Since normal CNS function is displayed differently throughout life, 
testing for damage includes a variety of functional tests administered 
at different stages of development. Generally, reflex function can be 
tested early in life, followed by subsequent testing of sensory func- 
tion and coordinated motor activity and patterns, and later learning 
and retention. Finally, reproductive performance, with its attendant 
species-specific maternal and paternal behaviors, can be observed. 
The research discussed focuses on methods appropriate for studying 
a variety of behavioral parameters, which may be more sensitive 
indicators of developmental damage than are the more commonly 
used techniques in teratology. Teratogens administered later in ges- 
tation or at dose levels lower than those required to produce overt 
damage often produce behavioral deviations in the offspring. 


24698 (CONF-771017—, pp 469-478) Teratogenic potential of 
sulfur dioxide and carbon monoxide in mice and rabbits. Murray, F.J. 
(Dow Chemical Company, Midland, MI); Schwetz, B.A.; Crawford, 
A.A.; Henck, J.W.; Staples, R.E. 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


The teratogenic potential of sulfur dioxide (SO2) was evaluat- 
ed in CF-1 mice and New Zealand rabbits exposed to the compound 
alone or in combination with carbon monoxide (CO). Exposure for 7 
hr/day was to filtered room air (controls), SO. (mice, 25 ppM; 
rabbits, 70 ppM), or to SO2 plus CO (250 ppM, determined to be 
nonteratogenic in previous studies). Mice and rabbits were —— 
from days 6 to 15 and 6 to 18 of gestation, respectively. Slight 
maternal toxicity (primarily decreased food consumption) was dis- 
cerned in both species inhaling SO. or SO: plus CO. Ex posure of 
mice and rabbits to SO2 alone resulted in an increased pn ee of 
some minor skeletal variants among their offspring but did not result 
in teratogenicity in either species. In mice a slight decrease in fetal 
body weight was also observed. Exposure of mice to SO: plus CO 
did not significantly alter the occurrence of any single fetal alter- 
ation; a slight increase was noted in the incidence of total major 
malformations, but this increase was not statistically significant and 
thus was not considered to constitute a teratogenic effect. Rabbits 
exposed to the combination demonstrated no evidence of teratogeni- 
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city, even though the incidence of resorptions was significantly 
increased. In both species exposure to SO2 plus CO did not poten- 
tiate the increased incidence of skeletal variants seen with SO: alone. 
In conclusion, neither SO. alone nor SO: and CO in combination 
were teratogenic in mice or rabbits. 


24699 (CONF-771017—, pp 479-490) Effect of carbon monoxide 
on glucose metabolism and growth of rat embryos. Robkin, M.A.; 
Cockroft, D.L. (Cambridge Univ., England). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Rat embryos at day 11 to day 12 of gestation cultured for 18 
hr in vitro respond to reduced oxygen or to elevated levels of carbon 
monoxide. Glucose consumption and lactate production increase, 
whereas the growth rate decreases. The ratio of lactate produced to 
glucose consumed increases to values characteristic of earlier, more 
anaerobic, embryos. It is suggested that most of the energy con- 
sumed by the embryo goes to support growth and that the change in 
glucose metabolism results in a decrease in available energy, which 
decreases the growth rate. The response to reduced oxygen is more 
marked than the response to elevated levels of carbon monoxide, and 
we interpret the result to imply that oxygen transport in these 
embryos is primarily via solution rather than via combination with 
hemoglobin. 


24700 (CONF-771017—, pp 491-504) Contrasting embryopathy 
eet Be eee SP ae eee Oe ee eee 
ottet, N.K. (Univ. of Washington Medical School, Seattle). 1978. 
From 17. Hanford biology symposium; Richland, WA, USA 

(17 Oct 1977). 


Chronic low-dose expoure to methyl mercury does not pro- 
duce a detectable increase in specific malformations; our investiga- 
tions, however, have revealed a dose-related decrease in fetal size. 
Rats given total doses of 2 to 16 mg of methyl mercury per kilogram 
of body weight throughout gestation demonstrated a maternal liver 
mercury burden range of 12 to 75 yg/g at the time of sacrifice on 
day 20. With increasing maternal mercury burden, fetal weights 
ranged from 3.7 +- 0.13 (the lowest dose) to 2.1 g (the highest dose). 
Control fetal weights were 4.2 +- 0.13 g. Fetal death and fetal 
mercury burden were also dose related. Decreased fetal weight may 
be due to a decrease in the number of cells, in the size of cells, or of 
interstitial substances. Our experiments show that the decreased size 
is associated with a decreased number of cells in some organs. Since 
DNA content is an index of the number of cells, we have assayed for 
DNA and total protein in the kidneys and livers of fetuses from more 
than 100 litters and have found the DNA content to be significantly 
decreased: 0.114 +- 0.042 yg of DNA per kidney in controls vs. 
0.068 +- 0.034 in the experimentals (p < 0.01). Kidney protein 
values for controls were 6.471 +- 1.995 wg vs. 3.972 +- 1.990 pg for 
experimental fetuses (p < 0.01). These values were expressed as 
concentrations (microgram per gram of tissue). There was no signifi- 
cant difference between control and experimental kidneys. Compara- 
ble results were obtained for the liver. These findings indicate that 
the decreased fetal organ size is due to a decreased number of cells 
per organ or tissue. We have obtained confirmatory evidence for this 
conclusion. Using tritiated thymidine to determine the number of 
cells in the process of replicating, we found methyl mercury exposed 
— were incorporating less tritiated thymidine label than control 
etuses. 


24701 (CONF-771017—, pp 520-535) Effects of lead exposure on 
the developing rat parietal cortex. Murray, H.M. (Univ. of New 
_— School of Medicine, Albuquerque); Gurule, M.; Zenick, H. 

" From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Lead is known to cause human encephalopathy, and the latent 
effects of encephalopathy on mental development also have been 
known for some time. Although the — pathology of lead 
intoxication in experimen‘al animals has characterized as vascu- 
lar, it is now known if there also is involvement of the site of 
information transfer between nerve cells, the neuronal dendritic 
spines. To —— this possibility, we exposed rats to lead acetate 
in water, 400 or 750 mg kg™' day ~'. Exposure periods were durin, 
gestation—nursing only, during postweaning only, and during both 
gestation—nursing and eg oa | Parietal cortexes of 30-day-old 
rats were stained with the Golgi—Kopsch technique, and dendritic 
spine counts were made on pyramidal and stellate neurons. Lead- 
exposed animals show significant decreases in spine counts from 
those of control animals. In addition, morphological abnormalities, 
such as an increase in stalk length of thin spines and a tendency to 
form large bulbous endings at the tip of the stalks, are seen. The 
degree of decrease in spine density is not strictly dose related in 
animals exposed only after weaning. The possible role that undernu- 
trition plays in the brain response to lead exposure is not known at 
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“os yes There is an involvement, however, of neuronal elements in 
lead exposure which is as severe as that seen in sensory deprivation 
and aging. The decreases in spine density and morphological abnor- 
malities observed in this study may be the substrate for behavioral 
alterations described in the literature of lead encephalopathy. 


24702 (CONF-771017—, pp 536-544) Arsenic as a teratogen. 
Hood, R.D. (Univ. of Alabama, Tuscaloosa). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Environmental contamination with toxic elements such as 
arsenic can occur when coal is burned for fuel. Thus it may be 
significant that arsenic has been found to be embryotoxic and terato- 
genic in a variety of species. Intraperitoneal injection of pregnant 
mice with 45 mg of sodium arsenate per kilogram of body weight on 
single gestation days caused increased prenatal mortality, significant- 
ly increased the incidence of malformations, and decreased fetal 
growth. We subsequently treated ens mice intraperitoneally 
with 40 mg of arsenate per kilogram of body weight and compared 
the results with those obtained from treatment by gavage. Oral doses 
of 120 mg/kg were required to cause maternal toxicity and affect 
fetal weights, whereas penatal mortality was increased less by oral 
treatment than by injection. Gross malformations were seen in 
fetuses from both intraperitoneally and orally treated dams, but 
incidence of malformations differed significantly from control values 
only in litters from injected dams. Arsenate labeled with As was 
detected in fetuses after intraperitoneal or oral administration. Multi- 
ple oral doses of up to 60 mg/kg on three consecutive days had little 
effect. In addition, intraperitoneal injection of arsenate into pregnant 
rats, intravenous injection into hamsters, and injection into either the 
yolk sac or chorioallantoic membrane of chicken embryos may 
produce embryotoxicity and teratogenesis, according to literature 
reports. Sodium arsenite has also been found to be embryotoxic and 
teratogenic in mice injected intraperitoneally. Dose levels (10 to 12 
mg/kg) required to produce significant effects were considerably 
less than those for arsenate. Preliminary results with orally adminis- 


tered arsenite indicate that doses of up to 20 mg/kg during organo- 
genesis were not significantly teratogenic. 


24703 (CONF-771017—, pp 555-567) Use of perfusion in the 
study of placental transport of mercury and cadmium. Kelman, B.J.; 
a B.K. (Comparative Animal Res. Lab., Oak Ridge, TN). 


" From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Most studies of pollutant transfer to the fetus are confounded 
by an inability to te fetal uptake from placental transport. By 
ing the fetal circulation of placentas in situ, we have separated 
etal uptake of mercury and cadmium from placental transport. The 
dam is injected intravenously with trace quantities of tritiated water 
(to serve as a baseline measurement and indicate changes in maternal 
blood flow to the placenta) and the radiolabeled metal to be studied 
while the fetal side of the placenta is perfused at normal physiologi- 
cal rates. The clearance of tritiated water is a linear function of 
ion rate since water equilibrates rapidly between maternal and 
etal circulations. When the regression of tritium clearance on perfu- 
sion rate is used to estimate the tritium clearance at a single perfusion 
rate, tritium clearance becomes a function of radiolabel supplied by 
the maternal circulation only. The clearance of labeled water has 
been used in this manner to measure changes in maternal placental 
blood flow and as a baseline for comparisons between females. Using 
placentas, we have found that differences in clearances 
‘ween organic and inorganic mercury are sufficient to account for 
reported differences in fetal absorption and that low levels of cadmi- 
um transfer to the fetus reported in the literature for many animals 
are more likely due to low levels of circulating maternal plasma 
cadmium than to the presence of a strong placental barrier. 


24704 (CONF-771017—, pp 568-585) Strain and tissue differ- 
ences in cadmium-binding in um-treated mice, Wol- 
kowski-Ty]l; R.M. (Univ. of Connecticut, Groton). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Liver cytosol and serum from C57BL and NAW/Pr cadmi- 
um-treated non-pregnant females and from females treated at 10 
days’ pregnancy were examined by gel filtration (Sephadex G-200) 
to evaluate the biological relevance of the CdBP findings. Tissues 
from nonpregnant females sacrificed 4 hr after cadmium treatment 
contained cadmium bound to 10,000-MW CdBP in both strains. 
Observations on liver cytosol in females treated at 10 days’ pregnan- 
cy differed by strain: 10,000-MW CdBP was the predominant form 
in CS7BL mice; 19,000-MW CdBP, in NAW/Pr. Both forms of 
CdBP were present in serum of both strains. These observations 
suggested that binding of cadmium to the dimer can be triggered by 
pregnancy. They are consistent with the interpretation that cadmium 
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bound to monomer or dimer moves through the blood, and dimeric- 
bound cadmium is retained by placental tissue, whereas monomeric- 
bound cadmium passes to the embryo. In view of the apparent 
relationship between dimeric binding of cadmium and pregnancy, 
the influence of hormonal status on the binding of cadmium is under 
investigation. It appears that the progesterone status of the animal is 
important. 


24705 (CONF-771017—, pp 586-599) Cadmium toxcity in the 
pregnant rat. Martin, P.G.; Hitchcock, B.B.; King, J.F. (Comparative 
Animal Res. Lab., Oak Ridge, TN). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Iron-deficient and normal pregnant rats were assigned to 
groups that either received a dose of cadmium (0.025, 0.050, or 0.100 
mmole) plus 8 pCi of /sup 115m/Cd on day 18 of gestation or 
served as a nondosed group. Animals were either sacrificed 3 days 
after the dosing or allowed to litter (nondosed and 0.100 mmole 
cadmium groups only); pups and dams were sacrificed at 14 days of 
age. Viability of iron-deficient dams and fetuses and pups from iron- 
deficient dams was affected by the 0.100 mmole cadmium dose to a 
greater degree than was that in comparable normal animals. Al- 
though calculated amounts of cadmium deposited in the dam’s liver, 
kidney, blood, tibia, and fetuses were greater in iron-deficient than in 
normal animals at all doses, differences were not significant except in 
the amount of cadmium accumulated in the placenta at the highest 
cadmium doses. Total deposition in the placentas/litter was similar 
for normal and iron-deficient groups at each dose level. The de- 
creased viability may have been due to the dam’s decreased food 
intake; blockage of nutrients, especially minerals, by cadmium— 
protein complexes in the placenta; or hormonal interruptions of 
pregnancy by steroid—cadmium complexes. 


24706 (CONF-771017—, pp 600-613) Cadmium toxicity in 
preimplantation mouse embryo development. Pedersen, R.A.; Lin, 
T.P. (Univ. of California, San Francisco). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Cadmium administered to pregnant mice, rats, and hamsters 
during the period of organogenesis is known to cause fetal necrosis 
and gross developmental anomalies. To determine whether cadmium 
is toxic to mouse embryos during preimplantation development, we 
cultured embryos from the 2-cell, 4-cell, 8-cell, or morula stage to 
the blastocyst stage in 10~* to 10~° M cadmium chloride. The 
preimplantation development of embryos at the lower concentra- 
tions (10~* M to 10~® M) was not significantly different from control 
cultures, but cleavage-stage embryos treated with 10° M cadmium 
underwent developmental arrest (predominantly at the 8-cell stage) 
with an EDso of approximately 5 x 10~° M. Embryos treated at the 
morula stage, however, were notably less sensitive to cadmium, and 
some morulae treated with 10~° M were even capable of developing 
into normal fetuses after transfer to foster mothers. Our results show 
that cadmium acts directly on preimplantation embryos developing 
in vitro and that the toxic effect of cadmium decreases substantially 
between early cleavage stages and the morula stage. Although the 
amount of cadmium actually entering the embryo and its mechanism 
of toxicity are still unknown, we suggest that the apparent stage 
specificity of cleavage arrest may be related to known effects of 
cadmium on energy metabolism or on other enzymatic processes. 


24707 (CONF-771017—, pp 614-626) Cadmium-induced terato- 
city and embryotoxicity in the mouse, Pierro, L.J.; Haines, J.S. 
niv. of Connecticut, Storrs). 1978. 
From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Acute maternal exposure to cadmium at 7 days’ gestation is 
responsible for embryotoxicity and abnormal development of the 
brain, eyes, and face in CS7BL mice. Breeding experiments involv- 
ing CS7BL and NAW/Pr, an inbred strain whose embryos are 
relatively resistant to cadmium, demonstrate a strong maternal influ- 
ence on cadmium-induced teratogenicity and embryotoxicity. Tera- 
togenicity scores calculated for individual females on the basis of the 
frequency of abnormalities in their litters represent a phenotypic 
character that is transmitted as a dominant trait and shows segrega- 
tion in the F: and BC; generations. Embryo mortality scores of 
individual females are heterogeneous, but mean scores for BC; and 
RBC, females, if based on litters containing second backcross gen- 
eration embryos, cannot be distinguished from NAW/Pr and 
CS7BL, respectively. Although a strong influence of the maternal 
genotype on cadmium-induced teratogenicity is clearly demonstrat- 
ed, some evidence for a modifying effect of the embryonic genotype 
is also apparent. Sire effects mediated through the embryonic geno- 
type can be shown on mean teratogenicity scores of BC; and RBC, 
females as well as on mean scores for specific types of abnormalities. 
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In addition, females from a third strain, NSP/Pr, show higher 
teratogenicity scores with C57BL sires than with NAW/Pr. 


24708 (CONF-771017—, pp 627-637) Prenatal cadmium expo- 
sure: effects on essential trace metals and behavior in rats. Cooper, 
G.P.; Choudhury, H.; Hastings, L.; Petering, H.G. (Univ. of Cincin- 
nati, OH). 1978. 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


Female rats were exposed for 90 days before and during the 
period of — to 4.3, 8.6, 17.2, or 34.4 yg of cadmium per 
milliliter of drinking water. The two lower exposure levels had no 
effect on birth weight or growth of pups but did reduce their whole- 
body copper levels; iron levels were also reduced in the 8.6- 
group. Mean spontaneous locomotor activity (SLA), recorded for 
weeks — at approximately 35 days of age, was reduced but 
not significantly. The highest exposure level (34.4 g/ml) reduced 
birth weight, weight gain during lactation, and whole-body copper 
and iron content, but the SLA was greater than that of control rats. 
When exposure of female rats to either 17.2 or 34.4 wg of cadmium 
per milliliter of drinking water was limited to the period of gestation, 
birth weights of pups in the 34.4-~g group were reduced; the weight 
gain of both groups during lactation was normal. The SLA of the 
gestationally exposed 17.2-~g group was depressed and that of the 
34.4-ug group was elevated. We conclude that exposure of female 
= to a during the — 3 prgnenoy ee produce 
changes in the copper and iron levels of pups as well as ‘ap ome i 
— in SLA without significantly increasing their body burden 
of cadmium. 


24709 (LBL—6877, pp 142-146) Visible light and ozone damage 
to mammalian membranes. Packer, L.; Mehlhorn, R.; Quintanilha, A.; 
Aggarwal, B.; Maguire, J. 1977. 

In Energy and Environment Division annual report 1977. 

Flavins seem to be the endogeneous photosensitizers responsi- 
ble for the primary processes of inactivation of the respiratory chain. 
The evidence can be summarized as follows: (1) all the inactivated 
dehydrogenases are flavin enzymes. This is consistent with the 
sensitivity to light of purified flavin enzymes. (2) All types of 
endogenous flavins of the mitochondria were gradually lost during 
illumination. (3) Reduction of flavins during illumination, by incuba- 
tion of mitochondria in the presence of substrates and electron 
transport inhibitors, protects against inactivation. This is 
since flavins in their reduced state absorb much less visible light. 


24710 (UCRL-Trans— 11434) Thermodynamic activity of certain 
industrial poisons: use of activity in the toxicology of volatile organic 
compounds. Filov, V.A. (Nauchno-Issledovatel’skij Inst. y 
Truda i Profzabolevanij, Moscow (USSR)). Nov 1978. T 

from Tr. Nauchn. Sessii, Leningrad, USSR, pp 223-231, 1958 (Pub. 
1959). 17p. Dep. NTIS, PC A02/MF AOI. 

The equilibrium distribution relationships by means of which 
one obtains comparable quantitative data characterizing the narcotic 
state are examined. The relation of the strength of action 
of substances to different distribution functions and the question of 
logarithmic dependence of the strength in homologous series are 
discussed. A thermodynamic discussion of the narcotic bee on! ae 
Toxicological activity as a function characteristic of n ly 
acting substance at the site of action - activity determining the two- 
phase toxicity of the substance - is substantiated. Data for mice are 
used to set up a toxicity scale for freely evaporating substances. The 
concept of latitude of biological action and thermodynamic capacity 
based on the concepts of activity and two-phase toxicity is proposed 
and substantiated. The direction of the metabolism of toxic sub- 
——— in relation to the decreasing activity of metabolites is dis- 
cussed. 


MAN 


REFER ALSO TO CITATION(S) 21323, 24477, 24480, 24649, 
24688, 24710 


24711 (CONF-771017—, ey Developmental 
as input to the methodology human studies of 
pollutants. Patrick, C.H. 
ministration, Washington, 

From 17. Hanford biology symposium; Richland, WA, USA 
(17 Oct 1977). 


toxicology 
energy-related 
on and Development Ad- 


Methodologies used in human studies of prenatal and neonatal 
diseases due to exposures to energy-related pollutants rely on vital 
statistics data or medical records. Typically, the biological indicator 
of an effect is too broadly defined to identify causative agents. In 
fetal wastage (miscarriages and spontaneous abortions) and still- 
births, a variety of factors ing from maternal dietary habits, 
abuse, maternal disease, an hereditary traits to environmental pol- 
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lutants could be responsible. Vital statistics for congenital malforma- 
tions, stillbirths, and infant mortality in the Oak Ridge, Tenn., area 
are analyzed. Trends for these measures of developmental problems 
are analyzed for the periods before and after start-up of the Oak 
Ridge nuclear facilities in the Anderson—Roane County area where 
two coal-fired power plants are also present. No attempt is made to 
uantify dose terms from potential causes in the Oak Ridge area. 
ther, the analysis illustrates the need to precisely define the 
developmental end — of specific pollutants in man. Obviously, 
gross measures, such as congenital malformations, used in human 
studies need to be separated into better defined end points, such as 
those which developmental toxicologists have found to be associated 
with specific energy-related pollutants, e.g., krypton or 
benzo(a)pyrene. 


24712 (LBL—6877, pp 114-119) Populations at risk to air pollu- 
tion. Hollowell, C.D.; Sacks, S.T.; Selvin, S.; Winkelstein, W. Jr.; 
Austin, D.M.; Merrill, D.W. Jr. 1977. 
In Energy and Environment Division annual report 1977. 
Data bases are operative for (1) socioeconomic and demo- 
raphic factors of the U.S. taken from 1970 population census, and 
2) air quality and emission inventories for TSP, SO2, SO,, NO2, O/ 
sub x/, Os, Co, hydrocarbons, and nonmethane hydrocarbons. These 
data bases will now be analyzed by computer-assisted methods to 
determine the populations risking health problems with air pollution. 


(PCS) 


24713 (ORNL/TIRC—78/3) Vinyl chloride: a review, 1835— 

1975; an annotated literature collection, 1976—1975; a literature 

compilation, 1976—1977. Warren, H.S.; Huff, J.E.; Gerstner, H.B. 

(Toxicology Information Response Center, Oak Ridge, TN (USA)). 

my 1978. Contract W-7405-ENG-26. 218p. Dep. NTIS, PC E13/ 
F E13. 

Vinyl chloride (CH2CHC1) (VC) is a colorless gas, produced 
and marketed in large volume primarily as the base for its versatile 
and relatively inert say polyvinyl chloride. The toxicolo- 

ical problem posed by VC has broad ramifications rooted in the 
ong interval between the industrialization of the VC/PVC processes 
and the first recognition of the potential carcinogenicity of the VC 
monomer. This time delay represents the latent period of the car- 
cinogen within the human organism and may mean that the VC- 
associated cancer cases detected to date represent only the beginning 
of a growing clinical statistic. This report on vinyl chloride consists 
of three parts: Part I provides a review of vinyl chloride and its 
health-related aspects as summarized from the literature through 
1975; Part II comprises an annotated, keyworded, indexed collection 
of 555 references (1835—1975) which emphasizes biological effects 
and includes references concerning analysis and control in both 
workplace and environment; Part III is an updated collection of 
references which extends the bibliography through September 1977. 
This bibliography was compiled from the major scientific abstract 
literature. Current journals in appropriate disciplines were also 
scanned. References are arranged alphabetically by first author's 
name. A permuted title index is appended for easy access to the 
bibliography. 


24714 (UR—3490-1382) Agenda of behavioral toxicology. Weiss, 
B. (Rochester Univ., NY (USA). School of Medicine and Dentistry). 
1978. Contract EY-76-C-02-3490. 6p. (CONF-780770—1). Dep. 
NTIS, PC A02/MF AOl1. 

_ From 7. congress of pharmacology; Paris, France (16 Jul 
1978). 

Behavioral toxicology is a new discipline distinguished from 
Behavioral Pharmacology by the same features that distinguish 
toxicology from pharmacology in general. Its domain encom 
the issues that now dominate the environmental health sciences: 
subtle adverse effects arising from long-term, low-level exposure to 
ambient contaminants. For behavior, ree issues pose special prob- 
lems because functional criteria are so much more amorphous than 
morphological criteria and even the latter represent a rather more 
debatable endpoint than death. Behavioral toxicologists, therefore, 
despite their diversity of background, are united by their common 
concern over the detection of incipient functional impairment, the 
experimental design problems fostered by chronic treatment, the 
difficulties interposed by longitudinal, lifetime observations, and 

rhaps the most troublesome of all, the logic by which adverse 
unctional effects are defined. 


24715 Organic lead in normal human brains. Nielsen, T.; Jensen, 
K.A.; Grandjean, P. (Univ. of Copenhagen, Denmark). Nature 
(London); 274: No. 5671, 602-603(10 Aug 1978). 

Lead-containing organic compounds such as tetraethyl and 
tetramethyl lead have been used for over 50 years as anti-knock 
additives to petrol. The occupational hazards associated with their 
production and use are well documented, but no adverse effects of 
environmental pollution by organolead compounds have yet been 
demonstrated. Here is presented an analysis of 22 human brains 
which shows that a significant part of the lead content may be 
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° lead. The highest concentrations (median, 2 x 10~’ mol per 
were present in individuals residing in the lower floors of 
buildings in the city. In brains of individuals dying from acute 
= with tetraethyl lead, about 10 yg lead per g wet weight 
found. Thus the organic lead content in the background 
a studied ranges from less than 0.1% to about 0.5% of the 
concentration. It is not possible yet to evaluate the health risks 
associated with long-term low-level exposure to organic lead com- 
pounds. In view of the age say lution by organic lead com- 
pounds, evaluation of the effects of their accumulation in human 
tissues is desirable. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 24375 


24716 (EPRI-EA—841) The effects of high voltage transmission 
lines on honey bees. Interim report. Greenberg, B.; Kunich, J.C.; 
Bindokas, V.P. (Bioconcern, Inc., Chicago, IL (USA)). Oct 1978. 
84p. . NTIS, PC A0S/MFAO1. 

esults of the first year’s field study of possible effects on 
honey bees of a 765 kV transmission line are reported. Conventional 
hives and metal-free hives, shielded and unshielded, were placed 
under the line (E-field, ca. 7 kV/m) and in a control area (E-field, ca. 
10 V/m) about 400 m away. Bees in unshielded conventional hives 
under the line weighed less, stored little honey whose moisture 
content was subnormal (hive weight gain was essentially zero), 
op ce hive entrances excessively but not completely, produced 
ewer pu but normal numbers of e and larvae, and failed to 
survive the winter. Unshielded metal-free hives under the line had 
the following normal features: bee weight; hive weight gain; honey 
moisture content; and number of eggs, larvae, and pupae. Their 
abnormal features were: propolization of hive entrances, but at a 
slower rate and to a lesser extent than conventional hives; aggressive 
clusters of bees at lower front hive corners; poor overwintering 
survival; and possibly higher hemocyte counts. 


24717 (PB—281190) Laser Compliance Measurements Hand- 
book for Food and Drug Administration laser compliance officials. 
Final handbook report. (Bureau of Radiological Health, Rockville, 
MD (USA)). Mar 1978. 194p. (FDA/BRH—78/98; DHEW/PUB/ 
FDA—78/8038). NTIS PC A09/MF AOl1. 

The second edition of the handbook establishes uniform pro- 
cedures and data formats for the testing of laser products for 
compliance with Federal Performance Standard for Laser Products 
(21 CFR 1040.10 and 1040.11) and is the procedural manual for field 
compliance officers of the Food and Drug Administration (FDA) 
for such tests. The second edition incorporates changes in FDA 
instrumentation, methodology, and procedures as of January 1, 1978, 
and supersedes the first edition A 78-8038), which was a ‘pre- 
publication copy dated April 1976. As these continue to evolve, new 
documentation supplied to the field compliance officers will be 
accompanied by explicit instructions for correct insertion into this 
laser handbook. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 21839, 23443, 24712, 24713 


24718 (SAND—78-1776) Quality programs and their application 
to environment, safety, and health programs. Ellingson, A.C. (Sandia 
Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04- 
0789. 134p. Dep. NTIS, PC A07/MF AOI. 

This seminar presents the basic principles of quality programs 
and was designed to familiarize ES and H personnel with the 
concepts and principles of quality assurance and the interrelationshi 
between ES and H and quality assurance. It is not intended that ES 
and H personnel should become proficient in quality assurance but 
that they should have an understanding of assurance concepts and 
tools which will be useful to them in their ES and H functions and 
— interaction with quality assurance functions supporting ES 
and H. 


GEOSCIENCES 


24719 (LA—7466-MAP) Residual Bouguer gravity anomaly map 
of New Mexico. Aiken, C.L.V.; Laughlin, A.W.; West, F.G. (Los 
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Alamos Scientific Lab., NM (USA)). Aug 1978. Contract W-7405- 
ENG-36. 128p. Dep. NTIS, PC A07/MF AO1. 


24720 (LA—7520-MAP) Preliminary plane table map, Soda 
Dam, Jemez Springs, NM. Goff, F.E.; Maxwell, J.C.; Stewart, B.S. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W- 
7405-ENG-36. 8p. Dep. NTIS, PC A02/MF AOI. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 21651, 21799 


24721 (UCID—17908) User's manual for a two-dimensional, 
ground-water flow code on the Octopus computer network. Naymik, 
T.G. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 30 Aug 1978. Contract W-7405-ENG-48. 46p. Dep. NTIS, PC 
A03/MF AOl. 

A ground-water hydrology computer code, programmed by 
R.L. Taylor (in Proc. American Society of Civil Engineers, Journal 
of Hydraulics Division, 93(HY2), pp. 25-33 (1967)), has been adapted 
to the Octopus computer system at Lawrence Livermore Labora- 
tory. Using an example problem, this manual details the input, 
output, and execution options of the code. 


24722 (UCRL—52541) Application of a method for comparing 
one-dimensional and two-dimensional models of a ground-water flow 
system. Naymik, T.G. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 30 Aug 1978. Contract W-7405-ENG-48. 
37p. Dep. NTIS, PC A03/MF AOl1. 

To evaluate the inability of a one-dimensional ground-water 
model to interact continuously with surrounding hydraulic head 
gradients, simulations using one-dimensional and two-dimensional 
ground-water flow models were compared. This approach used two 
types of models: flow-conserving one-and-two dimensional models, 
and one-dimensional and two-dimensional models designed to yield 
two-dimensional solutions. The hydraulic conductivities of control- 
ling features were varied and model comparison was based on the 
travel times of marker particles. The solutions within each of the 
two model types compare reasonably well, but a three-dimensional 
solution is required to quantify the comparison. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 21777, 21829, 22505 


24723 Comparison of log and laboratory measured P-wave and S- 
wave velocities. Lingle, R.; Jones, A.H. (Terra Tek, Inc., Salt Lake 
City, UT). pp 12p, Section N of Transactions of the SPWLA 
eighteenth annual logging symposium. Houston, TX; Society of 
Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

Longitudinal (P-wave) velocity, shear (S-wave) velocity, and 
density measurements were made in the laboratory under simulated 
in situ conditions, on Devonian shale core samples. These values and 
calculated elastic moduli are compared with data obtained from 
wire-line logs. The densities and P-wave velocities are in good 
agreement; however, the laboratory S-wave velocities are consistent- 
ly higher (10 to 15 percent) than the log measurments. These 
discrepancies are greatly magnified in the derived elastic moduli. 
Hypothesizing that the log detected S-wave is in reality the Rayleigh 
wave, the calculated S-wave velocites agree as well as the P-wave 
velocities with the corresponding lab measured values. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 21345, 24419, 24428 


24724 (COO—2482-9) Direct methods for seismic profiling. 
Bleistein, N.; Cohen, J.K. (Denver Univ., CO (USA). Dept. of 
Mathematics). 20 Dec 1978. Contract EY-76-S-02-2482. 27p. Dep. 
NTIS, PC A03/MF AO1. 

We are engaged in a coordinated research program in inverse 
problems. Over the present contract period we have made substan- 
tial progress in all the areas of proposed research. This progress 
report described accomplishments in the following areas: (1) treat- 
ment of perturbations from non-constant reference speed in one 
dimensional propagation problems; (2) development and computer 
coding of a three dimensional inversion algorithm in the constant 
reference speed case; (3) increase of efficiency of the computer code 
for velocity inversion which makes the central processing require- 


GEOSCIENCES 2565 


ments of the code comparable to processing now done in the seismic 
community; (4) examination of the validity and use of the Kirchhoff 
approximation in the inverse problem; (5) velocity inverrsion via our 
methods in the context of the parabolic approximation; and (6) 
applications of inversion techniques to non-destructive testing. 


24725 (LBL—8062) Remote reference magnetotellurics with 
squids, Gamble, T.D. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 139p. Dep. 
NTIS, PC A07/MF AO1. 

This dissertation is concerned with the measurement of the 
relationship between the natural fluctuations of the earth’s magnetic 
field and the voltages they produce in the surface of the earth. This 
relationship is approximately defined by the electromagnetic imped- 
ance of the surface of the earth for normally incident plane waves. 
Measurements of the impedance have been used as a method of 
geophysical survey called magnetotellurics. Because the electrical 
resistivities of different types of ground differ by several orders of 
magnitude this method has met with moderate success in spite of the 
fact that the estimates of the impedance have not been very precisely 
reproducible. The design, construction, and operation of a 3 axis dc 
SQUID magnetometer suitable for field measurements are described. 
Repeated magnetotelluric surveys with this instrument showed that 
the reduced intrinsic noise of the magnetometer did not significantly 
improve the reproducibility of the estimates of the impedance. It is 
demonstrated that the discrepancies between the surveys are consist- 
ent with the noise bias errors of the least squares linear regression 
technique that was used to estimate the impedance rather than with 
the errors inherent in the approximations made in the consideration 
of the physical problem. 


24726 Method to investigate the secular equilibrium of natural 
radioactive series. yo R. (Univ of Oulu, Finl). Geoexploration; 
16: No. 3, 177-183(Jul 1978). 

A method to investigate the secular equilibrium of natural U- 
and Th-series with grammaray spectroscopy has been developed. 
The method was applied to a study of the possible radiation inequili- 
brium of three different mineral samples using a Ge(Li)-detector, an 
“intrinsic” Ge-detector and a 4096-channel pulse-height analyzer. 
The results were compared with those obtained by the X-ray flu- 
orescence method. 2 refs. 


24727 Signal design in the Vibroseis technique. Goupillaud, P.L. 
(Systems, Science and Software, La Jolla, CA). Geophysics; 41: No. 
6, 1291-1304(Dec 1976). 

A tutorial survey of the basic concepts involved in signal 
design is presented, tying together the known features of the linear 
sweep with those of the more general type. Several particular types 
of nonlinear sweeps are analyzed and the results of a field test seem 
to confirm the conclusions drawn from the conceptual analysis. 
After a brief consideration of still another type of nonlinear signals, a 
particular variety of pseudorandom sweeps, views of the role of 
nonlinear signal design in the future development of the Vibroseis 
technique are given. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 21585, 21801, 21811, 21815, 
21821, 24439 


24728 (UCID—18102) Fluid inclusions in salt: an annotated 
bibliography. Isherwood, D.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 26 Jan 1979. Contract W-7405-ENG-48. 
32p. Dep. NTIS, PC A03/MF AO1. 

An annotated bibliography is presented which was compiled 
while searching the literature for information on fluid inclusions in 
salt for the Nuclear Regulatory Commission's study on the deep- 
geologic disposal of nuclear waste. The migration of fluid inclusions 
in a thermal gradient is a potential hazard to the safe disposal of 
nuclear waste in a salt repository. At the present time, a prediction 
as to whether this hazard precludes the use of salt for waste disposal 
can not be made. Limited data from the Salt-Vault in situ heater 
experiments in the early 1960's (Bradshaw and McClain, 1971) leave 
little doubt that fluid inclusions can migrate towards a heat source. 
In addition to the bibliography, there is a brief summary of the 
physical and chemical characteristics that together with the tempera- 
ture of the waste will determine the chemical composition of the 
brine in contact with the waste canister, the rate of fluid migration, 
and the brine-canister-waste interactions. 


24729 (Y/OWI/SUB—7242/1) Evaluation of radar imagery of 
the North Louisiana Salt Dome Area. aan | L.F. (Kansas Univ., 
Lawrence (USA)). 30 Jun 1977. Contract W-7405-ENG-26. 79p. 
Dep. NTIS, PC A05/MF AO1. 
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Radar (SLAR) is basically a reconnaissance tool. It has 
proved to be most effective in the identification of regional struc- 
tures, trends or fracture patterns which might be expressed in such a 
way as to affect (1) the roughness of the target (soil, rock or 
vegetation), (2) its dielectric properties (chemical composition, mois- 
ture content), or (3) its topographic expression. Topographic expres- 
sion of domes is only poorly to moderately identifiable. Significant 
associated fractures cannot be detected. Vegetative anomalies are 
associated with many known domes, and are suggestive of the 
existence of numerous others. The validity of such anomalies as 
indicators of domes has yet to be, but should be, determined by field 
investigations. In the light of the poor to near lack of topographic 
expression of the domes or associated faults it is obvious that 
identification of recent movement is not to be expected. Such 
conclusions apply only to this environment and do not in any way 
mean to degrade the quality of the imagery. They do, however, 
point out the importance of understanding energy-target interaction 
and target and terrain characteristics in the mission planning phase of 
any further investigations. 


GEOCHEMISTRY 


24730 (CONF-760429—, pp 365-382) Geochemical origin of sur- 
face waters in a geothermal area. McColl, J.G.; Gallagher, L.M.; 
Martz, C.P. (Univ. of California, Berkeley). 1978. 

From 2. mineral cycling symposia on environmental chemis- 
try and cycling processes; Augusta, GA, USA (28 Apr 1976). 


Water quality in the Big Canyon Creek watershed, Lake 
County, in northern California, where exploration of geothermal 
energy reserves is under way, is influenced by two different types of 
groundwater: Groundwater springs supplying summer flow for tri- 
butaries low in dissolved solids appear to originate from contacts 
between the volcanic caps of Siegler and Boggs mountains and the 
underlying sediments, where aquifers are probably confined to shal- 
low circulation among the volcanics; and groundwater high in 
dissolved solids provides summer flow in another tributary. Principal 
ionic constituents here are Na*, Ca**, and Mg?*; HCO~;s is the main 
anion, although Cl” is also present. These groundwaters are prob- 
ably of deep circulation, in contact with sediments undergoing low- 
grade metamorphism. The highly mineralized waters of this tribu- 
tary, with a mean pH of 8.7, influence water quality in the major 
creek because of lack of additional summer inflow downstream. 
Diagnostic ion ratios and high levels of Cl” (>131 mg/liter) in 
spring waters indicate that the geothermal reservoir is liquid domi- 
nated, in contrast to the vapor-dominated reservoir at The Geysers 
Field nearby where steam is being used to generate electricity. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 22171, 24469, 24552 


24731 (LBL—6877, pp 148-149) Oceanographic data off the west 
coast of the United States: Nitinat fan sheet 46-49°N, Wilde, P.; 
Chase, T.; Normark, W.R. 1977. 

In Energy and Environment Division annual report 1977. 

A series of oceanographic compilation sheets for the area off 
the west coast are being undertaken in cooperation with the U.S. 
Geological Survey to provide a map of convenient size that: (1) 
summarizes the oceanographic data to date for a particular area; (2) 
can be used as a base map for geologic investigations; (3) can be a 
working chart during shipboard operations; and (4) can be easily 
revised as new information becomes available. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 24742, 24776 


24732 (LBL—7723) Nuclear and atomic physics governing 
changes in the composition of relativistic cosmic rays. Wilson, L.W. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1978. Contract W-7405-ENG-48. 104p. Dep. NTIS, PC A06/MF 
AOl. 

Thesis. 
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Many quantitative studies of relativistic cosmic ray propaga- 
tion exist in which “standard” values for the input quantities are 
adopted in an uncritical manner. In contrast, the major emphasis of 
this study is on developing the proper set of formulae and error 
estimates for each of the atomic and nuclear processes that govern 
the composition of the cosmic rays between lithium and nickel. In 
particular, it is shown that errors of approximately a factor of two 
exist in the standard (Bohr) cross sections for stripping, that the 
correction function from high energy photoionization needs to be 
introduced into the standard cross section for radiative attachment, 
and that because the half-life of a fast nucleus with at most one K- 
shell electron can differ from the half-life of a neutral atom, several 
laboratory-based values need correction. The framework used to 
assemble and correct these quantities is a matrix formalism for the 
leaky box model similar to that used by Cowsik and Wilson in their 
“nested leaky box” model. It is shown that once the assumption of 
species-independent leakage is introduced, the matrix formalism be- 
comes virtually identical with the standard exponential path length 
formalism. 87 references. 


STARS 


24733 (LA—7598-MS) Theoretical light and velocity curves for 
Cepheid variables. Adams, T.F.; Davis, C.G.; Keller, C.F. (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 16p. Dep. NTIS, PC A02/MF AOI1. 

New Research Initiatives Program W-318 was successfully 
completed with the calculation of a series of nonlinear Cepheid 
models with the new DYN code. The dynamical zoning feature of 
the DYN code makes it unique in that it allows reliable light curves, 
as well as velocity curves, to be calculated. The models are used to 
extend to light curves Christy's conclusion, based on velocity 
curves, that the observations of Cepheids cannot be matched unless 
the mass is significantly reduced (assuming a homogeneous composi- 
tion). An examination of results also leads to the conclusion that 
observed light curves are considerably more complex than has 
previously been thought. The light and velocity curves we have 
calculated should be useful guides for interpreting the observations. 
36 references. 


24734 (N—78-24031) Variations in the spatial distribution of 11 
micron radiation from omicron Ceti. Sutton, E.C.; Storey, J.W.V.; 
Townes, C.H.; Spears, D.L. (California Univ., Berkeley (USA). 
Dept. of Physics). 1977. Contracts NGL-05-003-272;NSF AST-77- 
12256. 14p. (NASA-CR—156992). NTIS PC A02/MF AO1. 

The spatial distribution of 11 micron radiation from omicron 
Ceti was observed at various phases of its light cycle using a stellar 
interferometer. Changes were seen which can be attributed to vari- 
ation in the strength of thermal emission from circumstellar dust 
relative to the stellar continuum at 11 microns. These changes are 
shown to be correlated with the changes in luminosity of omicron 
Ceti in such a way that dust grain emission at 11 microns was 
increased more than the continuum during the period of maximum 
luminosity. The degree of the change in dust grain emission implies 
that the maximum dust temperature is in the range of 500 K to 700 K 
during minimum stellar luminosity. 


24735 (UCRL—81758) Star formation. Woodward, P.R. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 27 Sep 
1978. Contract W-7405-ENG-48. 101p. (CONF-7806119—1). Dep. 
NTIS, PC A06/MF AO1. 

From International school of physics; Varenna, Lake Como, 
Italy (26 Jun 1978). 

Theoretical models of star formation are discussed beginnin 
with the earliest stages and ending in the formation of rotating, self- 
gravitating disks or rings. First a model of the implosion of very 
diffuse gas clouds is presented which relies upon a shock at the edge 
of a galactic spiral arm to drive the implosion. Second, models are 
presented for the formation of a second generation of massive stars 
in such a cloud once a first generation has formed. These models 
rely on the ionizing radiation from massive stars or on the supernova 
shocks produced when these stars explode. Finally, calculations of 
the gravitational collapse of rotating clouds are discussed with 
— focus on the question of whether rotating disks or rings are 
the result of such a collapse. 65 references. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


24736 (N—78-24009) X-ray spectra of hercules x-1. 3: pulse 
phase dependence in high energy continuum. Pravdo, S.H.; Bussard, 
R.W.; Becker, R.H.; Boldt, E.A.; Holt, $.S. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Mar 1978. 18p. (NASA-TM—78107). NTIS PC 
A02/MF AO1. 

Pulse phase-dependent spectral changes in the high energy 
(less than 20 keV) continuum of Hercules X-1 were observed. 
Cyclotron absorption of underlying continua can reproduce the 
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observed angular dependence in the high-energy cutoff. Implications 
of this model, which include the possibility of determining the 
angular separation between the line of sight and the neutron star 
magnetic field if the absorbing electron spectrum is known, are 
discussed. 


SOLAR PHENOMENA 


24737 (N—78-24014) Interplanetary propagation of flare-associ- 
ated energetic particles. Masung, L.S.; Earl, J.A. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Apr 1978. Contract NGR-21-002-066. 53p. 
(NASA-TM—79534). NTIS PC A04/MF AOl1. 

A propagation model which combines a Gaussian profile for 
particle release from the Sun with interplanetary particle densities 
predicted by focused diffusion was proposed to explain the propaga- 
tion history of flare-associated energetic particles. This model, which 
depends on only two parameters, successfully describes the time- 
intensity profiles of 30 proton and electron events originating from 
the western hemisphere of the Sun. Generally, particles are released 
from the Sun over a finite interval. In almost all events, particle 
release begins at the time of flare acceleration. 


24738 (PB—283244) Solar—geophysical data number 404, April 
1978, Part I. Prompt reports. Data for March 1978—February 1978. 
Coffey, H.E. (National Geophysical and Solar-Terrestrial Data 
Center, Boulder, CO (USA)). Apr 1978. 149p. (SGD—404(Pt.1)). 
NTIS PC A07/MF AOl. 

This prompt report provides data for March 1978 on alert 
period, daily solar indices, solar flares, solar radio waves, solar x-ray 
radiation, coronal holes, solar wind measurements, inferred IP mag- 
netic field polarities, mean solar magnetic field, and geomagnetic 
substorms. It also provides data for February 1978 on: daily solar 
activity center, sudden ionospheric disturbances, solar x-ray radi- 
ation, solar radio waves, cosmic rays, geomagnetic indices, and radio 
propagation indices. 


24739 (PB—283245) Solar—geophysical data number 404, April 
1978, Part II. Comprehensive reports. Data for October 1977—Sep- 
tember 1977 and miscellanea. Coffey, H.E. (National Geophysical 
and Solar-Terrestrial Data Center, Boulder, CO (USA)). Apr 1978. 
75p. (SGD—404(Pt.2)). NTIS PC A04/MF AOl1. 

This comprehensive report for October 1977, September 1977 
and Miscellaneous data provides data on active regions, synoptic 
solar maps, solar flares, solar radio waves, energetic solar particles 
and plasma, solar x-ray radiation, synoptic chart, abbreviated calen- 
dar record, regional flare index, solar radio waves January 1978, and 
solar x-ray radiation June - September 1977. 


24740 (PB—283862) Solar—geophysical data. Prompt reports. 
Coffey, H.E. (National Geophysical and Solar-Terrestrial Data 
Center, Boulder, CO (USA)). May 1978. 163p. (SGD—405(Pt.1)). 
NTIS PC A08/MF AOIi. 

This prompt report provides data for April 1978 on alert 
period, daily solar indices, solar flares, solar radio waves, solar x-ray 
radiation, coronal holes, inferred IP magnetic field polarities, mean 
solar magnetic field, solar wind measurements, geomagnetic sub- 
storms, and magnetograms of geomagnetic storm. It also provides 
data for March 1978 on daily solar activity center, sudden ionos- 
pheric disturbances, solar x-ray radiation, solar radio waves, cosmic 
rays, geomagnetic indices and radio propagation indices. A new data 
page lists the North American magnetometer network. 


24741 (PB—283863) Solar—geophysical data. Comprehensive re- 
ports. Colley, H.E. (National Geophysical and Solar-Terrestrial Data 
Center, Boulder, CO (USA)). May 1978. 6lp. (SGD—405(Pt.2)). 
NTIS PC A04/MF AOl1. 

This comprehensive report for November 1977, October 1977 
and Miscellaneous data provides data on Active regions, synoptic 
solar maps, solar flares, solar radio waves, and energetic solar 
particles and plasma, synoptic chart, abbreviated calendar record, 
regional flare index, solar radio waves for February 1978 and geo- 
magnetic indices January and February 1978. 


GALAXIES 
REFER ALSO TO CITATION(S) 24735 


24742 (N—78-24032) Observations of medium energy gamma ray 
emission from the galactic center region. Kniffen, D.A.; Bertsch, 
D.L.; Morris, D.J.; Palmeira, R.A.; Rao, K.R. (National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard Space 
er oe Apr 1978. 32p. (NASA-TM—79543). NTIS PC A03/ 
MF AOl. 


Measurements of the gamma-ray emission in the medium 
energy range between 15 and 100 MeV, obtained during two ballon 
flights from Brazil, are presented. The importance of this energy 
region in determining whether 7r° - decay of electron bremsstrahlung 
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is the most likely dominant source mechanism is discussed along 
with the implications of such observations. Specifically, the data 
from this experiment suggest that emission from the galactic plane is 
similar to theoretical spectrum calculations including both source 
mechanisms, but with the bremsstrahlung component enhanced by a 
factor of about 2. A spectral distribution of gamma-rays produced in 
the residual atmosphere above the instrument is also presented and 
compared with other data. A rather smooth spectral variation from 
high to low energies is found for the atmospheric spectrum. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 24794 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 24738, 24740, 24748 


24743 (N—78-24023) A beaming model of the Io-independent 
Jovian decameter radiation based on multipole models of the Jovian 
magnetic field. Goldstein, M.L.; Eviatar, A.; Thieman, J.R. (National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Apr 1978. 40p. (NASA-TM— 
79537). NTIS PC A03/MF AO1. 

A geometrical model is presented in which the apparent 
source locations of the Io-independent decameter radiation are com- 
puted. The calculations assume that the radiation is produced by 
stably trapped electrons radiating near the electron gyrofrequency 
and that the emission is then beamed onto a conical surface. The 
maximum occurrence probability of noise storms is associated with 
regions in the Jovian magnetosphere where the axis of the emission 
cone is most inclined toward the Jovian equatorial plane. The 
calculations utilize and compare two of the octupole spherical har- 
monic expansions of the Jovian magnetic field constructed from data 
accumulated by the fluxgate and vector helium magnetometers on 
board Pioneer 11. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 24738, 24740 


24744 (N—78-23670) Sky background measurements on the wa- 
velength region from 4800 A to 5800 A at the latitude of the polar 
cleft. Henriksen, K.; Holback, B.; Witt, G. (Uppsala Univ. (Sweden). 
Astronomiska Observatoriet). 1977. 13p. NTIS PC A02/MF AOl. 

At Ny-Aalesund the auroral emissions within the polar cleft 
can be measured continuously midwinter, but the intensity of the 
Rayleigh-scattered sunlight is approximately as high as the average 
intensity of the auroral emissions when the solar depression angle is 
less than 10 deg. When the geometric shadow height approaches 100 
km, most of the Rayleigh-scattered light observed on the ground is 
due to multiple scattering through the lower atmosphere. Simulta- 
neous photometer and spectrometer observations were used to esti- 
mate the background intensity, and intervals when Ny-Aalesund is 
within the polar cleft are obtained. 


24745 Absorption of an electromagnetic wave in a dense plasma. 
Brysk, H. (KMS Fusion, Inc., Ann Arbor, MI). Radio Sci.; 11: No. 
11, 861-865(Nov 1976). 

It is demonstrated that the local absorption of an electromag- 
netic wave incident normally on a plasma can be obtained accurately 
by the geometrical optics approximation even in a region including 
the critical density provided that the electron density variation is 
moderate. The deviation from the WKB result with increasing 
density gradient is mapped out numerically for a linear profile in 
both the (isothermal well-ionized) plasma and the (constant collision 
frequency) ionosphere models; implications for a more general distri- 
bution are discussed. 


24746 Poynting vector behavior in lossy media and near a half 
space. Lytle, R.J.; Lager, D.L.; Miller, E.K. (Univ. of California, 
Livermore). Radio Sci.; 11: No. 11, 875-883(Nov 1976). 

Although the real part of the complex poynting vector, P, 
cannot be strictly interpreted to indicate power flow, its previous use 
for this purpose has produced no logical inconsistencies. Results of 
Re(P) for sources in lossy media, for plane waves interacting with a 
lossy half-space, and for Hertzian sources located near a lossy 
ground have been generated. The power flow results for these 
problems provide unexpected but physically consistent results. 


EFFECTS OF NUCLEAR DETONATIONS 
REFER ALSO TO CITATION(S) 23935, 23936 
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24747 (AD-A—055160) Calculation of atmospheric composition 
in the high-lattitude September stratosphere. Research and develop- 
ment technical report. Ballard, H.N.; Serna, J.M.; Hudson, F.P. 
(Army Electronics Command, White Sands Missile Range, NM 
(USA). Atmospheric Sciences Lab.). May 1978. 41p. (ERADCOM/ 
ASL-TR—0006). NTIS PC A03/MF AOI. 

Prediction of prenuclear event atmospheric composition in 
the 10 to 100 km region of the atmosphere is required for initial input 
to models of nuclear weapons effects. ANMAR (the ASL Numerical 
Model of Atmospheric Radiation, Composition and Dynamics) was 
used to generate an atmospheric composition model of the 65°N 
September stratosphere (10 to 50 km). Model results of concentra- 
tions for O(*P), O2('A), Os, NO, NOz, NOs, N2Os, HNOs, N2O, 
HNO:, O('D), HzO, OH, N2Ot?, HO2, CH4, HCHO, and CO are 

resented as number density and mixing ratios in graphical form. 

esultant volume production rates for several important reactions 
are also presented. The calculations performed by the model are 
fully time dependent and diurnal; however, only the results for 
noontime are shown. Comparison of calculated results with some 
observations shows reasonable agreement. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 24738, 24740, 24741 


24748 (N—78-23644) Ongoing data reduction, theoretical stud- 
ies. Final report. Scarf, F.L.; Greenstadt, F.W. (TRW Defense and 
Space Systems Group, Redondo Beach, CA (USA)). 30 Apr 1978. 
Contract NASW-3087. 32p. (NASA-CR—157005; TRW—31219- 
6007-RU-00). NTIS PC A03/MF AO1. 

A nonspecific review of theory, correlative date analysis and 
supporting research and technology is presented. Title pages in some 
of the following areas are included: (1) magnetosphere boundary 
observations; (2) Venus ionosphere and solar wind interaction; (3) 
ISEE-C plasma wave investigation, and (4) solar system plasmas. 


24749 Physics of magnetospheric substorms. Akasofu, S.I. 
Boston, MA; D. Riedel Publishing Co. (1977). 599p. $72.00. 

Topics covered include: open magnetosphere and the auroral 
oval; auroras and auroral particles; distribution of plasmas in the 
magnetosphere; responses of the magnetosphere to interplanetary 
disturbances; magnetospheric substorms; magnetotail phenomena 
during magnetospheric substorms; magnetospheric currents during 
substorms; penetrating convection electric field, plasma injection and 
plasmasphere disturbances; and solar-terrestrial relations and magne- 
tospheric substorms. (GHT) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


24750 (BNL—25133) Negative ion source and beam development 
at BNL. Lam, C.; Grossman, M.; Kovarik, V.; Larson, R.; McKen- 
zie-Wilson, R.; Prelec, K.; Sluyters, T. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 3p. (CONF- 
781113—26). Dep. NTIS, PC A02/MF AOI. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Neutral beam injector based on H™ ions for Tokamak fusion 
reactors is gradually evolving from the accumulated research results 
at BNL. Progress is reported on both Penning and magnetron 
surface plasma ion sources for direct extraction of negative ions. 
Schemes for transporting and accelerating of the ion beam are also 
described. Test results of the gas jets for H~ —> H® conversion are 
also included. The next generation of a high energy neutral injector 
test stand to be completed in the coming months is also presented. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 23963, 24760 


24751 (BNL—24909) Beam foil spectroscopy of heavy ions at 
energies from 20 to 238 MeV. Jones, K.W. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 9p. 
(CONF-780988—5). Dep. NTIS, PC A02/MF AOI. 

From Fast ion spectroscopy; Lyon, France (5 Sep 1978). 

The beam foil spectra of beams of Ti, Cu, Ni, Br, Mo, I, W, 
and Au were surveyed in the wavelength region 5 to 60 nm for beam 
energies ranging from 20 to 238 MeV. Problems involved in making 
— measurements for selected states were also investigated. 23 
references. 


24752 (ORO—2591-88) Scattering of hydrogen from surfaces. 
Progress report No. 2, November 1, 1977—November 1, 1978. 
Thomas, E.W.; Legg, K.O.; Harriss, J.E.; Metz, W.A. (Georgia Inst. 
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of Tech., Atlanta (USA). School of Physics). 1 Nov 1978. Contract 
EY-76-S-05-2591. 81p. Dep. NTIS, PC A05/MF AOl1. 

Scattering of 1 to 30 keV M* from Cu and Nb has been 
studied with analysis of the recoils to give charge state distributions, 
energy distributions and angular distributions. As the bombardment 
dose increases towards 10'* ions/cm? the recoil flux decreases by as 
much as 60%; the reason for this change is not fully understood. 
Sputtering of adsorbates (C and O) from metals (Be and Fe) under 
H, H2* and Ar* bombardment has been measured to give sputtering 
cross sections; values range from 5 x 107’? to 5 x 10°'® cm? for 
removal by Ar* and 2 x 10™'* to 2 x 107!’ cm? for removal by H’*. It 
has been shown that the Ar* ion beam induces significant quantities 
of Auger electrons characteristic of the substrate atoms; the Auger 
lines are however shifted down in energy and sharpened when 
compared with the corresponding lines excited by electron impact. 
Designs have been prepared of an optical system for analyzing the 
emissions from the te and from within the limiter shadow, of a 
Tokamak device. The equipment is being installed on ISX-B at Oak 
Ridge, and will be used to provide information concerning the 
bombardment of the wall. This equipment is the first step in the 
implementation of an in-situ surface analysis facility for studying 
changes to the device wall. A list of publications is included. 


ATOMIC AND MOLECULAR PROPERTIES 


24753 (CONF-780988—4) Lamb shift and fine structure of n=2 
in *Cl XVI. Berry, H.G.; DeSerio, R.; Livingston, A.E. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. Sp. 
Dep. NTIS, PC A02/MF AO1. 

From Fast ion spectroscopy; Lyon, France (5 Sep 1978). 

Measured wavelengths of the 2s *S:—2p *P2 and 2s *S:—2p 
$Po transitions in Cl XVI to be 613.825 +- 0.012 A and 705.975 +- 
0.064 A. The precision is sufficient to provide measurements of the 
2s/sub 1/2/—2p/sub 1/2/ and 2s/sub 1/2/—2p/sub 3/2/ Lamb 
shifts to an accuracy of +-0.3% and to test Q.E.D. theory in the 
strong field region. 10 references. 


24754 (COO—2887-3) Theoretical studies of highly ionized spe- 
cies. Progress report, March 1, 1978—February 28, 1979. Dalgarno, 
A.; Victor, G.A. (Harvard Coll. Observatory, Cambridge, MA 
(USA)). Nov 1978. Contract EY-76-S-02-2887. 12p. Dep. NTIS, PC 
A02/MF AO1. 

The relativistic random phase approximation was used to 
study discrete outer and inner shell transitions of the neon isoelec- 
tronic sequence, and to calculate photoionization cross sections of 
elements of the magnesium and zinc isoelectronic sequences. Model 
potentials were constructed for the copper and zinc isoelectronic 
sequences. Molecular processes were investigated and the possibility 
of an enhanced radiative recombination rate for molecular ions was 
demonstrated. Detailed calculations of molecular resonance states 
were completed for Hz and the experimental data on ion velocity 
distributions produced in the photoionization of He were interpreted. 
Charge transfer processes involving multiply-charged ions at ther- 
mal energies have been examined and a preliminary selection has 
been made of those systems for which charge transfer is probably 
rapid. The mechanisms for the radiative destruction of the lithium 
excimer were explored; it appears that destruction results preferen- 
tially by an accidental predissociation. In order to interpret recent 
experiments on multiphoton absorption by molecular sodium and the 
photoionization of Nag*, calculations were carried out of the oscilla- 
tor strengths of transitions in Naz. 17 references. 


24755 (LA—7401) Broadening of a spectrum line by finite spec- 
trometer resolution. Engleman, R. Jr. (Los Alamos Scientific Lab., 
NM (USA)). Dec 1978. Contract W-7405-ENG-36. 76p. Dep. NTIS, 
PC A05/MF AOl1. 

The distortion of a spectrum line by the finite resolving 
power of a spectrometer is discussed in terms of a mathematical 
model. Particular attention is given to the case where either a 
Gaussian or Cauchy slit function broadens an isolated Doppler, 
Lorentz, or Voigt absorption line. Corrections to the peak absorp- 
tion, the line width, and the integrated absorption coefficient are 
calculated and discussed for different combinations of slit functions 
and line shapes. Several new series expansions for the corrections are 
derived. Two general FORTRAN IV programs that calculate these 
corrections are described and some sample correction curves are 
given. 27 references. 


24756 (LBL—8087) Wavelengths and oscillator strengths of 
transitions in Kr XXXIII and Kr XXXIV. Dietrich, D.D.; Leavitt, 
J.A. (Arizona Univ., Tucson (USA); California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 12p. (CONF-780988—6). Dep. NTIS, PC A02/MF AOI1. 

From Fast ion spectroscopy; Lyon, France (5 Sep 1978). 

The beam foil technique was used to measure the wave- 
lengths and meanlines of the upper levels of: the 2s *S/sub 1/2/-2p 
2P°/sub 1/2,3/2/ resonance transitions in lithium-like Kr XXXIV 
and the 2s? 'So-2s2p *P°, intersystem transition in berylium-like Kr 
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XXXIII. Preliminary analysis of the data indicates good agreement 
between experimental values and results of recent relativistic oscilla- 
tor strength calculations. 12 references. 


24757 Fine structure in the 1s2p? *P° and 1s2s2p ‘P° states of Li- 
like ions. Cheng, K.T.; Desclaux, J.P.; Kim, Y.K. (Argonne National 
Lab., IL). J. Phys., B (London); 11: No. 12, L359-L362(1978). 

The fine structure intervals in the 1s2p? *P and 1s2s2p ‘*P°® 
states of Li-like ions (Z = 26) were calculated from relativistic 
multiconfiguration Hartree—Fock wave functions. It is found that 
the Breit interaction plays a crucial role in attaining a good agree- 
ment with recent experimental data on C*, N*, and O* by 
Livingston and Berry. 9 references. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 23873 


COLLISION PHENOMENA 


24758 (CONF-781113—27) Failure of single electron descrip- 
tions of molecular orbital collision processes. Elston, S.B. (Tennessee 
Univ., Knoxville (USA). Dept. of Physics). 1978. Contract W-7405- 
ENG-26. 5p. Dep. NTIS, PC A02/MF AOl1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Inner-shell excitation occurring in low and moderate (keV 
range) energy collisions between light atomic and ionic systems is 
frequently describable in terms of molecular promotion mechanisms, 
which were extensively explored both theoretically and experimen- 
tally. The bulk of such studies have concentrated on processes 
understandable through the use of single- and independent-electron 
models. Nonetheless, it is possible to find cases of inner-shell excita- 
tion in relatively simple collision systems which involve nearly 
simultaneous multiple-electron transitions and transitions induced by 
inherently two-electron interactions. Evidence for these many- and 
nonindependent-electron phenomena in inner-shell excitation proc- 
esses and the importance of considering such effects in the interpre- 
tation of collisionally induced excitation spectra is discussed. 13 
references. 


24759 (CONF-781113—28) Multiple electron loss cross sections 
for heavy ions incident on various atomic and molecular gases. Miller, 
P.D. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Differential cross sections for charge change resulting from 
the scattering of 20 MeV *"I* and 20 MeV **Ci* ions from thin 
gaseous targets were measured. Total cross sections for multiple 
electron loss were determined by integration of the differential 
charge state yields over angle. Cross sections will be presented for 
12775 ions and **Ci ions on Xe, Ar, and Ne. Impact parameter 
analyses of charge fraction data were performed; these analyses 
depend on the assumed interatomic potential but not on any absolute 
measurements. The Re gam ae a of Bohr, Thomas—Fermi, and 
Lenz—Jensen potentials with the experimental total cross sections is 
shown. A different method, using a magnetic quadrupole to focus 
individual charge states, was used to measure absolute charge state 
yields of 20 MeV Fe ions emerging within a large acceptance angle 
from a differentially pumped gas cell of length 54 cm? Ng, Ar, Kr, 
Xe, and SF¢ targets were investigated. From the low pressure yields 
total cross sections for single and multiple electron loss were ob- 
tained using an improved version of the initial growth method. 18 
references. 


24760 (COO—4694-1) Low energy ion-molecule reaction dynam- 
ics and chemiionization kinetics. Progress report, February 1, 1978— 
January 31, 1979, Farrar J.M. (Rochester Univ., NY (USA)). 1979. 
Contract ER-78-S-02-4894. llp. Dep. NTIS, PC A02/MF AOI. 

A crossed molecular beam apparatus for the study of low 
energy ion-molecule reactions and Seo-codioal chemiionization ki- 
netics was constructed, and its initial work was in the study of 
reactions of H2* + CO, Ne, and Ar at energies between 5 and 10 eV. 
The preliminary results obtained indicate that in the energy range 
studied, the reactions proceed via impulsive, direct collisions. The 
molecular ion products are scattered in the backward direction with 
respect to the incoming H* projectile with translational energy in 
excess of that predicted by spectator stripping. Also completed was 
the construction of a discharge ion-source with a sample vaporiza- 
tion compartment, allowing solids and liquids to be used as source 
materials. This source will be used to prepare HCO* beams for 
studies of reactions such as HCO* + H2O0* HsO* + CO, considered 
important in hydrocarbon flames. 


24761 Coherent scattering of gamma rays from calcium oxide. 
Roy, S.N.; Ghose, A.M. (Bose Research Inst., Calcutta (India). 
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Nuclear Physics Lab.); Kraner, H.W. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Nucl. Instrum. Methods; 153: No. 1, 229-233(1 
Jul 1978). 

The ratio of coherent to incoherent scattering cross sections 
of 136, 140.5, 264.7, 279.5 keV gamma rays was determined for 
calcium oxide for several values of momentum transfer. An im- 
proved experimental arrangement incorporating multiple section fil- 
ters was employed in the measurements, and the results are com- 
pared with theoretical values evaluated from recent comparisons. 


24762 R-matrix method - ‘application to atoms and ions’. Robb, 
W.D. (Los Alamos Scientific Lab., N.Mex. (USA)). pp 231-255 of 
Physics of electronic and atomic collisions. Watel, G. (ed.). Amster- 
dam, Netherlands; North-Holland (1978). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 

The application of the R-matrix codes developed in Belfast in 
the early 1970's now covers a wide range of atomic and ionic 
systems and processes. This paper gives a compilation of currently 


completed calculations in the fields of electron scattering, photoioni- 
zation and electric dipole polarizabilities. The major physical points 
obtained in these calculations are highlighted. Future applications to 
include intermediate coupling, relativistic effects, electron impact 
ionization and multiphoton processes are briefly discussed. 


24763 (ORO—4881-24) Electron-impact excitation of n = 2 
levels of helium at intermediate energies. Bhadra, K.; Callaway, J.; 
Henry, R.J.W. (Louisiana State Univ., Baton Rouge (USA)). 1979. 
Contract EY-76-S-05-4881. 43p. Dep. NTIS, PC A03/MF AOl. 

Five-state close coupling equations for electron—helium scat- 
tering are solved in the energy region from 30 to 100 eV. Integral 
and differential cross sections for excitation of the ground state to 
the n = 2 states (2°S, 2'S, 2°P®, and 2'P°®) are presented. Calculated 
shapes of differential cross sections versus angle for various energies 
are in good agreement with measurements, but the magnitude of the 
cross sections are overestimated. Allowance for coupling between 
2°S and 2°P° brings calculated differential cross sections into good 
quantitative agreement with experiment. 38 references. 


24764 Electron impact ionization of C IV and N V. Crandall, 
D.H.; Taylor, P.O.; Phaneuf, R.A. (Oak Ridge National Lab., Tenn. 
(USA)). pp 1086-1087 of Physics of electronic and atomic collisions. 
Vol. 2. Paris, France; Commissariat a l’'Energie Atomique (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


24765 (UCRL—81947) K-L and L-K v: in ion— 
atom collisions. Fortner, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 
5p. (CONF-781113—25). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The current situation involving sharing of K and L vacancies 
in highly symmetric collisions (Z:/Zz2 = 2) in low energy ion—atom 
collisions using the molecular model is summarized. 17 references. 

) 


(FP 


24766 Negative ion formation by charge exchange between hydro- 
gen and cesium. Hiskes, J.R.; Karo, A.M.; Willmann, P.A.; Stevens, 
W.J. (Lawrence Livermore Lab., CA). Phys. Lett.; 68A: No. 2, 221- 
222(2 Oct 1978). 

The close coupled equations provide low energy cross sec- 
tions which are in good agreement with the experimental values. 10 
references. 


24767 R-matrix method: applications to electron-molecule colli- 
sions, Schneider, B.I. (Los Alamos Scientific Lab., N.Mex. (USA)). 
pp 257-269 of Physics of electronic and atomic collisions. Watel, G. 
(ed.). Amsterdam, Netherlands; North-Holland (1978). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 

Recent developments in the application of the R-matrix 
method to electron-molecule collisions are reviewed. Emphasis is 
placed on the region of configuration space near the nuclei where 
the multi-center nature of the problem leads quite naturally to a 
configuration interaction (CI) expansion of the scattering wavefunc- 
tion quite similar to that used for many years in, bound state prob- 
lems. The information obtained from the CI expansion, i.e. the R- 
matrix, provides the connection between compound and separated 
electron-molecule systems. In the asymptotic region long-range mul- 
tipole and rotational and vibrational terms dominate the Hamilton- 
ian. This region is more suited to a close-coupling type formulation 
and often in a co-ordinate system quite different than the one used in 
the region near the nuclei. The solution of these close-coupled 
equations and the treatment of rotations and vibrations within the 
frame transformation approach of Chang and Fano is discussed. 
Finally some selected results are presented on the scattering of 
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electrons from He, Nz and F2 carried out by the author and his co- 
workers over the past two years. 


FLUID PHYSICS 


GENERAL FLUID DYNAMICS 


24768 (LA-UR—78-2813) Simplified solution algorithms for 
fluid flow problems. Hirt, C.W. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 20p. (CONF-7810149—1). 
Dep. NTIS, PC A02/MF AO1. 

From Numerical methods for a differential equations 
seminar; Madison, WI, USA (23 Oct 1978) 

A simplified algorithm is described for the numerical solution 
of the Navier—Stokes equations. Because of its simple construction, 
the algorithm serves as a good introduction to numerical fluid 
dynamics as well as a basis for developing many kinds of new 
solution methods. To illustrate the flexibility of. this algorithm, 
simple modifications are described for introducing internal obstacles, 
an accelerated steady-state solution method, a potential flow option, 
and a method of increasing numerical accuracy. 4 figures. 


24769 Numerical/laboratory computer gs | in fluid mechan- 
ics. Pouring, A.A.; Shah, V.L. (eds.). New York, NY; American 
vor of Mechanical Engineers (1976). 395p. (CONF.761267-). 
17.50 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Twenty three papers were presented at the meeting. A sepa- 
rate abstract was prepared for each of 7 papers. The remaining 16 
papers were not in scope for the data base. (LCL) 


24770 Numerical simulation of natural convection in closed con- 
tainers by a fully implicit method. Pepper, D.W.; Harris, S.D. (E.I. 
du Pont de Nemours and Co., Aiken, C). pp 181-207 of Numerical/ 
laboratory computer methods in fluid mechanics. Pouring, A.A.; 
Shah, V.L. (eds.). New York, NY; American Society of Mechanical 
Engineers (1976). 

From Winter meeting of the ASME; New York, NY, USA (5 
Dec 1976). 

Numerical solutions were obtained for two-dimensional free 
convective flow in rectangular and annular cavities by the strongly 
implicit procedure (SIP) and the cyclic reduction—fast Fourier 
transform (CR—FFT) technique. Rayleigh numbers range from 10* 
to 10% Prandtl numbers, from 0.173 to 10% radius ratios, from 1 to 3 
(annular cavities); and aspect ratios (height/width), from 1 to 15. 
Motion is generated by either uniformly heating the bottom wall or 
heating a vertical wall (nondimensional temperature of 1) and cool- 
ing the opposite wall (nondimensional temperature of 0). Both time- 
dependent and steady-state solutions confirm results previously ob- 
tained by others. The computational speed of the SIP and CR—FFT 
methods is very fast. Because SIP uses a common set of matrix 
algorithms, the governing equations of motion can be solved simulta- 
ppd without major modification to the method for each equation. 
13 figures. 


PROPERTIES AND STRUCTURE OF FLUIDS 


24771 (UCID—18053) Rational procedure for rezoning HEMP. 
Glenn, L.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 5 Feb 1979. Contract W-7405-ENG-48. 17p. Dep. NTIS, 
PC A02/MF AOI. 

The usefulness of the HEMP code is extended by providing 
the capability for arbitrary redistribution of the mesh points on any 
cycle subject to the following conditions: the procedure must inter- 
face with the HEMP algorithm in such a way that no changes are 
made in the Lagrangian difference equations and the conservation 
ee of the equations of motion must not be negated. 3 figures. 

) 


24772 (UCRL-Trans—11402) Differential analyzers of shock 
fronts. Vorozhtsov, E.V. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1972. Translated from Kompleksy Pro- 
gramm Matematicheskoi Fiziki, pp 98-115. 2I1p. Dep. NTIS, PC 
A02/MF AOl. 

Qualitative evaluation of gas dynamic phenomena as they are 
studied by numerical methods becomes particularly important when 
difference methods of continuous calculation are used, since these 
methods have low accuracy in the vicinity of a discontinuity. In 
order to localize discontinuities, a computer code intended for gas 
dynamic calculations must include a special subroutine which uses 
certain characteristics to find the coordinates of singularities. The 
differential analyzer performs this task. The effectiveness of several 
differential analyzers are compared. It is demonstrated by numerical 
experiments that the use of the parabolic form of the first differential 
approximation allows the accuracy of differential analyzers to be 
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increased by an order of magnitude in comparison to other, simpler 
analyzers, also described in this work. 3 figures, 4 tables. (RWR) 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 23557, 23558 


24773 Magnetohydrodynamic heat transfer in a circular duct for 
temperature condition of the third kind. Javeri, V. (Gesells- 
chaft fuer Reaktorsicherheit, Koeln, Ger.). Int. J. Heat Mass Trans- 
fer; 21: No. 8, 1035-1040(Aug 1978) 

To investigate the influence of the temperature boundary 
condition of the third kind on the magnetohydrodynamic heat trans- 
fer in the thermal entrance region of a circular duct, the energy 
— is solved by applying the Galerkin—Kantorowich method 
of variational calculus. ully developed velocity profile is as- 
sumed and the heat generation within the fluid is neglected. It is 
concluded that there can be a significant influence of the Biot 
number on the local Nusselt number. Representative results are 
depicted in tables. 


24774 Pitot tube in MFD flows. Krause, S. (Institut fuer Plasma- 
dynamik, Stuttgart, Germany). AJAA (Am. Inst. Aeronaut. Astronaut.) 
J.; 15: No. 6, 748. 776(Jun 1977). 

The Pitot tube is examined for possible application in MFD. 
Theoretical interpretations of the probe reading and a few illustra- 
tive experiments are reported for fy ve different cases of undisturbed 
MFD flows in the full-length paper and in further detail in an 
internal report. Only the most important of these cases will be given 
here which is an extension of an existing theory for an incompress- 
ible flow to its subsonic compressible equivalent. This kind of flow 
occurs typically in MHD channels for power generation. A univer- 
sally applicable, purely experimental method is suggested which 
circumvents certain difficulties involved in the application of such 
theories. 


24775 MHD with inertia: flow over blunt obstacles in channels. 
Kapila, A.K. (Rensselaer Polytechnic Inst., Troy, NY); Ludford, 
GSs. Int. J. Eng. Sci.; 15: No. 8, 465-480(1977). 

This paper treats 2-dimensional MHD flow past bluff bodies 
in channels for 1 < N < R, when the flow is not everywhere 
inertialess. The analysis of Hunt and Leibovich is extended to study 
the inertial layer that develops at the nose of a bluff body placed in a 
channel. Two-term asymptotic expressions are constructed for the 
lift and drag forces exerted on the body. It is shown that in general, 
the inertial layer induces a secondary circulatory flow around the 
body, the contribution of which toward the forces on the body 
increases with the degree of bluffness of the body but is never as 
large as the overall forces due to the pressure required to drive the 
fluid across the magnetic field. The latter are approached as the 
body becomes flatter, our analysis breaking down in the limit. This 
circulation is absent when there is complete symmetry about the 
midplane of the channel, as well as in flow past a sudden bump in 
one of the channel walls. 


HIGH ENERGY PHYSICS 


24776 (ANL-HEP-CP—78-45) Some recent results on strong 
interactions. Diebold, R. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 48p. (CONF-780876—1). Dep. NTIS, 
PC A03/MF AOl. 

From Meeting on frontier of physics; Singapore, Japan (14 
Aug 1978). 

A preview of a rapporteur talk is given on the three active 
fields of high energy hadron reactions with high multiplicity, charm 
searches and related topics, and ultrahigh energy events and exotic 
phenomena of cosmic radiation. 53 references. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


24777 (BNL—25061) Synchrotron light and its uses. Blewett, 

J.P. (Brookhaven National Lab., Upton, NY (USA)). 1978. Contract 

oe 6p. (CONF-781033—31). Dep. NTIS, PC A02/ 
AOl 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

It was known for a century that charged particles radiate 
when accelerated and that relativistic electrons in the energy range 
between 100 MeV and several GeV and constrained to travel in 
circular orbits emit concentrated, intense beams with broad continu- 
ous spectra that can cover the electromagnetic spectrum from in- 
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frared through hard x-rays. Recently the possible applications of this 
radiation were appreciated and electron synchrotrons and electron 
storage rings are now being used in many centers for studies of the 
properties of matter in the solid, liquid and gaseous states. 10 
references. 


24778 (BNL—25075) Electron pairs production at the ISR. 
Cnops, A.M.; Fabjan, C.W.; Goldberg, M. (Brookhaven National 
Lab., Upton, NY (USA); European Organization for Nuclear Re- 
search, Geneva (Switzerland); Syracuse Univ., NY (USA)). 1978. 
Contract EY-76-C-02-0016. 23p. (CONF-780826—24). Dep. NTIS, 
PC A02/MF AOl. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

Portions of document are illegible. 

The cross section for J/psi and y production in proton— 
proton collisions was measured at the CERN Intersecting Storage 
Rings for center-of-mass energies up to Vs = 63 GeV. Electrons 
were identified using lithium foil transition radiators and liquid argon 
calorimeters, which also measure their energy. Results are reported 
as a function of Vs and P/sub perpendicular/. In addition to the J/ 
psi and they cover the production of electron pairs with invariant 
masses from 6 to 8.7 GeV. 10 references. 


24779 (COO—1764-337) Pion dissociation in the nuclear Cou- 
lomb field. Berg, D.; Chandlee, C.; Cihangir, S. (Rochester Univ., 
NY (USA); Fermi National Accelerator Lab., Batavia, IL (USA); 
Minnesota Univ., Minneapolis (USA)). 1978. Contract EY-76-C-02- 
1764. 12p. (CONF-780826—18). Dep. NTIS, PC A02/MF AOl. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

A forward spectrometer detecting both charged particles and 
photons was used at Fermilab to study the excitation of pions in the 
Coulomb field of heavy nuclei. The results were analyzed to yield a 
new value for '(p~ — a” y) and an upper limit to '(A~2 — my) 
was obtained. 10 references. 


24780 (LA-UR—78-2631) Search for u* — e* y. Cooper, M.D. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 28p. (CONF-780769—1). Dep. NTIS, PC A03/MF A011. 

From SLAC conference on weak interactions; Stanford, CA, 
USA (10 Jul 1978). 

Using the Stopped Muon Channel at LAMPF to produce a 
surface muon beam, 2.3 x 10’? muons were stopped in a 50 mg/cm? 
target. The solid angle-efficiency product of the detector for the rare 
decay p* — e*y was 1.2%. Hence, 3 x 10 u* decays were 
examined. There is no indication of any signal, the data being 
consistent with a small background of random electron and gamma 
coincidences. The new upper limit on the branching ratio is [(u* > 
e* y)/T(u* — e*v/sub e/v-/sub mu/) < 2 x 10° with 90% 
confidence. 8 references. 1 


WEAK INTERACTIONS 


24781 (BNL—24932) Recent results from the FNAL 15 foot 
bubble chamber. Murtagh, M.J. (Brookhaven National Lab., Upton, 
NY (USA)). 1978. Contract EY-76-C-02-0016. 34p. (CONF- 
780769—4). Dep. NTIS, PC A03/MF AO1. 

From SLAC conference on weak interactions; Stanford, CA, 
USA (10 Jul 1978). 

Portion of document are illegible. 

Recent results on charm production by neutrinos and antineu- 
trinos and on the measurement of the elastic scattering of muon 
neutrinos on electrons are discussed. Included are charm production 
in the GIM model, dilepton production, observation of D°K°a* 2, 
search for charmed baryons and V/sub p./ e~ elastic scattering. The 
various distributions and cross sections are presented. 36 references 
(JFP) 


24782 (BNL—24937) Recent results from neutrino interactions 
in heavy neon. Kalelkar, M.; Baltay, C.; Caroumbalis, D. (Columbia 
Univ., New York (USA); Brookhaven National Lab., Upton, NY 
(USA). 1978. Contract EY-76-C-02-0016. Sp. (CONF- 780338—8). 
Dep. NTIS, PC A02/MF AOl1. 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Recent results are reported from an analysis of 100,000 pic- 
tures of the Fermilab 15 ft bubble chamber filled with heavy neon 
and exposed to the double horn focused, wideband v/sub p/ beam. 
There were 164 dilepton (u~e*) events with 33 vees, in good 
agreement with the GIM model of charm production. Also observed 
were the production of the charmed D® meson, followed by the 
decay D°® — K°a* ar", at a rate of (0.7 +- 0.2)% of all charged 
current events. From a subsample of film, four events of the purely 
leptonic neutrino—electron elastic scattering process were found. 3 
references. 


PHYSICS RESEARCH 2571 


24783 (SLAC-PUB—2230) Review of tau lepton properties. 
Feldman, G.J. (Stanford Univ., CA (USA)). Nov 1978. Contract 
EY-76-C-03-0515. 22p. (CONF-780876—3). Dep. NTIS, PC A02/ 
MF AOl. 

From Meeting on frontier of physics; Singapore, Japan (14 
Aug 1978). 

The review of tau particle properties includes measurements 
of the branching ratios, the general modes, then a more detailed look 
at the semi-hadronic modes, and the 7 limits for rare modes. 
Measurements of the tau mass, spin, and lifetime, the tau - v/sub tau/ 
coupling and the v/sub tau/ are considered mass. Finally, the lepton 
classification of the tau is discussed. 43 references. (JFP) 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 24791 


24784 (ANL-HEP-CP—78-51) Organizer’s report, Session A2 
(August 24, 1978). Yokosawa, A. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG- 58. 45p. (CONF-780826— 
26). Dep. NTIS, PC A03/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

High energy hadron reactions spin dependence is summarized 
as presented in the international conference held at Tokyo. Experi- 
ments at very high energies, high transverse momentum, and charge- 
exchange are covered. 42 references. (JFP) 


24785 (ANL-HEP-CP—78-52) Diproton resonances in the mass 
region 2100 to 2800 MeV. Akihiko, Y. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 34p. (CONF-780967— 
2). Dep. NTIS, PC A03/MF AOI. 

From Meeting on exotic resonances; Hiroshima, Japan (1 Sep 
1978). 

A striking energy dependence was observed in the difference 
between the p—p total cross sections for parallel and antiparallel 
longitudinal spin states, Ao/sub L/ = o/sup Tot/(reverse —)-o7/ 
sup Tot/(double —). The structure appears around P/sub lab/ = 1.5 
GeV/c where Ao/sub L/ = -16.7 mb and is seen in o/sup Tot/ 
(double —) rather than o/sup Tot/(reverse —). The experiments 
were performed at Argonne National Laboratory using a standard 
transmission technique. From the dispersion analysis of a forward 
p—p scattering amplitude using the data on Ao/sub L/, Grein and 
Kroll have shown that the Argand plot of the amplitude has a clear 
resonance-like behavior around proton-incident momentum of 1.5 
GeV/c. At the same energy range, the p—p polarization at fixed -+ 
also shows a remarkable energy dependence. In addition, a promi- 
nent energy dependence was observed for C/sub LL/, the spin 
correlation parameter for elastic pp scattering with beam and target 
both longitudinally polarized. The possibility of a resonance was 
further pursued by studying Legendre expansion coefficients of p—p 
differential cross section and polarization data. The analysis showed 
a partial wave, *F; consistent with having a resonant behavior. 
Based on a phase-shift analysis, Hoshizaki also showed that °F; 
seems to resonate. This resonant state would have the quantum 
number J/sup P/ = 3-, mass ~ 2260 MeV, width ~ 200 MeV and 
elasticity 20 to 30%. This exotic state may be described by the MIT 
bag model. Also speculated are several more diproton resonances in 
the mass region 2100 to 2800 MeV. 37 references. 


24786 (COO—3065-210) Hadron-nucleus inclusive data from 
Fermilab. Ferbel, T. (Rochester Univ., NY (USA). t. of Physics 
and Astronomy). 1978. Contract EY-76-C-02-3065. 27p. (CONF- 
780826—23; UR—669). Dep. NTIS, PC A03/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The results are summarized from papers submitted to this 
conference pertaining to the inclusive pevdeciiie of particles in 
hadron-nucleus collisions as studied at Fermilab. 15 references. 


24787 (LA—7589-MS) Polarized proton-neutron total cross sec- 
tions from proton-deuteron data. Alberi, G.; Bleszynski, M.; Jar- 
oszewicz, T.; Santos, S. (Los Alamos Scientific Lab., NM (USA)). 
Jan 1979. Contract EY-76-C-03-0010. 11p. Dep. NTIS, PC A02/MF 
AOl. 


Simple expressions are derived for the polarized proton- 
deuteron total cross sections. Possibilities of extraction of the polar- 
ized proton-neutron cross sections from the proton-deuteron data are 
discussed. 19 references. 


24788 (TID—29048) Summary of research activities in the 
Meson Lab (1972—1977). Read, A.L. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Jun 1977. Contract EY-76-C-02-3000. 
152p. Dep. NTIS, PC AO8/MF AOI. 

Experimental high energy physics research is summarized. 
Strong interactions are mainly considered. A list of publications is 
included. (JFP) 
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STRONG MESON-INDUCED INTERACTIONS 


REFER ALSO TO CITATION(S) 24778, 24779, 24782, 24784, 
24786, 24788 


24789 (COO—1195-415) Backward resonance production of pi 
minus plus proton goes to neutron pi plus pi minus at 8 GeV/c. 
Wagner, R.G. (Illinois Univ., Urbana (USA). Graduate Coll.). 1974. 
Contract EY-76-C-02-1195. 104p. Dep. NTIS, PC A06/MF AOl. 

Thesis. 

A study of the interaction 7~ p — na* a is reported where 
the neutron was produced fast and forward in the laboratory. The 
data were obtained using an 8 GeV/c 7” beam that was focused on a 
liquid hydrogen target located inside the University of Illinois— 
Argonne National laboratory streamer chamber. The chamber was 
triggered on the interaction of a fast, forward neutral hadron in thick 
_ optical spark chambers. A total of 866 events had an acceptable 

-constraint fit to mp — na*m™ and satisfied other selection 
criteria. The data were characterized by backward production of the 
final states n rho®, nf°, and A~ (1232)m*. Differential cross sections 
and decay angular distributions for these resonant states are present- 
anne the implications for the production mechanisms discussed. 20 
references. 


24790 (DOE/ER/70004—217) Proposal to measure the D meson 
decay constant F/sub D/. Deshpande, N.G.; Iskandar, D. (Oregon 
Univ., Eugene (USA). Inst. of Theoretical Science). Aug 1978. 
Contract EY-76-S-06-2230-004. 10p. (RLO—2230-T4-217). Dep. 
NTIS, PC A02/MF AO1. 

Because the branching ratios of the purely leptonic modes of 
D meson are small compared to the semileptonic decays, it is 
suggested that the decay D — K + 1 + v might be used to deduce 
the value of F/sub D/, the weak decay constant of D meson. 17 
references. 


24791 (LBL—8305) Measurement of inclusive production of neu- 
tral pions at high transverse momentum. Ogawa, A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1978. Contract W- 
7405-ENG-48. 189p. Dep. NTIS, PC A09/MF AOl1. 

These are the results of a measurement of inclusive produc- 
tion at high transverse momentum (P perpendicular to) of neutral 
pions (7°) from protons by beams of proton (p), kaon (K), pion (7), 
and antiproton (antiproton) particles. The experiment used the Fer- 
milab M2 beam line at momenta of 100, 200 and 300 GeV/c strikin 
a liquid hydrogen target. The data include center of mass (cm 
production angles of the 7° between 2° and 115° for P perpendicular 
to greater than 1 GeV/c. A pair of differential Cherenkov counters 
distinguished the types of beam particles. The photon (y) detector of 
a lead and scintillator sandwich measured both photons from the 7° 
—» 2y decay and enabled a reconstruction of the 7° kinematics. The 
measurements show several remarkable features distinguishing the 
production rates for these different beams, including a forward peak 
in the cm for 7p collisions and much less 7° production at high P 
perpendicular to in pp than in wp or Kp collisions. A simple 
parametrization accurately represents the data over most of its 
a Oras approximate scaling in the radial variable x/sub R/ 
= 2P/Vs (in the cm). Several parton models are compared with the 
data. A heuristic picture in terms of the quark constituents of the 
interacting hadrons accounts for many features of the data in an 
intuitive way. 62 references. 


24792 Backward resonance production in pi minus plus proton 
goes to neutron pi plus pi minus at 8 GeV/c. Wagner, R.G. Urbana, 
IL; Univ. of Illinois (1978). 104p. University Microfilms Order No. 
78-11,305. 

Thesis (Ph. D.). 

The interaction 7” p — naw* m~ where the neutron was pro- 
duced fast and forward in the laboratory was studied. The data were 
obtained by use of an 8-GeV/c 7 beam that was focused on a liquid 
hydrogen target located inside the University of Illinois—Argonne 
National Laboratory streamer chamber. The chamber was triggered 
on the interaction of a fast, forward neutral hadron in thick-p late 
optical spark chambers. A total of 866 events had an acceptable 3- 
constraint fit to 7” p — n7* 7 and satisfied other selection criteria. 
The data were characterized by backward production of the final 
states n rho®, nf°, and A~(1232)7*. Differential cross sections and 
decay angular distributions for these resonant states are presented, 
and the implications for the production mechanisms are discussed. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 24815 


ERA VOL. 4, NO. 9 


24793 (FERMILAB-CONF—78/64-THY) Weak decays of 
heavy quarks. Gaillard, M.K. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Aug 1978. Contract EY-76-C-02-3000. 39p. 
(CONF-780769—2). Dep. NTIS, PC A03/MF AO1. 

From SLAC conference on weak interactions; Stanford, CA, 
USA (10 Jul 1978). 

The Pane that may help to identify the two additional 
quark flavors that are expected to be discovered. These properties 
are lifetime, branching ratios, selection rules, and lepton decay 
spectra. It is also noted that CP violation may manifest itself more 
strongly in heavy particle decays than elsewhere providing a new 
probe of its origin. The theoretical progress in the understanding of 
nonleptonic transitions among lighter quarks, nonleptonic K and 
hyperon decay amplitudes, omega minus and charmed a decay 
predictions, and lastly the Kobayashi—Maskawa model for the weak 
coupling of heavy quarks together with the details of its implications 
for topology and Concuneieny are treated. 48 references. (JFP) 


24794 (SLAC-PUB—2225) Physical interpretation of the com- 
binatorial hierarchy. Bastin, T.; Noyes, H.P. (Stanford Linear Accel- 
erator Center, CA (USA)). 1978. Contract EY-76-C-03-0515. 5Op. 
(CONF-780780—1). Dep. NTIS, PC A03/MF AOl1. 

From 3. conference on quantum theory and the structure of 
time and space; Tutzing, F.R. Germany (3 Jul 1978). 

The combinatorial hierarchy model for base particle process- 
es is compared and contrasted with the Ur-theory as developed at 
the Tutzing Conferences. It agrees with Ur-theory about a finite 
basis, the “fixed past—uncertain future” aspects of physics, and the 
necessity of dropping Bohr’s requirement of reduction to the haptic 
language of commonsense and classical age However, it retains 
a constructive, hierarchial approach with can yield only an approxi- 
mate and discrete “space time”, and introduces the observation 
metaphysic at the start. Concrete interpretation of the four levels of 
the hierarchy (with cardinals 3, 7, 127, 2!*7-1 =10%*) associates the 
three levels which map up and down with three absolute conserva- 
tion laws (charge, baryon number, lepton number) and the spin 
dichotomy. The first level represents +, -, and +- unit charge. The 
second has the quantum nubmers of a baryon—antibaryon pair and 
associated charged meson (e.g., n anti n, p anti n, p anti p, n anti p, 
a*, 1°, w~). The third level associates this pair, now iacindiog four 
spin states as well as four charge states, with a neutral lepton— 
antilepton pair (e anti e or v anti v) in four spin states (total, 64 
states): three charged spinless, three charged spin-1, and neutral spin- 
1 mesons (15 states), and a neutral vector boson associated with the 
leptons; this gives 3 + 15 + 3 x 15 = 63 possible boson states, so a 
total correct count of 63 + 64 = 127 states. Something like SU. X 
SUs and other indications of quark quantum numbers can occur as 
substructures at the fourth (unstable) level. A slight extension gives 
the usual static approximation to the building energy of the hydro- 
gen atom, a?m/sub e/c*, Cosmological implications of the theory 
are in accord with current experience. A beginning in the physical 
interpretation of a theory which could eventually encompass all 
branches of physics was made. 3 figures, 6 tables. 


24795 (UH—511-291-78) Cabibbo angle and quark masses in the 
Weinberg-Salam model. Ma, E.; Pakvasa, S. (Hawaii Univ., Honolulu 
(USA). Dept. of Physics and Astronomy). Oct 1978. Contract EY- 
76-C-03-0511. 9p. Dep. NTIS, PC A02/MF AOl1. 

The renormalization behavior of the Yukawa couplings in the 
Weinberg—Salam model is examines‘ and its implication for the q? 
dependence of the Cabibbo angle and of the quark masses discussed. 
A possible explanation for m/sub u/ < m/sub d/ is found. 9 
references. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 24903 


STRONG INTERACTIONS, GENERAL 


24796 (ANL-HEP-CP—78-50) High-P/sub T/ theory in a spin. 
Sivers, D. ee National Lab., IL (USA)). 1978. Contract W- 
ta . 18p. (CONF-781095—3). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The role of measurements using polarized hadron beams or 
polarized targets is discussed. Future experiments can be compared 
with explicit calculations to provide tests of QCD. 51 references. 


24797 (RLO— 1388-745) Life and times of large p/sub T/ phys- 
ics: diagnosis and prognosis. Ellis, S.D. (Washington Univ., Seattle 
(USA)). Dec 1977. Contract EY-76-C-06-1388. 17p. (CONF- 
7710182—1). Dep. NTIS, PC A02/MF AO1. 

From American physical society meeting; Argonne, IL, USA 
(Oct 1977). 

The historical development of large p/sub T/ physics is 
reviewed and a critical diagnosis of the difficulties confronting 
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resent understanding and existing models is given. The prognosis 
or future progress in this field is discussed. 58 references. 


STRONG INTERACTIONS, BARYON NO.=0 


24798 (ANL-HEP-CP—78-49) Polarization measurements and a 
narrow epsilon (750). Donohue, J.T.; Leroyer, Y. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 4p. (CONF- 
781095—4). Dep. NTIS, PC A02/MF AOl. 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

Low energy 7+7 scattering as measured in the 7” p — 
am m*n and w*p — m*m A** reactions is discussed critically 
mainly with regard to the evidence in support of a narrow epsilon 
(750). 7 references. (JFP) 


24799 (FERMILAB-CONF—78/65/THY) Implications of the 
T states. Rosner, J.L. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Aug 1978. Contract EY-76-C-02-1764. 27p. (CONF- 
780826—22). _ NTIS, PC A03/MF AOl. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). , 

The T family of vector mesons is interpreted as a system of b 
anti b bound states (b = charge -1/3 quark). Implications of the new 
quark for heavy particle spectroscopy, and for the existence of other 
possible quarks, leptons, and Higgs particles, are discussed. 86 refer- 
ences. 


24800 (ORO—3992-355) Multiquark mesons. Bose, S.K.; Sudar- 
shan, E.C.G. (Notre Dame Univ., IN (USA). Dept. of Physics; 
Texas Univ., Austin (USA)). Nov 1978. Contract EY-76-S-05-3992. 
6p. Dep. NTIS, PC A02/MF AO1. 

Coupling schemes are considered for multiquark mesons, 
specifically those connecting the diquark—antidiquark (antiQ?Q?’) 
mesons to conventional mesons and baryons. The resulting unique 
scheme is given, where the wave function is the three-quark compos- 
ite baryon tensor having given properties. 6 references. (JFP) 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 24800 


24801 (COO—0535-766, pp 179-181) Effects of pion—nucleon 
finite range on pion—nucleus elastic scattering. Rosenthal, A.S.; Rost, 
E. 1 Nov 1978. 

In Technical progress report. 

Kisslinger and cut-off Kisslinger off-shell scattering ampli- 
tudes are compared with the result of a dispersion-theory calcula- 
tion. It is concluded that the meson—nucleon finite range is less than 
1/3 fm. 1 figure. (RWR) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


24802 (ANL-HEP-CP—78-48) Implications of nucleon—nucleon 
spin-polarization measurements. Irving, A.C.; Berger, E.L.; Sorensen, 
C. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 8p. (CONF-781095—5). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The available data on polarized nucleon—nucleon elastic 
scattering are interpreted. By comparing these with the simplest 
exchange model predictions, features of particular interest such as 
low-lying A:-like and isoscalar exchanges, and a helicity-flip Po- 
meron component can be identified. The maximum-simplicity Regge 
model is intended to facilitate interpretation of forthcoming pp 
amplitude analysis results. 14 references. 


24803 (COO—0535-766, pp 187-189) wi+d—p+p reaction. 
Pong, W.S. 1 Nov 1978. 

In Technical progress report. 

The cross section was calculated for plane waves and distort- 
ed waves (including effects of quasi-free scattering) and compared 
with experimental data up to 600 MeV c.m. energy of outgoing 
proton. The calculated values are several times larger than the 
measured ones. 3 figures. (RWR) 


24804 (COO—3065-211) Particle physics using nuclear targets. 
Ferbel, T. (Rochester Univ., NY (USA). Dept. of Physics and 
Astronomy). '978. Contract EY-76-C-02-3065. 42p. (CONF- 
780876—2; UR—670). Dep. NTIS, PC A03/MF AOI. 

From Meeting on frontier of physics; Singapore, Japan (14 
Aug 1978). 

The use of nuclear targets in particle physics is discussed and 
some recent results obtained in studies of hadronic interactions on 
nuclei summarized. In particular experimental findings on inclusive 
“en gpeonee and on coherent dissociation of mesons and baryons at 

igh energies are presented. 41 references. 


PHYSICS RESEARCH 2573 


24805 Operator Pade approximants for the Bethe—Salpeter 
equation of nucleon—n Fleischer, J. (Universitaet, 
Bielefeld, Ger.); Tjon, J.A. pp 357-363 of Pade and rational approxi- 
mation: theory and — Saff, E.B.; Varga, R.S. (eds.). New 
York, NY; Academic Press, Inc. (1977). 


From Conference on rational approximation with emphasis 
on applications of Pade approximants; Tampa, FL, USA (15 Dec 
1976). 


The method of the Operator Pade Approximants (OPA’s) was 
studied as a means of solving the Bethe—Salpeter equation (BSE) of 
nucleon—nucleon scattering. Accurate solutions were obtained 
before by the application of the ordinary Pade method. Comparison 
of the present results with these solutions yields perfect agreement 
for the *S; with ten external momenta in the OPA and for the 'So 
with only two, by considering the off-shell momentum as variational 
parameter. 2 figures, 1 table. 


24806 Operator Pade approximants and three-body scattering. 
Tjon, J.A. (Univ. of Utrecht, Netherlands). pp 389-396 of Pade and 
rational approximation: theory and ——_ Saff, E.B.; Varga, 
R.S. (eds.). New York, NY; Academic Press, Inc. (1977). 

From Conference on rational approximation with emphasis 
on applications of Pade approximants; Tampa, FL, USA (15 Dec 
1976). 

The numerical solution of the problem of elastic scattering of 
a free particle by two particles in a bound state is discussed within 
the integral equation approach. The two-body interactions are 
chosen to be of a simple separable type. The convergence rate of 
Pade Approximants (PAs) applied to the multiple scattering series is 
studied. Results are presented also for an operator PA in which off- 
shell momenta are used as variational parameters. 4 figures, 2 tables. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 24813 


24807 (LA-UR—78-2395) Application of the boson polynomials 
of U(n) to physical problems. Louck, J.D. (Los Alamos Scientific 
Lab., NM (USA)). Sep 1978. Contract W-7405-ENG-36. 13p. 
(CONF-780970—1). Dep. NTIS, PC A03/MF AO1. 

From Colloquium on group theoretical methods in physics; 
Austin, TX, USA (11 Sep 1978). 

A review is given of the properties of a general class of 
polynomials in the boson operators which were found useful for 
obtaining the explicit unitary irreducible representations of the uni- 
tary group itself, and to show how these same polynomials provide a 
unified approach for obtaining the explicit solutions to several classic 
problems in physics and chemistry. 24 references. (JFP) 


24808 (ORO—3992-352) Idea and application of spectrum-gener- 

ating SU(3) and SU(4). Bohm, A.; Teese, R.B. (Texas Univ., Austin 

(USA). Center for Particle Theory; Max-Planck-Institut fuer Physik 

und Astrophysik, Muenchen (Germany, F.R.)). Oct 1978. Contract 

ay a llp. (CONF-780970—S). Dep. NTIS, PC A02/ 
F AOl. 

From Colloquium on group theoretical methods in physics; 
Austin, TX, USA (11 Sep 1978). 

The basic ideas of the spectrum-generating SU(n) approach in 
particle physics are reviewed and the analogy is shown between this 
and the spectrum-generating method in atomic and molecular phys- 
ics. The tests of this framework involving one-hadron processes are 
outlined and two tests of a fundamental relation of this framework 
(the Werle relation) are discussed. 32 references. 


24809 (SLAC-PUB—2221(ADD)) Summary talk. Harari, H. 
(Weizmann Inst. of Science, Rehovoth (Israel); Stanford Linear 
Accelerator Center, CA (USA)). Oct 1978. Contract EY-76-C-03- 
0515. 17p. (CONF-7809108—2). Dep. NTIS, PC A02/MF AOI. 

From Kyoto summer institute for particle physics; Kyoto, 
Japan (1 Sep 1978). 

A general overview is given in this high energy physics 
conference summary. Quantum chromodynamics as a theory of 
strong interactions and studied by experimental tests, SU(2) x U(1) 
theory of weak and electromagnetic interactions and its experimental 
tests, weak interactions above 100 GeV, simpie unification of weak 
and electromagnetic interactions, and the grand and the ultimate 
oP with extended supergravity are discussed. 28 references. 


24810 (SLAC-PUB—2226) Phenomenology of heavy leptons and 
heavy quarks. Gilman, F.J. (Stanford Linear Accelerator Center, CA 
(USA)). Nov 1978. Contract EY-76-C-03-0515. 27p. (CONF- 
7809108—1). Dep. NTIS, PC A03/MF AOI. 
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From Kyoto summer institute for particle physics; Kyoto, 
Japan (1 Sep 1978). 

The review of the quark and lepton family includes properties 
of the tau, SU(2) x U(1) classification of the tau and its decays, 
heavier leptons, the spectroscopy of heavy hadrons composed of 

uarks, their strong and electromagnetic decays, the weak interac- 
tion properties of the c, b, and t quarks, and the decays of hadrons 
containing them expected within the context of the standard SU(2) x 
U(1) model. 76 references. (JFP) 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


24811 (DOE/ER/70004—225) Parity violation and the mass- 
lessness of the neutrino. Mannheim, P.D. (Oregon Univ., Eugene 
(USA). Inst. of Theoretical Science; Tel Aviv Univ. (Israel). Dept. 
of Physics and Astronomy). Sep 1978. Contract EY-76-S-06-2230- 
004. 12p. (RLO—2250/T4-225). Dep. NTIS, PC A02/MF AOl. 

Portions of document are illegible. 

It is proposed that the weak interaction be obtained by 
gauging the strong interaction chiral flavor group. The neutrinos are 
then four-component spinors. Pairs of right-handed neutrinos are 
allowed to condense into the vacuum. This produces maximal parity 
violation in both the quark and lepton sectors of the weak interac- 
tion, keeps the neutrinos massless, and also leads to the conventional 
Weinberg mixing pattern. The approach also in principle provides a 
way of calculating the Cabibbo angle. 11 references. 


24812 (SLAC-PUB—2183) Weak neutral-current interactions. 
Barnett, R.M. (Stanford Univ., CA (USA)). Aug 1978. Contract EY- 
76-C-03-0515. 32p. (CONF-780769—3). Dep. NTIS, PC A03/MF 
AOl. 


From SLAC conference on weak interactions; Stanford, CA, 
USA (10 Jul 1978). 

The roles of each type of experiment in establishing uniquely 
the values of the the neutral-current couplings of u and d quarks are 
analyzed together with their implications for gauge models of the 
weak and electromagnetic interactions. An analysis of the neutral- 
current couplings of electrons and of the data based on the assump- 
tion that only one Z° boson exists is given. Also a model-independent 
analysis of parity violation experiments is discussed. 85 references. 
(JFP) 


FIELD THEORY 
REFER ALSO TO CITATION(S) 24753, 24796, 24816, 24903 


24813 (COO— 1545-245) Gauge field theories. Part three. Renor- 
malization. Frampon, P.H. (Ohio State Univ., Columbus (USA). 
Dept. of Physics). 1978. Contract EY-76-C-02-1545. 106p. Dep. 
NTIS, PC A06/MF AOI. 

The renormalization of nonabelian gauge theories both with 
exact symmetry and with spontaneous symmetry breaking is dis- 
cussed. The method of dimensional regularization is described and 
used in the ensuing discussion. Triangle anomalies and their implica- 
tions and the method for cancellation of anomalies in an SU(2) x 
U(1) theory, introduction of the BRS form of local gauge transfor- 
mation and its use for the iterative proof of renormalizability to all 
orders for pure Yang—Mills and with fermion and scalar matter 
fields are considered. Lastly for massive vectors arising from sponta- 
neous breaking, the demonstration of renormalizability is given, 
using the ‘'t Hooft gauges introduced first in 1971. While the treat- 
ment is not totally rigorous, all the principle steps are given. 108 
references. (JFP) 


24814 (DOE/ER/70004—223) Construction of the functional 
integral representation for fermion Green's functions. Soper, D.E. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Science). 1977. 
Contract EY-76-S-06-2230-004. 13p. (RLO—2230/T4-223). Dep. 
NTIS, PC A02/MF AOI1. 

A direct derivation is given of the functional integral repre- 
sentation for the Green's functions of quantum theories built from a 
finite number of canonical fermion operators Q/sub a/, Q/sub a/* 
with (Q/sub a/, Q/sub B/*) = 5/sub aB/. 4 references. 


24815 (FERMILAB-Conf—78-23-TH4) Transverse lattice 
theory of quantum chromodynamics. Bardeen, W.A. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Feb 1978. Contract EY-76-C- 
02-3000. 24p. (CONF-770775—1). Dep. NTIS, PC A02/MF AOl. 

From Cargese summer school; Cargese, France (Jul 1977). 

Another approach to quantum chromodynamics is discussed 
based on a reformulation of the theory using a transverse lattice and 
infinite momentum frame techniques. This formulation of quantum 
chromodymanics has the unique advantage or disadvantage that 
neither the weak coupling limit nor the strong coupling limit are 
trivial in the theory. The axial gauge and the transverse lattice 
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formulations and the longitudinal and transverse lattice dynamics are 
covered. 19 references. (JFP) 


SCATTERING THEORY 


24816 Variational approach to operator and matrix Pade approxi- 
mants. Applications to potential scattering and field theory. Mery, P. 
(U.E.R. Scientifique de Luminy et Centre de Physique Theorique, 
Marseille, France). pp 375-387 of Pade and rational approximation: 
theory and applications. Saff, E.B.; Varga, R.S. (eds.). New York, 
NY; Academic Press, Inc. (1977). 

From Conference on rational approximation with emphasis 
on es of Pade approximants; Tampa, FL, USA (15 Dec 
1976). 


Operator and matrix Pade approximants are defined. The fact 
that these approximants can be derived from the Schwinger vari- 
ational principle is emphasized. In potential theory, it is shown by 
use of this variational property, that the matrix Pade approximants 
can reproduce the exact solution of the Lippmann—Schwinger 
equation with arbitrary accuracy with only the first two coefficients 
in the Born expansion taken into account. The analytic structure of 
this variational matrix Pade approximant (hyper Pade approximant) 
is discussed. 28 references, 1 figure, 1 table. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


24817 (COO—0535-766) Technical progress report. (Colorado 
Univ., Boulder (USA). Nuclear Physics Lab.). 1 Nov 1978. Contract 
EY-76-C-02-0535. 205p. Dep. NTIS, PC A10/MF A011. 

This report summarizes the work carried out at the Nuclear 
Physics Laboratory of the University of Colorado during the period 
November 1, 1977 to November 1, 1978, under Contract EY-76-C- 
02-0535.A002 between the University of Colorado and the United 
States Department of Energy. The research activities of the Labora- 
tory spanned a broad range of interests over the past year. Numerous 
topics in charged-particle spectroscopy and reaction studies, neutron 
time-of-flight measurements, and gamma-ray investigations per- 
formed at the cyclotron laboratory are covered in this report. In 
addition, several items in intermediate energy nuclear physics as 
studied at Los Alamos and Indiana University by members of the 
Laboratory are reported. The efforts in nuclear theory include 
studies in nuclear reaction mechanisms and pion scattering as related 
to the experimental program. Information is also included on appara- 
tus and facility development, cyclotron operation, outside users, 
publications, and reports. Separate abstracts were written for thirty 
items in this report having significant amounts of data. (RWR) 


24818 (COO—2184-46) Nuclear chemistry project. Progress 
report, January 1, 1978—December 31, 1978. Naumann, R.A. (Prin- 
ceton Univ., NJ (USA)). 10 Oct 1978. Contract EY-76-S-02-2184. 
37p. Dep. NTIS, PC A03/MF AO1. 

Research on the nuclear chemistry project is summarized 
including Coulomb capture of negative muons by atoms and mole- 
cules, nuclear structure and spectroscopy, and the preparation and 
use of radioactive targets both to study the internal electric fields 
acting on the nuclei of foreign atoms introduced in metallic solids by 
radioactive decay and determination of nuclear moments by optical 
hyperfine spectroscopy. (JFP) 


24819 (LA—7596-PR, pp 20-25) ERRFILS: a preliminary li- 
brary of 30-group multigroup covariance data for use in CTR sensitiv- 
ity studies. LaBauve, R.J.; Muir, D.W. 1978. 

In Applied nuclear data research and development. Progress 
report, July 1—September 30, 1978. 

A library of 30-group multigroup covariance data was pre- 
pared from preliminary ENDF/B-V data with the NJOY code. Data 
for Fe, Cr, Ni, '*°B, C, Cu, H, and Pb are included in this library. 
Reactions include total cross sections, elastic and inelastic scattering 
cross sections, and the most important absorption cross sections. 
Typical data from the file are shown. 3 tables. (RWR) 


EXPERIMENTAL TECHNIQUES 


24820 (COO—2494-10) Neutron spectroscopy with the Rensse- 
laer Intense Neutron Spectrometer. Block, R.C. (Rensselaer Poly- 
technic Inst., Troy, NY (USA). Dept. of Nuclear Engineering). Sep 
a Contract EY-76-S-02-2494. 10p. Dep. NTIS, PC A02/MF 
AOl. 
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The Rensselaer Intense Neutron Spectrometer (RINS) was 
developed for the measurement of small quantities of high-cross- 
section nuclei and for the measurement of large quantities of small- 
cross-section nuclei. A high-powered electron target was designed 
and constructed to increase the neutron intensity inside of the RINS 
75-ton lead spectrometer, and ***U(n,f), *°*(n,f), 7°U(n,f), 7“ Cm(n,f) 
and '5Nd(n,d) cross section measurements were carried out. A new 
spherical fission chamber for less than or equal to 1 pg of sample 
was developed for application to highly alpha-active nuclei. Neutron 
total cross section measurements were also carried out for “Sc and 
56Fe, nuclei which are now used in neutron beam filters and for 
which there existed little or no information on the magnitude of the 
cross section near the cross section minima. This report is adminis- 
trative in nature, with essentially no data; experimental results have 
been reported in appropriate publications. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 24873 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 23867 


24821 Are nucleon-nucleon inputs good enough yet for the analy- 
sis of proton-helium elastic scattering at medium energies. Young, 
S.K. (Los Alamos Scientific Lab., N.Mex. (USA)); Wong, C.W. 
(California Univ., Los Angeles (USA). Dept. of Physics). Phys. Lett., 
B; 77: No. 1, 41-45(17 Jul 1978). 

It is found that for 0.4 GeV protons nucleon-nucleon data 
have enough accuracy for detailed analyses of proton-helium elastic 
scattering. Continued sensitivity to nucleon-nucleon inputs and an 
unexpected discrepancy below the first minimum suggest a need for 
caution in extracting nuclear information. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


24822 (COO—0535-766, pp 181-186) Technique for determining 
neutron densities using low energy 7 nucleus scattering. Rost, E. 
(Univ. of Colorado, Boulder); Johnson, R.R.; Marks, T.; Gyles, B. 1 
Nov 1978. 

In Technical progress report. 

The basis for the method is explained. Differential cross 
section ratios are shown for 29-MeV 7 on 'C (relative to 'C) and 
on '8O (relative to 1*O). Extracted neutron rms radii are tabulated. 
It was determined that r/sub n/—r/sub p/ = 0.06 +- 0.02 for °C 
and 0.18 +- 0.02 for **O. 2 figures, 2 tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24779, 24874 


24823 (COO—0535-766, pp 189-190) Pickup to unbound pee 
tile states. Kunz, P.D. (Univ. of Colorado, Boulder); Saha, A 
Fortune, H.T. 1 Nov 1978. 

In Technical progress report. 

A finite-range DWBA analysis of the proton pickup reaction 
12C(a,°Li)' Bat 65 MeV is reported; the final ®Li is unbound and in 
a p state. The p/sub 3/2/ phase shifts were fit with a Woods—Saxon 
potential. The calculated energy-dependent cross section is shown. 1 
figure. (RWR) 


"9 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24825 


PHYSICS RESEARCH (CONT.) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24858 


24824 (COO—0535-766, pr 3-4) Proton stripping and pickup 
Colorado, Boulder); Peterson, R. 3: 


4C, Sercely, R.R. (Univ. o 
Flynn, E.R. 1 Nov 1978. 

In Technical progress report. 

Angular distributions are compared with DWBA calculations 
for the '*C(*He,d), '*C(*He,d), and 'C(t,a) reactions at 25.4, 25.4, 
and 23 MeV, respectively. Information on spectroscopic factors was 
gained. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24825 (COO—0535-766, pp 50-51) **C(a,p)'*N reaction. Smith, 
P.A.; Sercely, R.R.; Peterson, R.J. 1 Nov 1978. 

In Technical progress report. 

Angular distributions from the (a,p) transfer reaction on ‘°C 
at 35 MeV are compared with cluster DWBA calculations for 
several angular momentum transfers. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24826 (COO—0535-766, pp 100-101) ri and 7~ inelastic scatter- 
ing from *°O at 164 MeV and 230 MeV. 1 Nov 1978. 

In Technical progress report. 

The cross-section ratio for scattering of 7* and 7 is report- 
ed. 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24827 (COO—0535-766, pp 102-104) Elastic scattering of pions 
from '*C, Boudrie, R.L. 1 Nov 1978. 

In Technical progress report. 

Differential cross sections for scattering of 7* and w™ at 162 
MeV are shown. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24828 (COO—0535-766, pp 117-118) Differential cross section 
and asymmetry measurements for 800 MeV proton scattering from 
1%6Q, Hy “Ca, and **Fe. Smith, G.R.; Adams, G.; Bauer, T.; 
Whitten, C ; Igo, G.; Pauletta, G.; Hoffmann, G. 1 Nov i978. 
In Technical progress report. 
Angular distributions of cross sections and asymmetry are 
shown for proton elastic scattering from '*O. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24829 (COO—0535-766, pp 135-141) (p,d) reaction at 800 MeV. 
Smith, G.R. (Univ. of Colorado, Boulder); Shepard, J.R.; Boudrie, 
R.L. 1 Nov 1978. 

In Technical progress report. 

Spectra from the (p,d) reaction on 7Li, *C, °C, 'O, Mg, 
8Si, and “Ca are shown. DWBA calculations are compared with 
measured angular distributions for reactions on '°C (primarily), '*C, 
16O, Mg, **Si, and “Ca. 9 figures, 1 table. (RWR) 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
(COO—2186-34) Nuclear ype and nuclear reac- 
with the HILAC 


1977. Bakhru, H. (State is Cie: @ New 
Contract EY16902, 2186. 40p. Dep. NT 

Portions of document are illegible. 

The 1975—77 contract year remained very active in produc- 
tivity and has shown several significant results. The studies on short- 
lived radioactive isotopes and in-beam spectroscopic studies were 
conducted on many nuclei using the Heavy Ion Accelerator at Yale. 
The published results are listed in the appendix. Studies on millisec- 
ond isomers in the region of Pb, Os, and Ir have been conducted; 
and this program has been concluded this year. The 4 MeV Dynami- 
tron Accelerator at SUNYA has been extensively used to study 
alpha capture reactions on 7°Si, *Mg, *'P, **Cl, and *’Cl. High 
resolution studies of MeV heavy-ion induced x-rays on various 
targets have been performed. The argon and krypton beams from the 
Super HILAC at Berkeley were utilized to study x-rays in heavy ion 
collisions. 


— Albany (USA)). 1977. 
» PC A03/MF AOl. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24831 Differential neutron scattering cross sections of lithium-6 
and lithium-7 for neutrons of 4 to 7.5 MeV energy. Knox, H.D.; 
White, R.M.; Lane, R.O. (Ohio Univ., Athens). Nucl. Sci. Eng.; 69: 
No. 2, 223-230(Feb 1979). 

Differential cross sections for neutrons scattered elastically 
from *Li and 7Li were measured at 14 incident neutron energies 
between 4 and 7.5 MeV. For ’Li, neutrons inelastically scattered 
from the 0.478 MeV-level were not resolved from the elastic group 
and have been included with the elastic group in calculating the 
cross sections. The present *Li data are in good agreement with the 
ENDF/B-IV evaluation, while the present 7Li(n,no + m) data are 
generally larger than the corresponding ENDF/B-IV evaluation 
particularly at forward angles. 12 figures. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24832 Measurement of the °Li(*He,d)’Be and ’Li(*He,t)’Be 
cross sections. Pyle, R.V.; Ruby, L.; Sterbentz, J.W. (Univ. of 
California, Berkeley). Trans. Am. Nucl. Soc.; 30: 623-625(1978). 
(CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24833 


24833 (COO—0535-766, pp 60-63) Multi-step processes in the 
2°Ne(d,°Li)'*O (8.88 MeV 2°) reaction at E/sub d/ = 40 MeV. 
Shepard, J.R.; King, N.S.P. (Los Alamos Scientific Lab., NM). 1 
Nov 1978. 

In Technical progress report. 

CCBA calculations for transitions to the 8.88-MeV state of 
*6O are compared with experimental results. The calculations sug- 
gest that excitation of this level is primarily due to inelastic excita- 
tion from the 6.13-MeV level, with inelastic excitations in the d + 
2°Ne channel playing a lesser role. 2 figures, 1 table. (RWR) 


ERA VOL. 4, NO. 9 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24834 (LA—7453-T) Quasielastic pion scattering near the (3,3) 
resonance. Varghese, P. (Los Alamos Scientific Lab., NM (USA)). 
Dec 1978. Contract W-7405-ENG-36. 197p. Dep. NTIS, PC A09/ 
MF AOl. 

Thesis. 

The quasielastic pion scattering process (7,7p), in which an 
energetic pion scatters off a target nucleus, knocking-out a bound 
proton, was studied to determine the role of recoil nucleon charge 
exchange in the mechanism of the process near the (3,3) free particle 
pion-nucleon resonance. Calculations, which incorporate the hy- 
pothesis of final state charge exchange of the outgoing nucleon, were 
performed to predict expectations for observing the process. Experi- 
mental measurements were made on *7Al and *°*Pb, using 255-MeV 
a* and m~ beams. The outgoing protons were observed in a counter 
telescope in singles and coincidence modes. Singles spectra were 
measured at proton angles @/sub rho/ = 45, 55, 64, and 90° and 
cross sections were calculated as a function of the energy of the 
detected proton, for each of the targets. Values of the ratio of 7* to 
am” cross sections were calculated for each of the angles of observa- 
tion. The results obtained indicate that the singles spectra contain 
events from processes other than quasielastic scattering and that the 
quasielastic events cannot be easily disentangled from the large 
background due to such events. The study has thus established the 
inadequacy of observing quasielastic pion scattering in a single arm 
measurement. Coincidence measurements were made by observing 
the recoil protons in coincidence with the scattered pions, which 
were detected in a scintillator counter telescope. The ratio of 7* to 
™~ cross sections were obtained for each target for the angular 
settings (@/sub rho/, 0/sub 7/) = (55, 50°) and (64, 37.5°). The 
measured values of 7.0 +- 0.7 for ?7Al and 4.5 +- 0.5 for 7*Pb are 
substantially below the impulse approximation no-charge-exchange 
limit of 9. The observed A dependence of this cross section ratio is in 
agreement with the predictions of the semiclassical charge exchange 
model, showing the influence of charge exchange by the outgoing 
nucleon. 66 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24855, 24874 


24835 (COO—0535-766, pp 179) Pi meson induced excitation of 
nuclear giant resonances. Rosenthal, A.S. 1 Nov 1978. 

In Technical progress report. 

Angle-integrated cross sections were calculated for the pion- 
induced (7* and 7” ) excitation of giant resonances in *°Ca, '°Sn, 
and *°*Pb. The giant dipole, isoscalar quadrupole, and giant mono- 
pole resonances were considered. It is concluded that 7 should be 
useful for giant resonance spectroscopy. | table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 

ENERGY LEVELS AND TRANSITIONS 

REFER ALSO TO CITATION(S) 24836, 24837 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24829, 24858 


24836 (COO—0535-766, pp 40-42) ‘°Ca(a,p)**Se reaction. 
Smith, P.A.; Peterson, R.J. 1 Nov 1978. 

In Technical progress report. 

Angular distributions for the (f,p)° states of ‘*Sc are present- 
ed, along with results of DWBA calculations. Spectra from the 
reaction at 35 MeV are also shown. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 





MAY 15, 1979 


A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24837 (COO—0535-766, pp 42-43) 3°K(a,p)**Ca _ reaction. 
Smith, P.A.; Peterson, R.J.; DiGiacomo, N.J.; Smith, G.R. 1 Nov 
1978 


In Technical progress report. 

Sample spectra and angular distributions for some high-lying 
states populated in the **K(a,p)**Ca reaction at 35 MeV are shown. 
Placement of observed levels in the level scheme is discussed. 3 
figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24838 (COO—0535-766, pp 89-92) Thick target measurement of 
thermonuclear reaction rates. Roughton, N.A. (Regis Coll., Weston, 
MA); Zaidins, C.S.; Peterson, R.J.; Hansen, C.J.; Iverson, M.S. 1 
Nov 1978. 

In Technical progress report. 

Thermonuclear reaction rates are reported for °*Ni(a,p) and 
5°Cr(a,n) reactions for Ts = 1, 3, and 5. 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24839 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24853 


24839 (COO—0535-766, pp 58-59) Inelastic alpha particle scat- 
tering on ®*°Y. Okamitsu, J.K.; Peterson, R.J. 1 Nov 1978. 

In Technical progress report. 

DWBA fits to angular distributions for several states are 
presented for a bombarding energy of 35.6 MeV. Multipolarities and 
deformation parameters are tabulated. 1 figure, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24835 


24840 (COO—0535-766, pp 176-178) Four particle pickup reac- 
tions on Te and S. Kunz, P. D. (Univ. of Colorado, Boulder); Broglia, 
R.A.; Sofia, H.; Vitturi, A. 1 Nov 1978. 

In Technical progress report. 

Theoretical cross sections are presented for the (d,*Li) reac- 
tion on Sn and Te isotopes. The role of the Fermi surface is 
discussed. It is found that the (d,*Li) reaction to the ground states of 

ae nuclei shows a strong correlation with a simple picture of 
e reaction strength as a product of the diproton and dineutron 
strengths. 1 figure, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 24851 


RADIOACTIVE DECAY 


24841 (IS-T—841) Beta decays of '*°Cd and '**In to levels in 

126In and '*°Sn, Gartner, M.L. (Ames Lab., IA (USA)). Jan 1979. 

Care W-7405-ENG-82. 128p. Dep. NTIS, PC A0O7/MF AOI. 
esis. 

A study of the beta decays of '°Cd and '*In using the 
TRISTAN on-line isotope separator facility is reported. Gamma-ray 
singles measurements were made for both decays usng Ge(Li) and 
LEPS (low energy photon spectrometer) detectors. In addition, 


PHYSICS RESEARCH (CONT.) 2577 


gamma—gamma coincidence measurements and gamma multiscale 
measurements were made for both decays using Ge(Li) detectors. 
The half-life for ***Cd was determined to be 0.506 +- 0.015 sec., and 
the half-lives for the low- and high-s ~ al 126In isomers were deter- 
mined to be 1.83 +- 0.11 sec. and 1.96 +- 0.10 sec., respectively. A 
total of 11 gamma rays were observed in the decay of ‘Cd, and all 
but one were placed in a level scheme for '*In. A total of 48 gamma 
rays were observed in the decay of the low- and ay = 1281p 
isomers and all were placed in a level scheme for 1° 
fae assignments were deduced, whenever possible, on the 
log values and gamma decay selection = The In secay 
es (one has been pronbenil' for each isomer) are ———— 

poy decay studies and with results from '*Sn(t,p)?”* 
experiments. The systematics associated with the level schemes are 
ee and a comparison is made with the nuclear shell model. 49 
references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24841, 24845, 24847, 24849, 24869 


24842 (COO—0535-766, pp 25-26) '!°Cd(a,d)'"*In reaction. Sa- 
muelson, L.E.; Anderson, R.E.; Emigh, R.A.; Smith, P.A. 1 Nov 
1978. 

In Technical progress report. 

A typical spectrum of the M°Cd(a,d)"7In reaction at 35.6 
MeV is shown. Peaks from levels in ‘In are labeled. 1 figure. 


(RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


a 3 (COO—0535-766, pp 85- ee (1(g/sub 9/2/)v(g/sub 9/2/ 
)~' )/sub 9*/ and higher-spin states in ®°Nb. Fields, C.A.; Kraushaar, 
J.J.; Ristinen, R.A.; Samuelson, L.E. 1 Nov 1978. 

In Technical progress report. 

The *Y(a,3ny)®Nb reaction was studied at 35.7 MeV. The 
location of the 9* member of the m(g/sub 9/2/v(g/sub 9 
multiplet was clarified, and two =a unobserved higher-gpin 
states were found. A partial level scheme with spin—parity assign- 
ments is exhibited. 1 figure. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


24844 (COO—0535-766, pp 86-88) High-spin states above 3.5 
MeV in ™ Nb. Fields, C.A.; Kraushaar, J.J.; Ristinen, R.A.; Samuel- 
son, L.E. 1 Nov 1978. 

In Technical progress report. 

The *Y(a,2ny)*4Nb reaction was studied at 24.0 and 35.7 
MeV. Results of y data are presented in a level scheme; spin—parity 
assignments are made; and the structure of ®'Nb is discussed briefly. 
1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24845 (BNL—24931) 16.3 eV neutron capture in ‘”’ Ag: nuclear 
structure of et G.B.; Kane, W.R.; Smith, G.J. (Brookhaven 
National Lab., — NY (USA) ). 1978. Contract EY-76-C-02-0016. 
6p. (CONF-7809 6—19). Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

The rays from neutron capture in the 0- resonance of oat 
at 16.3 eV were studied. Thirteen primary transitions populate spin 
levels in ***Ag below an energy of 1.5 MeV. Transitions hems toer 
lying levels change in intensity by as much as a factor of 2 between 
thermal neutron capture (largely spin 1) and the O- resonance, 
— a strong correlation of the population with level spin. 7 
references. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24846 (BNL-NCS—25448) Nonstatistical effects in neutron cap- 
ture: a review of recent experiments. Mughabghab, S.F.; Chrien, R.E. 
(Brookhaven National Lab., Le NY (USA)). 1978. Contract EY- 
76-C-02-0016. 21p. (CONF-780926—23). Dep. NTIS, PC A02/MF 
AOl. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Recent experiments dealing with the measurements of gamma 
ray spectra due to thermal and resonance neutrons are examined for 
nonstatistical effects. The thermal capture data which exhibited 
correlations between reduced y-ray intensities and (d,p) strengths are 
quantitatively accounted for in terms of the potential capture theory 
of Lane and Lynn. The nuclei '**Xe, Te, and “*Sm are presented 
as representative examples. In addition, the resonance capture data 
are reviewed for valence and doorway state effects. M1 transitions 
observed in thermal data are discussed in terms of a semi-direct 
process. 30 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24847 (COO—0535-766, pp 15-18) Single proton stripping to 
1Ru. Emigh, R.A.; Peterson, R.J.; Anderson, R.E. 1 Nov 1978. 

In Technical progress report. 

The Tc(*He,d) reaction was studied at 33 1/2 MeV to 
examine single-particle aspects of the vibrational levels of *°Ru. 
Spectra and angular distributions (compared with DWBA calcula- 
tions) are shown. Spectroscopic factors predicted by the shell model 
with good seniority are compared with those observed; very poor 
agreement is found. 3 figures, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24848 (COO—0535-766, pp 18-19) Single neutron pickup to 
1Ru. Peterson, R.J.; Emigh, R.A.; Anderson, R.E. 1 Nov 1978. 

In Technical progress report. 

A spectrum and five angular distributions are shown for the 
1°1Ru(p,d) reaction at 22.9 MeV. Results are compared with DWBA 
sang gs Summed spectroscopic factors for 1 = 0, 2, and 4 are far 

low the allowed sum rule strength. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24849 (COO—0535-766, pp 26-29) Study of levels in °*Nb popu- 
lated via the direct (a,d) reaction. Anderson, R.E.; Emigh, R.A; 
Samuelson, L.E.; Smith, P.A. 1 Nov 1978. 

In Technical progress report. 

Angular distributions from the ®Zr(a,d) reaction at 35.6 
MeV were analyzed by the DWBA method. A typical spectrum is 
also shown, and spin assignments for several levels in ®*Nb are 
discussed. 3 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24850 (COO—0535-766, pp 30-34) (*He,n) reaction on tellurium 
isotopes. Alford, W.P.; Anderson, R.E.; Batay-Csorba, P.A.; Emigh, 
R.A.; Lind, D.A.; Smith, P.A.; Zafiratos, C.D. 1 Nov 1978. 

In Technical progress report. 

Differential cross sections are shown for the (*He,n) reaction 
at 25.4 MeV on '*Te, '*Te, 'Te, 1°Te, 18Te, and °Te. DWBA 
predictions and a time-of-flight spectrum are also given for each 
target. A strong L = 0 transition leading to a state near 2 MeV 
excitation in the residual nucleus was observed in each case. 7 
figures, 1 table. (RWR) 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24851 (COO—0535-766, pp 35-36) (*He,n) reaction studies near 
N = 82. Anderson, R.E. Oniv. of Colorado, Boulder); Batay- 
Csorba, P.A.; Emigh, R.A.; Lind, D.A.; Smith, P.A.; Zafiratos, 
C.D.; Alford, W.P. 1 Nov 1978. 

In Technical progress report. 

New results are reported for measurements of L values for 
189T_a and '**Sm. DWBA calculations were performed with a simple 
form factor to obtain relative strengths for all transitions observed. 
Ground-state strengths show a smooth dependence on proton 
number. Enhancement factors are tabulated for ™*Xe, '°*Ba, '°®La, 
12Nd, Sm, ™*Nd, ®Nd, ®Nd, and ‘°Nd targets. A ground- 
state mass of 145.918324 +- 0.000032 amu was found for '®Gd. 1 
figure, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24852 (COO—0535-766, pp 55-57) (p,n) quasielastic reaction on 
138Ba, '*2Nd, and ‘“*Sm at 26.0 MeV. Schery, S.D.; Lind, D.A.; 
Zafiratos, C.D.; Anderson, R.E.; Smith, P.A.; Emigh, R.A. 1 Nov 
1978. 

In Technical progress report. 

Cross sections for reactions to the isobaric analog of the 
ground state are plotted and tabulated from 6 to 138° (c.m.). Time- 
of-flight spectra are also shown. 3 figures, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24853 (COO—0535-766, pp 106-115) Proton scattering at 0.8 
GeV from *Y and Zr. DiGiacomo, N.J. (Univ. of Colorado, 
Boulder); Boudrie, R.L.; Kraushaar, J.J.; Peterson, R.J.; Ristinen, 
R.A.; Rost, E.S.; Smith, G.R.; Brissaud, I. 1 Nov 1978. 

In Technical progress report. 

Spectra and angular distributions (out to 35° (c.m.)) are 
shown for elastic and inelastic scattering from both targets. Analysis 
was by means of the generalized optical model and hownollective 
DWBA potential parameters are tabulated. 7 figures, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


24854 (BNL—25405) IBA model in the Pt—Os region. Casten, 
R.F. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 15p. (CONF-780693—2). Dep. NTIS, PC 
A02/MF AOl. 

From Workshop on interacting boson model; Erice, Italy (5 
Jun 1978). 

It is shown that '°Pt is an excellent empirical manifestation 
of the newly proposed, and heretofore unobserved, O(6) symmetry 
of the interacting boson approximation model. Further, with this as a 
starting point, a new, simpler, interpretation is possible of the com- 
plex Pt—Os transition region as initiating an O(6) — rotor (SU(3)) 
transition. 28 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


24855 (BNL—24968) Long range absorption and other direct 
reaction components in the optical potential. Blatz, A.J.; Glendenning, 
N.K.; Kauffmann, S.K.; Pruess, K. (Brookhaven National Lab., 
Upton, NY (USA); California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 1978. Contract EY-76-C-02-0016. 15p. (CONF- 
780971—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on microscopic optical potentials; Hamburg, 
F.R. Germany (25 Sep 1978). 
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The effect of a strongly coupled inelastic excitation upon 
elastic scattering is represented as an optical potential component. In 
particular, a long range imaginary optical potential approximating 
the effects of quadrupole Coulomb excitation was derived in closed 
form. An analytical closed form for sub-Coulomb elastic scattering is 
obtained by inserting this potential into a weak-absorption model, 
and connection is made with the semi-classical theory of Coulomb 
excitation. Above the Coulomb barrier, the long range absorptive 
potential may be incorporated into an optical model code. Alterna- 
tively a more elaborate analytical formulation has been made of the 
cross section itself in the weak absorption model. The potential 
component arising from nuclear excitation of an inelastic state may 
be evaluated numerically on a computer. Two examples computed 
(50 MeV a scattering on **Sm and 60 MeV *°O scattering on *°Ca) 
exhibit strong l-dependence in the potential component. 18 refer- 
ences. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24869 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24779, 24851 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24854 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24835 


SPONTANEOUS AND INDUCED FISSION 


24856 Fission induced by heavy-ion collisions. Back, B.B. (Los 
Alamos Scientific Lab., N.Mex. (USA)); Bjoernholm, S. (Gesells- 
chaft fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Nucl. Phys., A; 02: No. 1, 343-364(12 Jun 1978). 

Fission fragment angular distributions from sequential fission 
induced in heavy-ion reactions will depend on the angular momen- 
tum exchange i ey | in such reactions in considerable detail. 
Theoretical expressions for the angular distributions of fission prod- 
ucts from totally and partly polarized nuclei are presented. They are 
compared with recent measurements and discussed in relation to the 
deep inelastic reaction mechanism. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24857, 24859, 24860, 24869 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24834 


24857 (COO—0535-766, pp 2-3) '**Pt(d,p)'*°Pt reaction. Peter- 
son, R.J.; DiGiacomo, N.J.; Smith, G.R. 1 Nov 1978. 

In Technical progress report. 

Angular distributions at 17.3 MeV are compared with results 
of DWBA calculations for several low-lying states of '®Pt. The 
largest cross sections seen were only 500 pb/sr. Spectroscopic 
factors and | values are tabulated. 1 figure, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24858 (COO—0535-766, pp 119-129) '*C, **Fe, and ?°°Pb(p,t) 
reactions at E/sub p/ = 80 MeV. Shepard, J.R. (Univ. of Colorado, 
Boulder); Anderson, R.E.; Kraushaar, J.J.; Ristinen, R.A.; Comfort, 
J.R.; King, N.S.P.; Bacher, A.; Jacobs, W. 1 Nov 1978. 

In Technical progress report. 

Angular distributions for strongly excited levels up to ap- 
proximately 4 MeV excitation are presented with DWBA predic- 
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tions. Spectra and enhancement facts are also given. 7 figures, 4 
tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


24859 Neutron resonance spectroscopy on 7°°Bi. de Musgrove, 
A.R. L. (Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights); Harvey, J.A. (Oak ry National Lab., 
Tenn. (USA)). Aust. J. Phys.; 1: No. 1, 47-54(Feb 1978). 

The neutron transmission through 7°°Bi was measured with 
high resolution at both the 80 and 200m stations of the Oak Ridge 
Electron Linear Accelerator. Resonance parameters for s-wave 
levels below 270keV and for p-wave levels below 100keV bombard- 
ing energy were obtained. Approximately 25% of the 
neutron strength of a particle-vibrator doorway was identified in the 
energy range analysed for s-wave resoncnes. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


24860 (UCRL—81596) Photofission and electrofission. Berman, 
B.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 17 Aug 1978. Contract W-7405-ENG-48. 12p. (CONF- 
780854—5). Dep. NTIS, PC A02/MF AOl1. 

From Conference on nuclear interactions; Canberra, Australia 
(28 Aug 1978). 

Recent experimental progress in the fields of photofission and 
electrofission of actinide nuclei is summarized. In particular, experi- 
mental results which throw light on the delineation of the character- 
istics of the giant resonances are highlighted. Measurements of 
especial interest in this regard include photofission cross-section 
studies with monoenergetic photons and electrofission yield and 
angular-distribution studies. 36 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


24861 Calculation of reaction rates for a thorium blanket with a 
central DT neutron source using ENDF/B-IV cross sections. Krum- 
bein, A.D. (Soreq Nuclear Research Center, Yavne, Israel); eH 
M.; Lemanska, M.; Wagschall, J.J.; Yaari, A. Trans. Am. Nucl. ; 
30: 625(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 24856 


24862 (LA—7596-PR, pp 7-8) Calculations of **U and 
238U(n,xn) cross sections and individual neutron emission spectra. 
Arthur, E.D. 1978. 

In Applied nuclear data research and development. Progress 
report, July 1—September 30, 1978. 

The GNASH preequilibrium-statistical model code was used 
to calculate (n,2n), (n,3n), and (n,4n) cross in the neutron energy 
range 6 to 22 MeV. Individual neutron spectra are shown for 19- 
MeV neutrons on *°U. Above 15 MeV preequilibrium effects are 
significant. 2 figures, 1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 


24863 (LA—7596-PR, pp 42-51) pares sage 
England, T.R.; Whittemore, N.L.; Liaw, J 
Norman). 1978. 

In Applied nuclear data research and development. Progress 
report, July 1—September 30, 1978. 

ENDF/B—V yields and delayed-neutron emission probabil- 
ities from 102 precursors were used to calculate the equilibrium 
delayed neutrons per 100 fissions for each fuel and yield set, each 
precursor, decay group, and totals over all groups. Uncertainties 
were also tabulased. 2 tables. (RWR) 


neutron calculations. 
. (Univ. of Oklahoma, 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 24864 


NUCLEAR REACTIONS AND SCATTERING 
and resonance anal: 


24864 Measurement ysis of neutron transmis- 
sion through uranium-238. Olsen, D.K.; de Saussure, G.; Perez, R.B.; 
Difilippo, F.C.; Ingle, R.W.; Weaver, H. (Oak Ridge National Lab., 
TN). Nucl. Sci. Eng.; 69: No. 2, 202-222(Feb 1979). 

Neutron transmissions through 0.076-, 0.254-, 1.080-, and 
3.620-cm-thick samples of isotopically enriched **U were measured 
from 0.88 to 100.0 keV by means of a time-of-flight technique over a 
path a ge of 150 m, the ORELA pulsed neutron source, and a 13- 
mm-thick lithium-glass detector. To obtain resonance parameters, 
these transmissions from 0.88 to 4.00 keV were simultaneously least- 
squares shape-fitted with a multilevel Breil—Wigner cross-section 
formalism. In general, large neutron widths were obtained, resulting 
in an s-wave strength function of (1.208 +- 0.045) x 10™ ‘ over the 
interval from 0.0 to 4.0 keV. An absolute energy scale accurate to 2 
parts in 10,000 was established. 11 figures, 16 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


24865 (CONF-781174—3) Fission cross section ratio of ***Pu 
relative to **°U from 0.4 to 10 MeV. Meadows, J.W. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 1 1p. 
Dep. S, PC A02/MF AO1. 

From Conference on the nuclear data of higher plutonium 
=e a isotope for reactor applications; Upton, NY, USA (20 

ov 

The ratio of the fission cross sections of **?Pu relative to *°U 
was measured over the energy range 0.4 to 10 MeV. Measurements 
were made at discrete energies with the ANL Fast Neutron Gener- 
~_ using time-of-flight techniques for background suppression. 9 
references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


24866 ing + ae 28, Met ENDF/B—V yields. Eng- 
land, T.R.; Madland, D. .; Whittemore, N.L.; Liaw, 
J. (Univ. of Oklahoma, | thy 78. 

In Applied nuclear data research and development. Progress 
report, July 1—September 30, 1978. 

Mass chain yields and uncertainties are tabulated for each of 
the twenty ENDF/B—V yield sets for mass 66 through 172. (RWR) 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


24867 (COO—2171-182) Nuclear structure reg Annual tech- 
nical progress report, October 1, ge gp ok , 1978, French, 
J.B.; Koltun, D.S. (Rochester "Univ., NY (USA)). 1978. Contract 
EY-76-S-02-2171. 12p. (UR—671). Dep. NTIS, PC A02/MF AOl1. 


ERA VOL. 4, NO. 9 


Progress during the past year in the following areas of nucle- 
ar structure and reaction theory is summarized: statistical spectros- 
copy, including random matrix methods, with applications to fluctu- 
ations in spectra and in strength distributions, and to problems of 
erogodicity; group symmetries in spectral distribution theory; effec- 
tive interactions; statistical reaction theory, applied to ‘deep inelas- 
tic” collisions of heavy ions, and to pion absorption by nuclei; meson 
scattering and absorption by nuclei, including general scattering 
theory with absorption, multiple scattering theory and its reactive 
content, models for absorption, theory of the absorption operator 
(7NN vertex), theory of aN scattering. A list of publications is 
included. 


24868 (COO—2171-184) Symmetries and statistical behavior in 
fermion systems. French, J.B.; Draayer, J.P. (Rochester Univ., NY 
(USA). Dept. of Physics and Astronomy). 1978. Contract EY-76-S- 
02-2171. 15p. (UR—673; CONF-780991—1). Dep. NTIS MF AOl. 

From Conference on group theory and applied mathematics; 
Ontario, Canada (Sep 1978). 

Portions of document are illegible. 

The interplay between statistical behavior and symmetries in 
nuclei, as revealed, for example, by spectra and by distributions for 
various kinds of excitations is considered. Methods and general 
results, rather than specific applications, are given. 16 references. 
(JFP) 


24869 (IS-T—825) Hydrodynamic model wavefunctions in intrin- 
sic coordinates and their application to the structure of even-even 
nuclei, Margetan, F.J. (Ames Lab., IA (USA)). Jan 1979. Contract 
W.7405-ENG- 82. 494p. Dep. NTIS, PC A21/MF AOl. 

A closed expression is presented for intrinsic-coordinate (8, yy, 
6/sub i/) eigenfunctions of the hydrodynamic, quadrupole-vibration 
Hamiltonian of A. Bohr. These functions are used as an expansion 
basis for the treatment of more general collective Hamiltonians. Two 
classes of such Hamiltonians are considered. In each the potential 
energy term of the Bohr Hamiltonian, 1/2 CB*, was replaced with a 
more general function of the shape coordinates, V(, yy). The poten- 
tial of Gneuss and Greiner (1) is used to demonstrate the soundness 
of the calculational techniques, and to illustrate convergence proper- 
ties of calculated energies. Potentials possessing a single minimum on 
0 = y & 60° are considered through the study of a quadratic- 
potential [QP] Hamiltonian. The smooth development from spherical 
to asymmetrically deformed nuclear shapes is investigated by sys- 
tematically varying the parameters Bo and C/sub y/. Model energies 
and E2 transition rates are traced during this process. The QP model 
is then applied to *Pd, Er, **W, }22Te, and 1%¢ 188 190 192¢¢. 
Low-energy y vibrations appear to play a prominent role in the 
latter five nuclei, and the QP model offers a better accounting of 
experimental spectra than does the model of Davydov and Chaban 
(2). 74 references. 


24870 (LA-UR—78-2432) Complementarity between neutron 

capture and heavy-ion reactions in nuclear structure studies. Schult, 

O.W.B. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract 

5 ata 19p. (CONF-780926—21). Dep. NTIS, PC A02/ 
F AOl. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Portions of document are illegible. 

The study of the complementarity of certain nuclear reactions 
in nuclear structure studies includes spectroscopic methods, nuclear 
rotation and coupling of nucleons to the core, and the de-excitation 
and structure of high lying states. 23 references. (JFP) 


NUCLEAR MATTER 


24871 (CONF-7810111—1) Brueckner—Bethe calculations of 
nuclear matter. Day, B.D. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 34p. Dep. NTIS, PC A03/MF AOI. 

From Recent progress in many-body theories; Trieste, Italy (2 
Oct 1978). 

The ideas of the Brueckner—Bethe hole-line expansion are 
briefly outlined. Four practical tests of its validity are formulated. 
These tests are applied to recent numerical results for the central 
potential v2 and the semirealistic potential vs (Reid), which contains 
a tensor force but no spin-orbit force. The results are consistent with 
the validity of the hole-line expansion. The Brueckner—Bethe re- 
sults are also consistent, within uncertainties of order 3 MeV, with 
variational results. 34 references. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 24823, 24867, 24870 


24872 (CONF-781058—2) Microscopic, semi-realistic interac- 
tions for both light- and heavy-ion scattering. Satchler, G.R. (Oak 
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Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
27p. Dep. NTIS, PC A03/MF AO1. 

From Symposium on direct reactions; Fukuoka, Japan (25 
Oct 1978). 

A review is given of the use of nucleon—nucleon effective 
interactions, or G-matrices, derived from realistic nucleon—nucleon 
forces and applied to the scattering of both light and heavy ions. 
Particular attention is paid to the usefulness of simple representations 
of these interactions. It is shown that they are remarkably successful 
in describing the data for both elastic and inelastic scattering. 39 
references. 


24873 (COO—0535-766, pp 175-176) (t,d) and (*He,d) reaction 
normalization. Kunz, P.D. 1 Nov 1978. 

In Technical progress report. 

An attempt was made to construct a phenomenological triton 
wave function of the proper form. Coulomb energy and S’ state 
robability for two hard-core radii are tabulated. The resulting (t,d) 
orm factor is shown. The value of the DWBA normalizing constant 
appropriate to different situations is discussed. 1 figure, 1 table. 
(RWR) 


24874 Separable approximation to time-dependent Hartree-Fock 
caiculations. Koonin, S.; Flanders, B. (California Inst. of Tech., 
Pasadena (USA). W.K. Kellogg Radiation Lab.); Flocard, H. (Paris- 
11 Univ., 91 - Orsay (France). Div. de Physique Theorique); Weiss, 
M. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Phys. Lett., B; 77: No. 1, 13-17(17 Jul 1978). 

An approximation to three-dimensional (3-D) TDHF calcula- 
tions for heavy-ion reactions which neglects motion normal to the 
scattering plane is discussed. Quantitative comparisons with 3-D 
results indicate the accuracy of this method and an order-of-magni- 
tude reduction in computation time. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 24895 


24875 (TID—29395) Lectures presented at the “Ettore Major- 
ana” International Science Series, Erice, Italy, October 25—Novem- 
ber 9, 1978. Gabriel, T.A. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 2lp. Dep. NTIS, PC A02/MF 
AOl. 

Three lectures presented by T.A. Gabriel at the "Ettore 
Majorana” International Science Series meeting at Erice, Italy, 
during October 25 through November 9, 1978, are contained in this 
report. (RWR) 


24876 (TID—29395, pp 20p, Paper 1) Methods and applications 
of Monte Carlo in low energy (= 20 MeV) neutron—photon transport 
(MORSE). Part I. Methods. Gabriel, T.A. 1978. 

In Lectures presented at the ‘Ettore Majorana” International 
Science Series, Erice, Italy, October 25—November 9, 1978. 

The principles of the Monte Carlo solution of the Boltzmann 
transport equation are summarized. MORSE is a multipurpose neu- 
tron and gamma ray transport code that uses Monte Carlo methods 
to solve the transport equation. The approach taken by MORSE is 
outlined, and then several of the modules of the MORSE code are 
discussed in some detail. The objective is to present some concepts 
that a novice user of the code will need. The following topics are 
taken up: source routine and sampling methods (including basic, 
importance, and multidimensional sampling and rejection technique), 
basic information about the transport and cross section modules, 
Monte Carlo estimation of the particle flux, statistical error, and 
adjoint Monte Carlo. 5 tables. (RWR) 


24877 Dose outside the treatment volume for irradiation with 
negative pions. Amols, H.I. (Los Alamos Scientific Lab., N.Mex. 
(USA)); Bradbury, J.N.; Dicello, J.F.; Helland, J.A.; Kligerman, 
M.M.; Lane, T.F.; Paciotti, M.A.; Roeder, D.L.; Schillaci, M.E. 
Phys. Med. Biol.; 23: No. 3, 385-396(May 1978). 

Irradiation of humans with negative pions requires a knowl- 
edge of the absorbed dose and radiation quality outside the primary 
ion beam. In conjunction with early clinical trials at LAMPF, 
experimental data have been obtained with microdosimetric tech- 
niques and multiwire proportional counters. Theoretical calculations 
have been made for the neutron contribution to the dose and are 
consistent with these data. Measurements were made within a 40 cm 
x 51 cm x 76 cm water phantom for a negative pion beam of initial 
momentum of 170 MeV/c,Ap = +-3 MeV/c. The absorbed dose 
outside the treatment volume is the result of: (1) neutrons and 
photons from the pion interactions, (2) treatment room background 
and (3) peripheral muons, electrons and pions in the primary beam. 
The first two components are nearly isotropic and are approximately 
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equal to 0.02% of the peak dose at a distance of 24 cm from the 
treatment volume: the third component is aniso and varies 
from 0.01 to 0.1% of the peak dose. Collimation of the beam 
increases the dose outside the treatment volume typically by 50%. 


24878 Comparison of rebalance stabilization methods for two- 
dimensional transport calculations. Rhoades, W.A.; Childs, R.L.; 
Engle, W.W. Jr. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 30: 583-584(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24879 Removal of negative albedo terms in gamma-ray albedo 
data. Simmons, G.L. (Science Applications, Inc., La Jolla, CA). 
Trans. Am. Nucl. Soc.; 30: 585(1978). FCONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24880 Deterministic approaches to contribution transport. Paint- 
er, J.W. (Los Alamos Scientific Lab., NM); Gerstl, S.A.W.; Pomran- 
ing, G.C. Trans. Am. Nucl. Soc.; 30: 585-587(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24881 Zero-variance multigroup Monte Carlo 
Jordan, T.M. (Experimental and Mathematical Physics Consultants, 
Santa Monica, CA). Trans. Am. Nucl. Soc.; 3: 589-590(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 22761, 24888 


24882 (TID—29395, pp 2p, Paper 3) — Shielding Infor- 
mation Center and Biomedi Computing T Information 
Center. Gabriel, T.A. 1978. 

In Lectures presented at the "Ettore Majorana” International 
Science Series, Erice, Italy, October 25—November 9, 1978. 

The scope and functions of the RSIC and BCTIC at ORNL 
are briefly described. (RWR) 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 22958, 22959, 22961, 22978, 
24039, 24381, 24761, 24876, 24880, 24881, 24896 


24883 (CONF-780858—8) Sensitivity and uncertainty analysis 
applied to the NBS-ISNF. Broadhead, B.L.; Marable, J.H. (Tennessee 
Univ., Knoxville (USA); Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

Sensitivities and uncertainties were obtained for input into a 
least-squares consistency analysis of the NBS-ISNF flux spectrum. 
One-dimensional ANISN transport calculations were used in the 
calculation of sensitivity coefficients. These sensitivity coefficients 
were then folded with covariance files to obtain the uncertainty in 
the NBS-ISNF central region flux spectrum due to cross section and 
fission spectrum uncertainties. This flux covariance file along with 
reaction rate ratio sensitivities and reaction cross sections with their 
covariances were used to adjust the NBS-ISNF flux spectrum, 
reaction cross sections, and activations based on integral reaction 
rate ratio measurements and their uncertainties. An initial calculated 
vs experimental discrepancy for 28f/25f of 12.6% was removed by 
the adjustment. However, the cross sections and fluxes were adjust- 
ed by more than their standard deviations and the resulting chi- 
square per degree of freedom was 7, which indicated extreme 
inconsistency. A finer energy mesh and replacement of a Maxwellian 
fission source by a preliminary ENDF/B-V fission source gave a 
calculated vs experimental discrepancy of only 4.3%. The resulting 
revised adjustment yielded a chi-square per degree of freedom of 1.2, 
which indicates good consistency among the various data. This 
revised adjustment included off-diagonal elements of the flux covar- 
iance matrix. If these off-diagonal elements are omitted, the chi- 
square per degree of freedom becomes 1.6, indicating only fair 
consistency. 2 figures, 9 tables. 


24884 (FRA-TM—118) Mathematical behavior and computation 
of transmission probabilities for annular regions. Hwang, R.N.; 
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Toppel, B.J. (Argonne National Lab., IL (USA)). 12 Jan 1979. 
Contract W-31- 109-ENG- 38. 20p. Dep. NTIS, PC A02/MF AOl. 

One convenient way of treating neutron transport problems is 
to use the transmission probability method. For cylindrical geometry 
consisting of many annular subregions, this method can be formulat- 
ed in terms of T/sub i//sup OO/, the transmission probability from 
the outer-to-outer surface of the i-th annulus, and T/sub i//sup OI/, 
the transmission probability from the inner-to-outer surface of the i- 
th annulus. The quantities T/sub i//sup OO/ and T/sub i//sup OI/ 
are extremely complex functions of r/sub i-1//r/sub i/, the ratio of 
the inner-to-outer radius, and the optical path length r/sub i//sub 
ti/ for region i. The latter quantity can have a wide range oi values 
in the problems of practical interest. This paper describes new 
improved methods for treating these transmission probabilities of the 
basis of their indiviual mathematical properties. These improved 
methods have three objectives: to provide a rigorous treatment of 
the asymptotic behavior of these functions which is currently lack- 
ing in the MC?-2 code; to provide a separate treatment of T/sub i// 
sup OO/ and T/sub i//sup OI/ according to their distinct functional 
dependences; to eliminate the two-dimensional tables currently in 
use to obtain these functions in the MC?-2 code. 2 figures. 


24885 Variational derivation of a contributon Monte Carlo tech- 
nique. Gerstl, S.A.W. (Los Alamos Scientific Lab., NM); Dubi, A.; 
Pomraning, G.C. Trans. Am. Nucl. Soc.; 30: 587- 588(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24886 Exponential b model for contributon Monte Carlo. 
Dubi, A.; Gerstl, S.A.W. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 30: 588-589(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


— Monte Carlo calculations of radiation transport in the 
pper atmosphere. Hoffman, T.J. (Union Carbide Corp., Oak Ridge, 
TN), Petrie, L.M.; Cramer, S.N.; Bartine, D.E.; Fraley, S.K. Trans. 
Am. Nucl. Soc.; 30: 595- 596(1978). (CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24888 Calculation of neutron transmission through boral shield- 
ing material. Bryson, J.W.; Lee, J.C.; Burn, R.R. (Univ. of Michigan, 
Ann Arbor). Trans. Am. Nucl. Soc.; 30: 596-597(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24889 Radiation transport calculations and measurements for 
reactor pressure vessel damage studies. aa V.V. (Science 
Applications, Inc., La Jolla, CA); Cassapakis, C.G.; Hagan, W.K.; 
Simmons, G.L.; Williamson, T.G. Trans. Am. Nucl. Soc.; 30: 
600(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


MEDICAL PHYSICS 
REFER ALSO TO CITATION(S) 24413 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 24651 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


24890 (UCRL—81466) Lawrence Livermore Laboratory x-ray 
calibration facility. Gaines, J.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 Nov 1978. Contract W-7405-ENG-48. 
Tp. (CONF-781113—8). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

An X-Ray Calibration and Standards Laboratory has been 
established at the Lawrence Livermore Laboratory to provide x-ray 
calibrations of various types of x-ray diagnostic equipment presently 
being utilized. This Laboratory is the outgrowth oP many years of 
involvement in the development of x-ray generation and calibration 
equipment. X-ray calibrations in a steady state mode are available 
from 100 eV to 100 keV. Pulsed response and linearity studies as 
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well as radiation damage studies can also be ——_- A crystal 
fabrication, characterization and calibration facility is an integral 
part of the Laboratory. A general discussion of various equipment 
and capabilities within the Laboratory is presented. 


24891 Calculation of the flux covariance matrix for the National 
Bureau of Standards intermediate-energy standard neutron field (NBS- 
ISNF). Broadhead, B.L. (Univ. of Tennessee, Knoxville); Dodds, 
H.L. Jr.; Lucius, J.L.; Perey, F.G.; Weisbin, C.R. Trans. Am. Nucl. 
Soc.; 30: "590-592(1978). (CONF-7811109_-). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24892 Comparison of skyshine analysis methods for the Intense 
Neutron Source facility. Macdonald, J.L.; Henninger, R.J.; Battat, 
M.E. ("os Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 
594-5¢ 3(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


DOSIMETRY 
REFER ALSO TO CITATION(S) 24361 


24893 (ICRU—27) International neutron dosimetry intercom- 
parison. (International Commission on Radiation Units and Measure- 
ments, Washington, DC (USA)). 15 Feb 1978. 61p. ICRU Publica- 
tions, Washington, DC. 

Contents are arranged as follows: description of the intercom- 
parison procedure; radiation fields, production, monitoring and sta- 
bility; dosimetry systems used by the participating groups; important 
factors in evaluation of dose; and analysis of the intercomparison. 
Conclusions and recommendations are given. (GHT) 


24894 Development of a mid-head tissue dose response function. 
Trubey, D.K. (Oak Ridge National Lab., TN); Bartine, D.E.; Pace, 
J.V. Ill; Knight, J.R. Trans. Am. Nucl. Soc.; 30: 582-583(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24895 Comparative study of dosimetric aspects of 4-MeV linear 
accelerator. Maheshwari, P.N.; Scott, W.P.; Paryani, B.T. (Baptist 
Medical Center, Jacksonville, FL). Trans. Am. Nucl. Soc.; 30: 601- 
603(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24896 Activation of concretes for fusion applications. Hensler, 
R.L.; Ostrow, S.L.; Friedenberg, R.A. (Ebasco Services, Inc., New 
York, NY). Trans. Am. Nucl. Soc.; 30: 619-620(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 24005, 24913 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 23834, 23839, 23923, 23924, 
24039, 24360 


24897 (CONF-781055—3) Argonne program to assess supercon- 
ducting stability. Wang, S.T.; Turner, L.R.; Huang, Y.C.; Dawson, 
J.W.; Harrang, J.; Hilal, M. A; ; Lieberg, M.; Gonczy, IDs Kim, S.H. 
(Argonne National Lab., iL (USA)). 1978. Contract W-31-109- 
ENG-38. 46p. Dep. NTIS, PC A03/MF AOl1. 

From Superconducting MHD magnet design conference; 
Cambridge, MA, USA (17 Oct 1978). 

To assess superconductor stability, a complete program is 
developed to obtain basic information on the effects of local me- 
chanical perturbations on the cryostatic stability. An analytical 
model for computing the transient recovery following the mechani- 
cal perturbation is developed. A test program is undertaken to 
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develop data needed to verify the conclusions reached through the 
analytical studies. 


24898 Magnetic behavior of current-carrying type-II supercon- 
ducting cylinders. Silber, M.L. Ames, IA; Iowa State Univ. (1977). 
284p. University Microfilms Order No. 77-16,976. 

Thesis (Ph. D.). 

The theoretical magnetic behavior of current-carrying super- 
conducting cylinders in the presence of applied axial fields is investi- 
gated. An attempt is made to systematize the complex behavior by 
carefully accounting for critical current, surface pinning, and surface 
pitch angle, and by stressing the importance of the magnetic history 
of the sample. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 24794 


24899 (ORO—3992-350) Rigged Hilbert space and decaying 
states. Bohm, A. (Texas Univ., Austin (USA). Center for Particle 
Theory). Oct 1978. Contract EY-76-S-05-3992. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

A description is given of a decaying state with a given 
resonance parameter. For this purpose the rigged Hilbert space is 
used. 17 refe erences. (JFP) 


24900 Topics in nonlinear dynamics. A tribute to Sir Edward 
Bullard (La Jolla institute). Jorna, S. (ed.). New York, NY; Ameri- 
can Institute of Physics (1978). 414p. (CONF-771234—). The Pub- 
lisher, 335 East 45th Street, New York, NY 10017. 

From Workshop on non-linear dynamics; La Jolla, CA, USA 
(27 Dec 1977). 

Separate abstracts were prepared for 4 of the included papers. 
(MOW) 


24901 Lie transform: a new approach to classical perturbation 
theory. Kaufman, A.N. (Univ. of California, Berkeley). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 46, 286-295(1978). (CONF-771234—). 

From Workshop on non-linear dynamics; La Jolla, CA, USA 
(27 Dec 1977). 

A survey is presented of the pre-history, discovery, develop- 
ment, and applications of the Lie transform in classical dynamics, 
with particular attention to its utility in plasma physics. 


24902 Discussion of some weakly nonlinear systems in continuum 
mechanics. Meiss, J.; Watson, K. (Univ. of California, Berkeley). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 46, 296-323(1978). (CONF- 
771234—). 

From Workshop on non-linear dynamics; La Jolla, CA, USA 
(27 Dec 1977). 

The systems under consideration have a linear approximation 
by which they can be described as a superposition of sinusoidal 
waves, or, equivalently, as a set of uncoupled oscillators. In higher 
approximations, these oscillators are coupled by nonlinear terms. 
This nonlinear coupling is termed “weak” if the perturbing effects on 
a given oscillator are very small during one period of oscillation. 
Examples include lattice vibrations, sound waves, laser beam interac- 
tions with matter, plasma waves, seismic waves, ocean surface 
waves, and internal waves in the ocean and atmosphere. The discus- 
sion is rather general and somewhat formal. Reference is made to 
applications of the work to ocean internal waves and beam—plasma 
interactions. 7 figures. (RWR) 


24903 Erratic electron: nonlinear effects in the theory of the 
electron. Barut, A.O. (Univ. of Colorado, Boulder). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 46, 390-399(1978). (CONF-771234—). 

From Workshop on non-linear dynamics; La Jolla, CA, USA 
(27 Dec 1977). 

Nonlinear effects due to the radiation reaction (or self-energy) 
and spin effects which occur both in relativistic classical mechanics 
and in Dirac electron are discussed. Some properties of the resulting 
erratic motion of the electron (zitterbewegung) around an averaged 
motion are used to calculate the numerical value of the Planck's 
constant h. Also, a calculation of the mass ratio of muon and 
electron is indicated on the basis of the nonlinear radiation reaction 
term. 


24904 Variational principles and matrix Pade approximants. 
Benofy, L.P.; Gammel, J.L. (St. Louis Univ., MO). pp 339-356 of 
Pade and rational approximation: theory and applications. Saff, E.B.; 
Varga, R.S. (eds.). New York, NY; Academic Press, Inc. (1977). 

From Conference on rational approximation with emphasis 
on applications of Pade approximants; Tampa, FL, USA (15 Dec 
1976). 
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The accuracy with which a combination of matrix Pade 
approximants and the Schwinger variational principle sums the 
Brillouin—Wigner perturbation series for the — of quantum- 
mechanical bound states is exhibited. 5 figures, 3 tab 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 24809 


24905 (LBL—8240) Torsion and quantum gravity. Hanson, A.J.; 
Regge, T. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1978. Contract W-7405-ENG-48. 10p. (CONF-780970— 
3). Dep. NTIS, PC A02/MF AO1. 

From Colloquium on tie theoretical methods in physics; 
Austin, TX, USA (11 Sep 197 

It is suggested that és absence of torsion in conventional 
gravity could in fact be dynamical. A Ss Meissner effect 
might produce instanton-like vortices of nonzero torsion concentrat- 
ed at four-dimensional points; such torsion vortices would be the 
gravitational analogs of magnetic flux vortices in a type II supercon- 
ductor. Ordinary torsion-free spacetime would co to the 
field-free superconducting region of a superconductor; a dense alee 
of "torsion foam” with vanishing metric but well defined affine 
connection might be the analog of a normal conductor. 14 refer- 
ences. 


OPTICS 


24906 (BNWL-tr—343) Study of a method for filtering optical 
images. Croce, P. Translated from Rev. Opt; 35: No. 11, 569- 
589(1956). 46p. Dep. NTIS, PC A03/MF AO1. 

The theory of image formation by the method of Fourier 
analysis is reviewed briefly. Then a procedure is described with 
which an arbitrary linear transformation can be performed on the 
image when it is recorded photographically. Next, the conditions 
under which one must work to minimize distortion resulting from 
the recording are studied. Finally, experimental equipment, fabrica- 
tion, and testing of frequency filters are discussed, along with results 
on improvement of the contrast and sharpness of photographic 
prints. 10 figures. 


24907 (BNWL-tr—342) Study of a method for filtering optical 
images. Croce, P. Translated from Rev. Opt. 35: No. 12, 642- 
656(1956). 34p. Dep. NTIS, PC A03/MF AO1. 

The filtering of spatial frequencies by double diffraction to 
improve the contrast of details in photographic images is discussed. 
Fabrication of a variable-opacity filter is described. Several experi- 
mental difficulties were encountered; however, the results indicated 
that the method permits efficient filtering when applied under good 
conditions. 15 figures. (RWR) 


STATISTICAL PHYSICS AND THERMODYNAMICS 


24908 Growth of clusters in a first-order phase transition. Pen- 
rose, O.; Lebowitz, J.L.; Marro, J.; Kalos, M.H.; Sur, S. (Faculty rf 
Mathematics, The n University, Milton Keynes, England). J. 
Stat. Phys.; 19: No. 3, 243-267(Sep 1978). 

The results of computer simulations of phase separation kinet- 
ics in a binary alloy quenched from a high temperature are analyzed 
in detail, using the ideas of Lifshitz and Slyozov. The alloy was 
modeled by a three-dimensional Ising model with Kawasaki dynam- 
ics. The temperature after quenching was 0.59T/sub c/, where T/ 
sub c/ is the critical temperature, and the concentration of minority 
atoms was rho=0.075, which is about five times their largest possi- 
ble single-phase equilibrium concentration at that temperature. The 
time interval covered by our analysis goes from about 1000 to 6000 
attempted interchanges per site. The size distribution of small clus- 
ters of minority atoms is fitted approximately by cia (1-rho)*w (t), 
c/sub 1/ = (1-rho)*Q/sub I/w (O/sup lV Q< or =l< or =10); 
where c/sub I/ is the concentration of clusters of size 1; Qa,..., Quo are 
known constants, the "cluster Oy The functions”; t is the time; and 
w (t) =0.015(1+7.17t/sup -1/ The distribution of large clusters 
(I> or =20) is fitted wma by the type of distribution 
proposed by Lifshitz and Slyozov, c/sub 1/(t) =-(d/dl) psifin t+ phi 
(1/t)], where phi is a function given by those authors and 
defined by psi (x) =Coe/sup -x/ -C,e/sup -4x//3-C2e/sup -5x//3; Co, 
C,, Ce are constants determined by considering how the total 
number of particles in large clusters changes with time. 


ELECTRICITY AND MAGNETISM 


24909 (UCRL—52590) Prony's Method revisited. Miller, E.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 18 
Oct 1978. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Prony's Method belongs to a class of techniques in systems 
theory called "parameter estimators,” which estimate constants ap- 
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pearing in mathematical models of physical phenomena. This 
method is of interest because, with only modest computation, one 
can derive the exponents, or poles, of data described by an exponen- 
tial series. This report continues an evaluation of the moving- 
window approach for reducing the deleterious effects of noise to 
which Prony processing is particularly sensitive. A series of system- 
atic computer experiments on analytically specified transient wave 
forms was conducted; in particular, transmission of errors through 
the process was examined by determining the accuracy of the input 
data, the characteristic-equation coefficients and roots, and the poles. 
Statistical distributions of these quantities were also derived for 
combinations of input data parameters. With respect to the pole 
accuracy available from a given number of window iterations, it was 
found that averaging the coefficients saeeety appears as acceptable 
as averaging the poles. 19 figures, 2 tables. 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 24772, 24805, 24806, 24816, 24909 


24910 Wave solutions travelling along quadratic paths for the 
equation (u/2t) - (k(u)u/sub x/)/sub x/ = 0. Pimbley, G.H. Jr. (Los 
Alamos Scientific Lab., NM). Q. Appl. Math.; 129-138(Apr 1977). 

Some aspects of the asymptotic behavior of the initial-bound- 
ary-value problem given in the title are discussed. This problem can 
describe the flow of a fluid through a porous medium with the 
density (essentially u) kept constant at one edge of the medium. The 
non-negative function k(u) is called a diffusion coefficient. This work 
is a vehicle for use of nonlinear semigroup methods. The problem as 
stated does not approach a steady state. To produce such a problem, 
moving coordinates are introduced. For the restated problem, it is 
shown that a certain nonlinear operator is the subdifferential of a 
convex lower semicontinuous functional in a suitable Hilbert space 
(and is thus maximal monotone) and that a certain linear operator is 
maximal monotone on the same space, and is also strongly mono- 
tone. A corollary of the work is that the solution of the original 
WR) approaches a quadratically travelling wave. 2 figures. 


24911 Pade and rational approximation: theory and applications. 
Saff, E.B.; Varga, R.S. (eds.). New York, NY; Academic Press, Inc. 
(1977). 502p. (CONF-761268—). 

From Conference on rational a with emphasis 
78 plications of Pade approximants; Tampa, FL, USA (15 Dec 

Contributions to this symposium were divided into the fol- 
lowing sections: theory of Pade approximants and generalizations, 
word functions and continued fractions, theory of rational approx- 
imtions, physical applications, computations, and open problems. 
Separate abstracts were prepared for 10 of these papers; the ramain- 
ing 34 were outside the scope of coverage of ERA. {RWR) 


24912 N-variable rational approximants. Chisholm, J.S.R. (Univ. 
of Kent, Eng.). pp 23-42 of Pade and rational approximation: theory 
and applications. Saff, E.B.; Varga, R.S. (eds.). New York, NY; 
Academic Press, Inc. (1977). 

From Conference on rational a with emphasis 
a arcana of Pade approximants; Tampa, FL, USA (15 Dec 

"Desirable properties” of a two-variable generalization of 
Pade approximants are laid down. The “Chisholm approximants” are 
defined and are shown to obey nearly all of these properties; the 
alternative ways of pe any a unique definition are discussed, and 
the “prong structure” of the a a is elucidated. Several 
generalizations and variants of Chisholm approximants are de- 
scribed: N-variable diagonal, 2-variable simple off-diagonal, N-vari- 
able simple and general off-diagonal, and rotationally covariant 2- 
variable approximants. All of the 2-variable approximants are capa- 
ble of representing singularities of functions of two variables, and of 
analytically continuing beyond the polycylinder of convergence of 
the double series. 8 figures. 


24913 Application of Pade approximants to critical phenomena. 
Baker, G.A. Jr. (CEN de Saclay, Gif-sur-Yvette, France). pp 323- 
337 of Pade and rational approximation: theory and applications. 
om Varga, R.S. (eds.). New York, NY; Academic Press, Inc. 

From Conference on rational approximation with emphasis 
— of Pade approximants; Tampa, FL, USA (15 Dec 

The application of Pade approximants to the field of critical 
point phenomena has been extremely fruitful and is not quite well 
developed. It has led to a veritable zoo of different techniques. A 
review of the older and better established methods, such as the 
logarithmic derivative method, is given together with a discussion of 
error estimation techniques. Such procedures as the rigorous bound- 
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ing methods are touched on, and some of the newer methods, such 
as the Gammel—Gaunt—Guttman—Joyce methods, the Pade— 
Borel methods, and the Fisher two-variable method, are also dis- 
cussed. 3 figures. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


REFER ALSO TO CITATION(S) 24360 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 23974 


24914 (MATT—1(Suppl.7)) Bibliography of Plasma Physics 
Laboratory publications and reports, January 1, 1978—December 31, 
1978. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Jan 1979. 
Contract EY-76-C-02-3073. 17p. Dep. NTIS, PC A02/MF AOI. 

This bibliography contains approximately 100 citations for the 
period January—December 1978. 


24915 IEEE conference record: abstracts. New York, NY; Insti- 
tute of Electrical and Electronics Engineers, Inc. (1977). 25Ip. 
(CONF-7705 154—(Absts)). $20.00. 

From Conference on plasma science; Troy, NY, USA (23 
May 1977). 

Abstracts are included for each paper according to the fol- 
lowing areas: (1) plasma diagnostics, (2) thermionics and plasma 
diodes, (3) advanced fuel fusion _ technology, (4) 
magnetofluiddynamics and gaseous electronics, (5) laser-plasma in- 
teractions, (6) plasma for controlled fusion research and plasma 
heating, (7) intense electron and ion beams, (8) fusion reactor tech- 
nology, (9) fission induced plasma and nuclear pumped lasers, (10) 
plasma waves, instabilities, and antennas, (11) plasma science of 
circuit interruption and arc technology, (12) intense neutral beams 
for fusion research, (13) plasma focus and exploding wires, and (14) 
energy storage. (MOW) 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 23982 


PLASMA CONFINEMENT AND HEATING 


24916 (CONF-7806116—1) ICRF heating research in USA. Ta- 
kahashi H. (Princeton Univ., NJ (USA). Plastna Physics Lab.). 1978. 
Contract EY-76-C-02-3073. 37p. Dep. NTIS, PC A03/MF AOI. 

From Workshop on high-frequency heating; Sukhumi, USSR 
(19 Jun 1978). 

The current status of ICRF heating research in the USA is 
briefly described. Several outstanding questions that need attention 
are identified and discussed. 


24917 (COO—2277-12) Hot ion buildup and lifetime in LITE. 
Final report. (United Technologies Research Center, East Hartford, 
CT (USA)). Sep 1978. Contract EY-76-C-02-2277. 40p. (UTRC-R— 
78-954265-29). Dep. NTIS, PC A03/MF AO1. 

An experimental investigation of hot ion buildup and lifetime 
in a small scale mirror device (LITE) is described. Hot ions were 
produced by 27 kV neutral beam injection into laser produced LiH 
— and H plasmas produced by a washer gun. Hot H ion (12 

V) densities of = 10'* cm~* were produced with the LiH target 
plasmas and densities an order of magnitude lower were produced 
with the washer gun target plasmas. Hot ion dominant plasmas were 
not achieved in LITE. The experimental measurements and subse- 

uent analysis using numerical models of the plasma buildup indicate 
that in small, unshielded mirror plasmas, careful control must be 
maintained over the transient background gas density in the vicinity 
of the plasma surface. The hot ion lifetime in LITE was set by the 
transient cold neutral background resulting from the washer gun of 
reflux from the target plasma striking the adjacent surfaces. 


24918 (PPL—1492) Radiation, impurity effects, instability char- 
acteristics, and transport in ohmically heated plasmas in the PLT 
tokamak. Bol, K.; Arunasalam, V.; Bitter, M. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Dec 1978. Contract EY-76-C-02-3073. 
28p. (CONF-780811—33). Dep. NTIS, PC A03/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 
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Titanium-gettered deuterium plasmas, with graphite or steel 
limiters to define the plasma minor radius, have Z/sub eff/ = 1 for 3 
x 10'° < anti n/sub e/ < 1 x 10'*cm~®. In ungettered discharges the 
density limit set by disruptions is about half the value in gettered 
discharges. The bolometrically measured energy flux from the whole 
plasma volume is 80 to 100% of the ohmic input power for unget- 
tered discharges and 50 to 70% for gettered ones. The structure of 
MHD modes continues to be intensively studied by means of soft x- 
ray detector arrays; however, the connection with the disruptive 
instability remains unclear. Microinstabilities, studied by means of a 2 
mm homodyne scattering system, appear to be of sufficient magni- 
tude to influence energy and particle transport. Ion energy confine- 
ment times in the central region of the plasma have been estimated to 
be 50 to 100 msec. Gross electron energy confinement time increases 
linearly with density at constant temperature. The longest electron 
energy confinement times observed are approximately > 40 msec in 
dense gettered discharges, giving total energy confinement times ~ 
80 msec. 


24919 (PPPL—1491) PLT neutral beam heating results. Eubank, 
H.; Goldstone, R.; Arunasalam, V. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Nov 1978. Contract EY-76-C-02-3073. 49p. 
Dep. NTIS, PC A03/MF AOl. 

Experimental results from high-power neutral beam injection 
experiments on the PLT (Princeton Large Torus) tokamak are 
reported. At the highest beam powers (2.1 MW) and lowest plasma 
densities [n/sub e/(O) = 4.5 x 10~'* cm~$], ion temperatures of 5.5 
keV are achieved. The ion collisionality v*/sub i/ drops below 0.1 
over much of the radial profile. Electron heating of AT/sub e//T/ 
sub e/ = 50% has also been observed, consistent with the gross 
energy confinement time of the ohmically heated plasma, but indica- 
tive of enhanced electron energy confinement in the core of the 
plasma. 


24920 (DOE-tr—145) Study of the Jupiter-1M single-slit electro- 
magnetic trap. Azovskiy, Yu.S.; Karpukhin, V.I.; Lavrent’yev, O.A.; 
Maslov, V.A.; Novikov, M.N.; Nozdrachev, M.G:; Skibenko, A.L,; 
Fomin, I.P. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1978. Translation of . 53p. Dep. NTIS, PC A04/MF AOl1. 

In the Jupiter-1M trap at a magnetic field H/sub s/ = 17kG, 
injection energy U/sub c/ = 2 to 4 kV, working pressure p = 10-6- 
10° Torr, and injection current I/sub e/ = 2 mA in a volume V = 
30 cm®, a plasma with a density of approximately 10** cm™®, tem- 
perature ‘of about 100 eV and confinement time of approximately 1 
msec was obtained. The experimental plasma parameters were close 
to the calculated parameters in the stationary state. The compara- 
tively low plasma parameters were due to the low value of the 
injected electron current. To increase the plasma parameters, it is 
necessary to increase the electron injection current, increase the 
width of the diffusion zone, increase the duration of the magnetic 
field, and achieve HF heating of electrons in the trap. A more 
appreciable increase in plasma parameters should be obtained by 
increasing the ratio of the plasma volume to the plasma surface; this 
can be accomplished by switching from single-slit traps to multislit 
electromagnetic traps. 


24921 Experimental study of ion dynamics in the Maryland fast 
theta pinch. Chiang, T.T. College Park, MD; Univ. of Maryland 
(1977). 135p. University Microfilms Order No. 77-26,558. 

Thesis (Ph. D.). 

The ion dynamics in a turbulently heated high voltage theta 
pinch are studied by two different energy analyzers. These include 
an electrostatic deflection field energy analyzer to study the axial ion 
energy and an electrostatic retarding field energy analyzer to study 
the radial ion energy. The axial ion energy data shows that ions are 
lost along the —— field lines with high energy ions from close 
to the midplane of the coil and low energy ions from the edge of the 
coil. The loss mechanism is due to a combination of an axial potential 
and an axial ion temperature. The radial ion energy data shows two 
distinct ion peaks identified as the reflected and piston ions. 


24922 Theoretical studies of the radiation-hydrodynamics of 
dense, laser-heated plasmas. Duston, D.P. Ann Arbor, MI; Univ. of 
Michigan (1977). 209p. University Microfilms Order No. 77-26,232. 

Thesis (Ph. D.). 

A theoretical model of the magnetohydrodynamic (MHD) 
motion and resulting radiation emission from dense, laser-heated 
exploding wire and Z-pinch plasmas has been developed and imple- 
mented in the form of a computer simulation code. The model solves 
(numerically) the set of MHD equations, coupled with the set of rate 
equations describing the ionization and radiation dynamics of the 

lasma, and includes various external perturbations such as intense 

aser beam interaction or high current discharges. Results from 
simulations aimed at producing ultradense, low temperature plasmas 
consisting of very highly stripped ions are also presented. Such very 
highly dense plasmas are of considerable interest since they exhibit a 
fluid-like behavior quite unlike the Vlasov behavior of low-density 
(thermonuclear) plasmas. 
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24923 Experimental investigation of moderate energy electron 
beam—plasma interaction and thermal electron heating with finite 
amplitude ion density fluctuations. Sze, M.F. Davis, CA; Univ. of 
California (1977). 107p. University Microfilms Order No. 77-27,413. 

Thesis (Ph. D.). 

The collective effects that efficiently transfer electron beam 
energy into a low density plasma are investigated. A moderately 
high energy (E/sub b/ = 200 KTe), large diameter (60 cm), electron 
beam is injected into a long (100 cm), cylindrical, 
quiescent plasma (etao = 5 x 10°cm™* KTe = 2 eV, KT = 0.2 eV) 
to produce a high phase velocity electron plasma wave by the well- 
known two stream instability. The beam excited electron plasma 

wave grows exponentially and then stabilizes by beam trapping 
which results in acceleration of beam electrons to fewer and higher 
velocities. However, as the high frequency spectrum broadens, other 
plasma nonlinearities involving ion dynamics set in. Next, the para- 
metric decay ion acoustic wave interacts with the beam excited 
electron plasma wave to generate off-resonant electron plasma 
waves. These off-resonant low phase velocity electron plasma waves 
are found to be efficient in heating plasma electrons and thermalizing 
the beam. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 24417, 25038 


24924 (GA-A—15181) Data archiver for a thermonuclear re- 
search experiment. Henline, P.A. (General Atomic Co., San bo 
CA (USA)). Oct 1978. Contract EY-76-C-03-0167-038. 18p. (CO! 
781203—2). Dep. NTIS, PC A02/MF AO1. 

From 4. MUSE meeting; Fort Lauderdale, FL, USA (4 Dec 
1978). 

The Doublet III Tokamak or thermonuclear fusion device 
may be pulsed as frequently as every five minutes. A ModComp IV 
running the MAX IV operating system is used to collect all of the 
diagnostic data generated during each machine pulse. The process of 
determining what data is to be input from the device, acquiring the 
data onto a large disk for intermediate storage, determining what 
data is to be archived, and writing the archived data to the appropri- 
ate medium is a major series of tasks during a shot. All of the data is 
archived, including raw data, calibration data, etc., so that there will 
be no chance of later wanting to do a new analysis and not having 
the information available. 


24925 (IAE—2870) Neutral particle density and lifetime of 
charged particles in the T-10 device calculated from the absolute 
luminosity of the Dsub(8) line. Gegechkori, N.M. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1977. 14p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

Preliminary results of spectruscopic plasma investigations on 
the Tokamak-10 device in visible and near ultraviolet 
regions are presented. The absolute luminosity of hydrogen 
(4860 A), oxygen OV(2781 A) and carbon CV(2771 A) lines are 
measured with a relative error of +-50%. The measurements have 
been carried out by the vertical diameter of plasma filament. The 
absolute luminosity of the Dsub(8) line together with experimental 
data on electron density and temperature distribution in station- 
ary stage of discharge allow to determine the number of neutral 
particles on plasma filament boundary (No=1.5x10'° sm); “global” 
lifetime of charged particles (tausub(p)= 100 ms) and also to calcu- 
late the normal distribution of the flux of charged particles jsub(n) 
and transversal diffusion coefficient Dsub(tr) with an accuracy up to 
the given relative distribution of neutral particles. 


24926 (LBL—8166) Temperature measurements in the 
TORMAC IV-c plasma. Greenwald, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1978. Contract W-7405- 
ENG-48. 154p. Dep. NTIS, PC A08/MF AOI. 

Thesis. 

This thesis is divided into four main parts. The first is an 
introduction to the Tormac concept and a brief summary of the 
theoretical problems involved. The second part describes the experi- 
mental work with little detail. Both the construction and diagnostics 
are summarized. The third section is broken into two a 
summary of the data taken on TORMAC IV-c and an exp! 
and discussion of the data. Finally, a number of lengthy appendices 
are included. These detail the construction and operation of the 
device and describe the principles and practice of the diagnostics 
employed. 


24927 (PPPL—1507) Charge exchange ion temperature measure- 
ments during high power neutral beam injection on PLT. Medley, S.S.; 
Davis, S.L. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Jan 
peg Contract EY-76-C-02-3073. 6lp. Dep. NTIS, PC A04/MF 
AOl. 
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A compilation and analysis of charge exchange ion tempera- 
ture measurements obtained duriang recent high power neutral 
heating experiments on PLT is presented. For titanium gettered 
discharges using water-cooled carbon limiters (a = 40 cm), PLT 
produced ion temperatures up to 6.6 keV (T/sub e/ = 3.5 - 4.0 keV) 
with 2.4 MW-level neutral deuterium injection into low density 
hydrogen and deuterium plasmas. Over the beam power (P/sub B/ 
~ 0.7 - 2.4 MW) and line average electron density (anti n/sub e/ ~ 
1.6 - 3.6 x 10° cm™*) ameter space thus far explored, the ion 
temperature increase, AT/sub i/, is observed to e according to 
the empirical relation: AT/sub i/ (keV) = 4.5 +- 0.5 P/sub B/ 
(MW)/anti n/sub e/(x 10'* cm~*), where anti n/sub e/ is the line 
average electron density at peak ion temperature. 


24928 (UCRL—S50025-78-2, pp 7-13) Real-time interferometer 
phase detection system uses microcomputer and high-speed digital 
techniques. 13 Sep 1978. 


‘ SA Electronics Engineering Department quarterly report No. 

A real-time interferometer phase-detection system is used in 
the 2XIIB and TMX magnetic-fusion experiments at this laboratory. 
This diagnostics system releases valuable analog disk storage and 
frees a host computer from lengthy calculations for deriving phase 
information. It derives phase data in real-time and stores this infor- 
mation in a buffer memory. Rapidly changing plasma densities can 
be tracked easily without sacrificing resolution. 


24929 (UCRL—50051-78-3, pp 1-21) Open confinement systems. 

16 Oct 1978. 

pe In Magnetic fusion energy quarterly report, July—September 
Research during this quarter centered on the Beta II, TMX, 

and MFTF devices. Design and construction, diagnostics, and tech- 

nical support activities are described. (MOW) 


24930 (UCRL—81471) Filter fluorescer experiment on the Argus 

laser. Kornblum, H.N.; Pruett, B.L.; Tirsell, K.G.; Slivinsky, V.M. 

California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
1978. Contract W-7405-ENG-48. 20p. (CONF-781053—6). Dep. 
S, PC A02/MF AOl1. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

A filter fluorescer experiment has been installed and operated 
on the Argus laser system of the Lawrence Livermore Laboratory. 
X-ray spectra have been measured between 20 and 116 keV from 
laser produced plasmas. Three spectral cuts were made in this region 
(20 to 29, 47 to 61 and 80 to 116 keV) with an additional channel 
providing a measure of the high energy response > 116 keV) of the 
third channel. We have measured x-ray spectra from laser shots of 
600 to 900 J in 1 ns with intensities of 3 x 10'* to 3 x 10°* W/cm? 
incident on Au disks. 


24931 (UCRL—81486) Angle dependent x-ray measurements on 
in re Seat Ae eantarnend, 300 pm bow eee. Bn rt, 
.C.; Boyle, M.J.; Kornblum, H.N.; Tirsell, K.G. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Sep 1978. Con- 
tract W-7405-ENG-48. 16p. (CONF-781053—5). Dep. NTIS, PC 
A02/MF AO1. 
From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 
Gold planar targets have been irradiated with nanosecond, 
1.06 ym laser pulses focused to intensities of 3 x 10?* and 3 x 10°° W/ 
cm*. Two target orientations coupled with multiple diagnostic lines- 
of-sight provided angle dependent x-ray emission data at these two 
laser conditions. Time resolved filtered x-ray diodes, crystal spectro- 
graphs and an absorption edge x-ray spectrometer observed the 
pe range between 0.2 and 30.0 keV. Approximate integrals of 
measured x-ray distributions subtracted from associated laser 
absorption data imply laser-plasma energy coupling efficiencies. 


24932 Highly negative electric probes in a flowing continuum 
plasma. deBoer, P.C.T.; David, T.S. (Cornell Univ., Ithaca, NY). 
rh (Am. Inst. Aeronaut. Astronaut.) J.; 15: No. 5, 694-701(May 


The general problem of an electric probe in a flowing contin- 
uum plasma is solved using perturbation theory, together with the 


method of matched asymptotic expansions. The small eter 
used is the inverse of the dimensionless probe potential. The lowest 
order results yield a quasineutral region in which the ion concentra- 
tion is constant, and an ion sheath region in which the electron 
density is zero. The electric potential and the electric field are zero 
at the - of the sheath region. The remaining problem consists of 
solving the sheath equations. A solution is found for spherical and 
cylindrical probes in the case that the sheath is thin compared with 
the radius of the probe, but thick compared with the viscous 
boundary layer. For sheaths that are not thin compared with the 
probe radius, an iterative method of solution is proposed. The results 
are presented as a one-parameter family of curves. It is shown that 
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there exists a limiting current, which obtains when the ion density 
around the probe remains essentially equal to the freestream value. 
The theoretical results obtained are in fair agreement with available 
experimental data. Attention is given to other theoretical results, as 
well as to various improvements needed for further progress. 


24933 Infrared emission and scattering from the dense plasma 
focus. Neil, G.R. Madison, WI; Univ. of Wisconsin (1977). 75p. 
University Microfilms Order No. 77-19,119. 

Thesis (Ph. D.). 

A study of the dense plasma focus has been performed using 
CO, laser scattering and the infrared bremsstrahlung emission. Al- 
though the dense pinch stage of the focus was measured to be 
overdense for CO: laser light, the post pinch phase when neutron 
emission peaks is quite accessible for collective scattering. Measure- 
ments of the infrared bremsstrahlung indicated peak densities of 3 x 
10’® cm~*. The spectrum indicated absorption by the return current 
sheet for wavelengths greater than 6 microns. 


24934 Pulsed holographic interferometry of high density Z-pinch 
and exploding lithium wire plasmas. Rockett, P.D. Ann Arbor, MI; 
Univ. of Michigan (1977). 243p. University Microfilms Order No. 
77-26,349. 
Thesis (Ph. D.). 
Pulsed holographic interferometry at both A = 694.3 nm and 
A = 347.2 nm was used to investigate an exploding lithium wire 
lasma and a high density (> 10'® e~/cm®) helium Z-pinch plasma. 
e interferometer optical source was a modified ruby laser whose 
pulsewidth was 16 ns FWHM and whose available energy was 40 mJ 
in the fundamental and 6 mJ in the frequency-doubled second 
harmonic. The fractional fringe technique was applied to generate 
high resolution (~ 150 ym) interferograms. Study of the explodin 
wire plasma revealed electron densities exceeding 10'® e~/cm 
during a pinch. However, significant simultaneous neutral densities 
were inferred, making accurate quantitative electron density mea- 
surement impossible via single wavelength interferometry. Explod- 
ing wire dynamics showed three stages of plasma development: 
pinch, neutral condensation, and diffuse expansion. Helium Z-pinch 
radial electron density profiles showed an axially uniform, st 
density gradient, reproducible plasma with a peak density of 4 x 10*° 
e-/cm*. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 24901 


24935 (UCRL—81890) Search for fusion power. Post, R.F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 12 
yr 1978. Contract W-7405-ENG-48. 16p. Dep. NTIS, PC A02/MF 
AOl. 

A brief review of the basics of fusion power is given. Both 
inertial confinement and magnetic confinement fusion are discussed. 


24936 Neutron-induced fission in a DT-plutonium plasma, Part I: 
fission fragment slowing-down. Perkins, S.T. (Univ. of California, 
Livermore). Nucl. Sci. Eng.; 69: No. 2, 137-146(Feb 1979). 

The characteristics of neutron-induced fission in a compressed 
plasma composed of equimolar deuterium-tritium and plutonium are 
investigated. The slowing-down parameters of the fission fragment— 
eanatinadion times, ranges, energy itions, and spectra of su- 
prathermal knock-on ions—are calculated for a wide variety of 
conditions. These results indicate that the fission fragment energy 
deposition can be regarded as both instantaneous and spatially local- 
ized with respect to the other processes of interest. Hence, all 
= energy will be deposited within any physical system. This 

ill raise the energy of some of the plasma ions to a region where 
the fusion process is much more probable, thus enhancing the 
production of 14-MeV neutrons. 


24937 Neutron-induced fission in a DT-plutonium plasma. Part 
II: enhancement of neutron on and fusion rate. Perkins, S.T. 
niv. of California, Livermore). Nucl. Sci. Eng.; 69: No. 2, 147- 
55(Feb 1979). 
The neutron and fusion rate enhancement from in-flight reac- 
tions created by knock-ons from fission fragment slowing-down in a 
compressed equi-molar DT-plutonium plasma has been calculated. 
The neutron enhancement is worth up to a factor-of-2 reduction in 
critical mass. However, the neutron e-folding time is on the order of 
the system disassembly time, thereby restricting the multiplication of 
the neutron population to a factor of 2 or 3. It therefore appears 
more appropriate to discuss fission in a thermonuclear plasma in 
terms of a fusion chain reaction (fission fragment amplification of the 
fusion rate) rather than a fission chain reaction (neutron enhance- 
ment and criticality). 


24938 IEEE conference record: abstracts. New York, NY; Inst. 
of Electrical and Electronics Engineers, Inc. (1978). 333p. (CONF- 
780552—(Absts.)). IEEE Service Center, Piscataway, NJ. 
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From Conference on plasma science; Monterey, CA, USA 
(15 May 1978). 

Abstracts are presented for approximately 350 papers on 
various aspects of plasma physics. (MOW) 


24939 Diagnosis of a relativistic nonneutral plasma column based 
on the synchrotron radiation spectrum; theory and experiment. Tsa- 
kiris, G.D. College Park, MD; Univ. of Maryland (1976). 262p. 
University Microfilms Order No. 77-26,548. 

Thesis (Ph. D.). 

The synchrotron radiation spectrum and the equilibrium 
properties of a relativistic electron plasma confined in a magnetic 
mirror have been studied theoretically and experimentally. The 
incoherent synchrotron radiation spectrum I/sub 1/(w) is calculated 
for a relativistic low density (w/sub p/?/w/sub c/? << 1) plasma 
column that rotates about an axis of symmetry aligned parallel to a 
uniform magnetic field Boe/sub z/. The analysis is carried out for the 
class of spatially nonuniform Vlasov equilibria described by f/sub e/ 
°(x,p) = const. x F(H/mc?) exp[-(P/sub 0/-Po)?/2A?]8(p/sub z/), 
where Po and A are constants, H is the energy, P/sub @/ the 
canonical angular momentum, and p/sub z/ the axial momentum. 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 24918 


24940 (CONF-780975—1) Iron radiation in tokamak discharges. 
Hinnov, E. (Princeton Univ., NJ (USA)). 1978. Contract EY-76-C- 
02-3073. 14p. Dep. NTIS, PC A02/MF AO1. 

From Diagnostics for fusion experiments; Varenna, Italy (4 
Sep 1978). 

Iron ion resonance-line intensity measurements are described 
as a representative sample of spectroscopic diagnostics of tokamak 
plasmas. A brief outline of the tokamak discharge characteristics is 
followed by a description of the spectrometer, and its calibration for 
absolute intensity measurements in the vacuum ultraviolet wave- 
length region. Then iron ion resonance lines in the wavelength range 
90-360 A, from ionization states FeXV through FeXXIV, are shown 
as observed in the PLT tokamak. A discussion of the principal 
excitation processes leading to the emission of these lines in tokamak- 
type plasmas, and of the appropriate atomic cross-sections and rate 
coefficients, is then followed by quantitative measurements of these 
emissions in time and space in a PLT tokamak discharge. The results 
are interpreted in terms of iron ion concentrations, their behavior in 
the discharge, and their implications to radiative energy loss, contri- 
butions to electrical resistivity, and ion confinement times in the 
plasma. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 24900, 25051, 25063 


24941 (COO—3077-154) Survey of 1 1/2D transport codes. 
Grad, H. (New York Univ., NY (USA). Courant Inst. of Mathemat- 
ical Sciences). Oct 1978. Contract EY-76-C-02-3077. 8lp. Dep. 
NTIS, PC A05/MF AOl. 

A survey is given of a family of classical transport codes, 
recently termed "1 1/2D", which efficiently and accurately follow 
the evolution of plasma configurations on a long time scale, follow- 
ing coupled changes in plasma shape and topology with transport 
(but not wave motion). Codes have been constructed and operated 
(since 1974) which include various combinations of finite beta, 
— plasma cross-section and aspect, various topologies (Doub- 
et, tearing, reversed-field mirror) including time dependent transi- 
tions in Bo! resulting from external coil variation and plasma 
trans! , with models aoe | (classical) tensor resistivity and 
heat a as well as the adiabatic limiting case. 


24942 (DOE/ET—0074) Lie transforms and their use in Hamil- 
tonian perturbation theory. Cary, J.R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1978. Contract W-7405-ENG- 
48. 62p. Dep. NTIS, PC A04/MF AO1. 
A review is presented of the theory of Lie transforms as 
— to Hamiltonian systems. We begin by presenting some gener- 
ackground on the Hamiltonian formalism and by introducing the 
operator notation for canonical transformations. We then derive the 
ae theory of Lie transforms. We derive the formula for the new 
amiltonian when one uses a Lie transform to effect a canonical 
transformation, and we use Lie transforms to prove a very general 
version of Noether’s theorem, or the symmetry-equals-invariant 
theorem. Next we use the general Lie transform theory to derive 
Deprit’s perturbation theory. We illustrate this perturbation theory 
by application to two well-known problems in classical mechanics. 
Finally we present a chapter on conventions. There are many ways 
to develop Lie transforms. The last chapter explains the reasons for 
the choices made here. 
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24943 (IAE—2869) Kinetic corrections to the hydrodynamics of 
the near-electrode plasma in a non-cylidrical pinch. Artyukhov, I.V.; 
Gureev, K.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1977. 13p. 
(In Russian). Dep. NTIS (US Sales Only), PC A02/MF AOl. 

The kinetic theory analysis of the main processes in the near- 
electrode plasma in a non-cylindrical pinch is presented. The integral 
conditions of the particle and of the near-electrode plasma ener; 
balance are determined. Taking into account these conditions 
boundary relations for the principal physical plasma quantities which 
can be used for wide class aguesbligdieipalio problem solution are 
formulated. 


24944 (LBL—8453) Minicourse in Lie perturbative methods. 
Mynick, H.E. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Nov 1978. Contract " W-7405-ENG-48. 10p. Dep. NTIS, 
PC A02/MF AOl. 

A skeletal presentation is given of the mechanics of Lie 
perturbative methods. The discussion is intended to enable the 
reader to begin to use the methods himself. The technique is illustrat- 
ed by a specific example, in which we derive the ponderomotive 
Hamiltonian for a particle moving in a curl-free electric field. 


24945 (N—78-17887) One-dimensional plasma simulation stud- 
ies. Friberg, A.; Virtamo, J. (Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland)). 1976. 21lp. (VTT-ENT—15). NTIS PC A02/MF 
AOl. 


Some basic plasma phenomena are studied by a one-dimen- 
sional electrostatic simulation code. The code and its application to a 
test problem is described in brief. The experiments carried out 
include Landau damping of an excited wave, = retardation by 
smoothed field, and beam plasma instability. In each case, the setup 
of the experiment is described and results are compared with theo- 
retical predictions. In the theoretical discussions, the oscillatory 
behavior found in the Landau damping experiment is explained, an 
explicit formula for the particle retardation rate is derived, and a 
rudimentary picture of the beam-plasma instability in terms of quasi- 
linear theory is given. 


24946 (ORNL/TM—6575) Response of a tokamak plasma to 
particle and momentum sources. Stacey, W.M. Jr.; Sigmar, D.J. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. Sip. Dep. NTIS, PC A04/MF AO1. 

The response of an axisymmetric toroidal tokamak plasma to 
first-order particle and momentum sources is investigated. The mo- 
mentum sources drive coupled poloidal and toroidal mass flows and 
electrostatic field evolution which relax to asymptotic values on a 
time scale that is characteristic of the dominant viscous or external 
drag mechanism. The asymptotic steady-state momentum balance 
provides the necessary condition to completel and, hence, 
cle fluxes and currents in the flux surfaces, 
transport fluxes across flux surfaces. T: 
across flux surfaces both by interspecies colli 
change, the usual case, and by momentum cchange bewen the 
plasma and external sources and/or drags. A Ohm's law 
is obtained and used to determine the manner in which particle and 
momentum sources can drive parallel currents and can alter the 
evolution of the q-profile. The theory is formulated for arbitrary 
plasma cross sections, beta, and collision regimes. 


24947 (PPPL—1496) Convective cells and transport in toroidal 
plasmas. Hassam, A.B.; Kulsrud, R.M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Dec 1978. Contract EY-76-C-02-3073. 39p. 
Dep. NTIS, PC A03/MF AOl. 

The properties of convective cells and the diffusion resulting 
from such cells are significantly influenced din | an —— 
the extermal confining a, field, as that in 
plasmas. The convective diffusion in the presence ah a field inhomo- 
geneity is estimated. For a thermal background, this diffusion is 
shown to be substantially smaller than classical collisional diffusion. 
For a model nonthermal background, the diffusion is estimated, for 
typical parameters, to be at most of the order of collisional diffusion. 


The model background e: are is based on spectra observed in 


numerical sails of drift-wave-driven convective cells. 


24948 (PPPL—1513) Scai of Nach ein ions 
ly ionized impurities. Andrews, ldston, R.J. 


Univ., NJ (USA). Plasma Physics Lab’), Jan 1979. Contract EY-76- 
C-02-3073. 2lp. Dep. NTIS, PC A02/MF AOl1. 

The pitch-angle scattering of suprathermal ions by partially 
ionized impurities in laboratory fusion-oriented plasmas is treated 
using the Thomas—Fermi statistical model for the charge density of 
the electron cloud and the impulse approximation for the 
deviation resulting from a odin, An analytic approximation to 
the exact Thomas—Fermi potential for an ion of arbitrary ionization 
is found and used to calculate the addition required to the classical 
InA for 10 to 90% ionized impurities and incident ener, in the 
range (10~? to 10°) keV x Z/sub n//sup 4/3/ where Z/sub n/ is the 
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nuclear charge of the impurity. The correction can be comparable in 
magnitude to the classical result, e.g., for 40 keV protons incident on 
30 times ionized tungsten ions the addition to InA is approximately 6. 


24949 (STI/PUB—474) Theoretical and computational plasma 
(International Atomic Energy Agency, Vienna (Austria)). 
1978. 523p. (CONF-770497—). IAEA $40.00. 
From 3. KIEV conference; Vienna, Austria (5 Apr 1977). 
te abstracts for each paper were entered into the data 
base. (MOW) 


24950 (UCID—17992) Radial diffusion of resonant particles in 
tandem mirrors. Lee, Y.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 4 Dec 1978. Contract W-7405-ENG-48. 
29p. Dep. NTIS, PC A03/MF AO1. 

The radial diffusion of resonant particles in the banana regime 
and the plateau regime is derived in detail from kinetic theory. The 
plateau diffusion, calculated in the tau-approximation, confirms the 
result given by Ryutov—Stupakov without derivation. The banana 
diffusion also agrees with the R—S result provided the latter is 
— for some dependence of the collision frequency on € and 
phi. 


24951 (UCID—18035) Slowing down of ions due to Coulomb 
collisions in a plasma. Nishimura, K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1979. Contract W-7405- 
ENG-48. 14p. Dep. NTIS, PC A02/MF AOI. 

Lenard’s form of the plasma kinetic equation incorporating 
dynamic shielding was used to calculate the rate of energy loss by 
fast ions due to Coulomb collisions inside a plasma. The rate thus 
calculated is significantly larger than the results obtained on the basis 
of convential theories with static especially if the plasma is very 
dense and the ion speed is not too high. 


road ee ee pp 31-40) Applied plasma physics. 

In Magnetic fusion energy quarterly report, July—September 
1978. 

The Fusion Plasma Theory group has the responsibility for 
developing theoretical-computational models in the general areas of 
plasma properites, equilibrium, stability, transport, and atomic phys- 
ics. This group has responsibility for giving guidance to the mirror 
experimental program. There is a formal division of the group into 
theory and computational; however, in this report the efforts of the 
two areas are not separated since many projects have contributions 
from members of both. Under the Experimental Plasma Research 
Program we are developing a neutral-beam source, the intense, 

ion-neutral source (IPINS), for the generation of a reversed- 

ld configuration on 2XIIB. We are also studying the feasibility of 
using certain neutron-detection techniques as plasma diagnostics in 
the next generation of thermonuclear experiments. 


24953 (UCRL—52559) SGV: a code to evaluate plasma reaction 
rates to a accuracy. Devoto, R.S.; Hanson, J.D. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 22 1978. 
Contract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF AOI. 
A FORTRAN code to evaluate binary reaction rates (o-v) for 
a plasma to a specified accuracy is described. Distribution functions 
itted are (1) two Maxwellian species at different temperatures, 
2) beam-Maxwellian, (3) cold gas with Maxwellian, and (4) beam- 
plasma with mirror distribution of the form f(v) varies as f(v) M (cos 
theta). Several functional forms are permitted for f(v) and M(cos 
theta). Cross-section subroutines for a number of interactions involv- 
ing hydrogen, helium, and electrons are included, as is a routine 
allowing input of numerical data. The code is written as a subroutine 
to allow ready incorporation into larger plasma codes. 


24954 (UCRL—52562) Application of high-power lasers to equa- 
tion-of-state research at ultrahigh pressures. Trainor, R.J.; Graboske, 
H.C.; Long, K.S.; Shaner, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Mar 1978. Contract W-7405-ENG-48. 
25p. Dep. NTIS, PC A02/MF AO1. 

The application of high-power pulsed lasers to ultrahigh 
pressure equation-of-state (EOS) experiments is discussed. It is 
shown that pressures along the principal Hugoniot between 1 and 10 
TPa can be produced with existing lasers used for inertial-confine- 
ment fusion research. The relevance of measurements in this pressure 
regime to oe our understanding of condensed matter physics 
is also discussed. New experimental —— as well as potential 
experimental problems are described, and 
Janus and Argus laser systems are proposed. 


24955 (UCRL—81936) Statistical mechanics of reacting dense 
plasmas. Rogers, F.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 22 Nov 1978. Contract W-7405-ENG-48. 
23p. (CONF-781189—1). Dep. NTIS, PC A02/MF AOl1. 

From Conference on dense plasmas; Pasadena, CA, USA (14 
Nov 1978). 


OS experiments on the 
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A review of the quantum statistical theory of strongly coup- 
led many component plasmas is given. The theoretical development 
is shown to consist of six separate parts. Compensation between 
bound and scattering state contributions to the partition function and 
use of the shifted Debye energy levels are important aspects of the 
analysis. The results are valid when the electrons are moderately 
coupled to the heavy ions, i.e., A/sub ea/* < 1, but no restriction is 
placed on the coupling between heavy ions. Another restriction is 
that A/A/sub D/ < 1, i.e., the thermal deBroglie wavelength is less 
than the Debye length. Numerical calculations of PV/NokT and C/ 
sub V/ are given for a Rubidium plasma. 


24956 (UCRL—81980) Filamentation during final transport in a 
high pressure gas. Lee, E.P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Dec 1978. Contract W-7405-ENG-48. 
1lp. (CONF-780979—7). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

The filamentation instability has been identified as a possible 
pathology afflicting final transport even when gas pressure is high 
enough to eliminate the two-stream mode. This phenomenon is 
characterized by the spontaneous appearance of many narrow mag- 
netic pinches within the pulse, with a corresponding increase in 
transverse temperature and emittance. If the time of flight of an ion 
exceeds one magnetic plasma period of the beam, then there is a 
danger of filamentation. However, large electrical conductivity (gen- 
erated by the passage of the beam through the gas) inhibits mode 
growth for a pulse of finite duration. In addition, transverse thermal 
velocity damps perturbations of small transverse dimension, and 
therefore also acts to suppress mode growth. These ideas are devel- 
oped here in a brief analytical treatment. 


24957 (UCRL—82150) Numerical studies of dense plasmas using 
statistical and ionization equilibrium theories. More, R.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Jan 1979. 
Contract W-7405-ENG-48. 24p. (CONF-781189—2). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on dense plasmas; Pasadena, CA, USA (14 
Nov 1978). 

Some criteria for identifying dense plasmas are given. The 
theoretical analysis gives the following: general characteristics of 
dense plasmas, statistical model for compressed atoms, and ionization 
equilibrium in dense plasmas. (MOW) 


24958 (UWFDM—268) Simulation of transport in the central 

cell of a tandem mirror. Lao, L.L.; Conn, R.W. (Wisconsin Univ., 

Madison (USA). Dept. of Nuclear my (4 Oct 1978. Contract 

—— Ip. (CONF-781053—10). Dep. NTIS, PC A02/ 
AOl. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

The tokamak radial transport code was modified to include 
end loss terms for simulation of the central cell plasma in a tandem 
mirror. The plug is described using zero dimensional particle and 
energy balance equations with fixed radial profiles. Calculations 
have been done using classical transport coefficients and plasma 
parameters of the Wisconsin tandem device PHAEDRUS. The 
results show that radial ion conduction loss is not negligible com- 
pared with axial energy loss. If the transport coefficients are a few 
times the classical values, a beneficial effect accrues because a lower 
T/sub i/ leads to better axial confinement. Then, for the same 
injected power in the end plugs, both T/sub e/ and the plug density 
can be higer. Thus, phi/sub e/ is higher. When the transport 
coefficients are ten times the classical values, T/sub i/ decreases 
from 17 eV to 10 eV in PHAEDRUS. Radial electron conduction 
losses are small. A value of k/sub e//sup classical/ does not appre- 
ciably alter the energy balance picture. Radial particle loss is small. 
The equilibrium radial plasma profiles in the central cell tend to 
follow those of the plug. A flat ion energy profile with moderately 
flat density profile in the plug yields a flat ambipolar profile in the 
central cell. 


24959 Theory of chaotic motion with application to controlled 
fusion research. Treve, Y.M. AIP (Am. Inst. Phys.) Conf. Proc.; No. 
46, 147-220(1978). (CONF-771234—). 

From Workshop on non-linear dynamics; La Jolla, CA, USA 
(27 Dec 1977). 

The first section is devoted to Hamiltonian systems. The 
essentials of the Hamilton-Jacobi theory are reviewed and the Kol- 
mogorov-Arnold-Moser theorem and its implications are discussed. 
The most recent developments in perturbation theory along with 
Poincare’s method of section and area-preserving mappings for two- 
degree of freedom systems are discussed. The problem of turbulence 
is reviewed. An example of a dynamical system with a strange 
attractor is constructed and the Hopf bifurcation theory is discussed. 
The Lorentz model is reviewed. (MOW) 
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24960 Simple binary collision theory of high beta mirror reactors. 
Galbraith, D.L.; Kammash, T. (Univ. of Michigan, Ann Arbor). 
Trans. Am. Nucl. Soc.; 30: 30(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24961 Burn phase control in short-pulse D-T burning tokamak 
reactors. Stacey, W.M. Jr.; Davidson, J.N. (Georgia Inst. of Tech., 
Atlanta). Trans. Am. Nucl. Soc.; 30: 32-33(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24962 (CTO—1306) Electric conductivity of an imperfect 
plasma, Ivanov, Yu.V.; Mintsev, V.B.; Fortov, V.E.; Dremin, A.N. 
Translated by R.M. Durham ZA. Eksp. Teor. Fiz.; 71: No. 7, 216- 
224(Mar 1976). 17p. British Library Lending Div., Yorkshire, Eng. 

Results are presented of measurements of the electric conduc- 
tivity of a dense plasma with strong inter-particle Coulomb interac- 
tion. Experiments with air, neon, argon, and xenon are carried out 
with an explosive generator of an imperfect plasma. The probe four- 
point recording technique is employed. The Coulomb component of 
the electric conductivity is compared with that predicted by theories 
of an imperfect plasma. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 24917 


24963 (PPPL—1509) Coaxial lower hybrid plasma source. 
Motley, R.W.; Bernabei, S.; Hooke, W.M. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jan 1979. Contract EY-76-C-02-3073. 
18p. Dep. NTIS, PC A02/MF AOl. 

A coaxial radio frequency plasma source capable of produc- 
ing pulsed plasmas of moderately high density (10** - 10'*cm™®) is 
described. This device may be useful either as a general purpose 
laboratory plasma source or as an auxilliary source for a variety of 
fusion applications, such as providing target plasmas for mirror 
machines or producing cold plasma blankets to help isolate the hot 
plasma core of a toroidal plasma from the walls. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 24952, 24977, 25051 


24964 (COO—3497-33) Annual Progress Report. Simon, A.; 
Catto, P.J. (Rochester Univ., NY (USA)). 11 Sep 1978. Contract 
EY-76-S-02-3497. 16p. Dep. NTIS, PC A02/MF AO1. 

A number of topics in nonlinear and linear instability theory 
are covered in this report. The nonlinear saturation of the dissipative 
“ ped electron instability is evaluated and its amplitude compares 

ell with existing experimental observations. The nonlinear satura- 
pe of the drift cyclotron loss-cone mode is carried out for a variety 
of empty loss-cone distributions. The saturation amplitude is predict- 
ed to be small and stable. An improved linear theory of the collision- 
less drift instability in sheared magnetic fields yields the surprising 
result that no instability occurs for a wide range of parameters. 
Finally, the bump-on-tail calculation is shown to be unchanged by 
some recent results of Case and Siewart, and a rough time scale is 
established for the transition from the O'Neil trapping regime to the 
final time-asymptotic result. 


24965 (ORNL/TM—6620) Turbulent destabilization and satura- 
tion of the universal drift mode in a sheared magnetic field. Hirshman, 
S.P.; Molvig, K. (Oak Ridge National Lab., TN (USA)). Nov 1978. 
Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF AOl. 

It is shown that turbulent diffusion of electrons across the 
rational surface, due to a combination of shear (delta k/sub paral- 
lel//delta r identical with k’/sub parallel/ not equal to 0) and 
random E Vector x B Vector fluctuations and/or stochastic magnet- 
ic perturbations, results in a finite amplitude-induced version of the 
absolute universal instability. Physically, the turbulent scattering of 
electrons across the rational layer leads to an effective finite value 
for k/sub parallel/ which destroys the stabilizing influence of the 
nonresonant electrons. At larger amplitudes, the electron growth is 
reduced and the ion shear damping is enhanced by spatial broaden- 
ing of the mode, yielding nonlinear stabilization. 


24966 MHD instabilities. Bateman, G. Cambridge, MA; Massa- 
chusetts Institute of Technology (1978). 272p. 

A description of experimental observations of MHD instabil- 
ities in tokamaks is given. The MHD model is described and applied 
to the Rayleigh—Taylor instability in a plane slab. The theory of 
equilibrium and linear stability is then developed and applied to 
successively more complicated geometries. Further chapters cover 
nonlinear and resistive instability theory. (MOW) 
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24967 Dissipative trapped electron instability in the linear multi- 
mirror device. Grubb, D.P. Madison, WI; Univ. of Wisconsin (1978). 
254p. University Microfilms Order No. 78-06,423. 

Thesis (Ph. D.). (OTEM) tmas been 

The dissipative trapped electron mode 
predicted to be a major cause of the cross-field transport —— 
and heat in tokamaks when they enter the banana regime. basic 
physical phenomena necessary for the generation of the DTEM are 
also present in linear multi-mirror devices. We have derived a 
dispersion relation for the DTEM which includes the physics rele- 
vant to the description of the plasma in the Linear Multi-Mirror 
(LMM). This dispersion relation has been found to accurately pre- 
dict the behavior of the two instabilities which we observe in the 
collisionality regime v/sub e//€ = w/sub *e/, where v/sub e//e is 
the effective electron collision frequency for detrapping out of the 
magnetic mirrors and w/sub *e/ is the electron diamagnetic frequen- 
cy. 


24968 Stability of field-reversed mirrors. Morse, E.C. (Univ. of 
Illinois, Urbana); Condit, W.C.; Miley, G.H. Trans. Am. Nucl. Soc.; 
30: 34(1978). (CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24969 Studies of parametric decay instabilities in magneto 
plasma. Kuo, S.P. New York, NY; Polytechnic Inst. of New York 
(1977). 97p. University Microfilms Order No. 77-21 ,074. 

Thesis (Ph. D.). a” 

A theory is developed for the parametric excitation of coup- 
led waves in a uniform magneto plasma. Instead of using electrostat- 
ic approximation which is valid only for Py eter waves, a 
general formulation of the parametric coupling equations is devel- 
oped by using Hamiltonian approach. The. ih hen is pumped by a 
monochromatic dnote wave with frequency wo which 
decays into two decay waves w/sub 1/ and w/sub s/ (e.g., a plasmon 
and a phonon) with a = w/sub 1/ + w/sub s/. Either one of the 
plasma modes coupled with the — wave (through the linearized 
Vlasov equation) to induce a polarization which may act as the 
source of another mode. A general procedure to calculate the 
induced polarizations is introduced by transforming the linearized 
Vlasov equation into the oscillating Pe de of ppc in which the 
equation can then be solved by the method of The 
threshold power, initial growth rate and the frequency shift (due to 
finite initial growth rate) of the instabilities can be 
obtained from the coupled mode equations and the results obtained 
can be applied to all the wavelength region. Several interesting cases 
are presented and compared favorably with with experiments.none 


24970 (CTO—1334) Near-by equilibria and stability of 

cal plasmas. Cotsaftis, M.; Mercier, M.; Rebut, P.H. Translated by 
R.M. Durham J. Nucl. Energy, Part CG 5: No. 1, 1-6(1963). 15p. 
British Library Lending Div., Yorkshire, Eng. 

A stability criterion, independent of Ohm's law, is obtained 
for cylindrical plasmas by means of the study of near-by equilibria. 
This criterion is the same as that given the the principle 
(Bernstein et al., 1958) except in some particular cases. cases 
often lead to new instabilities. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 24902 


24971 (COO—4631-3) Experimental test 
Yablonovitch, E. 


(Harvard Univ., aie 
1978. Contract ED-78-S-02-4631. Sp. Dep. S, PC 


In this - —_— report we discuss the current fe anticipated 


progress for the first year of our research on the interaction of an 
ultrashort COs laser pulse with an overdense shock front. 


24972 (IAE—2784) Modulation instability of the Langmuir 
waves excited in a plasma by electron beam. Antipov, S.V.; Nezlin, 
M.V.; Snezhkin, E.N.; Trubnikov, AS. ( yj Komitet 

po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. en 
Ehnergii). 1977. 7p. (In Russian). . NTIS (US Sales Only), 
A02/MF AOl1. 

It is shown experimentally, that the Langmuir waves in a 
magnetized collisionless plasma, swayed by an electron beam a 
subject to a modulation instability causing soliton benny 9 
tons with a high amplitude have a width not more 25-30 Debye 
electron radii and self-congruent density well deltan/n approximate- 
ly equal to (5+-10)x10-2. 


24973 (IAE—2857) To the nonlinear theory of plasma waves. 
Nekrasov, A.K. (Gosudarstvennyj Komitet po l'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj ii). 1977. 16p. 
(In Russian). Dep. NTIS (US Sales Only), PC A02/MF AOl. 
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On the basis of the kinetic equation for the distribution 
function a nonlinear ——— is obtained permitting to study an 
evolution of plasma oscillations placed in the magnetic field far from 
the stability boundary. Considered is a nonlinear development stage 
of anisotropic and conical ion cyclotron instabilities for which 
evaluations of saturation amplitudes are presented. A method is 
rage for receiving quasistatic field in the framework of the 

inetic theory. The use of the nonlinear equation obtained is proved 
possible for studying soliton-type oscillations with respect to kinetic 
effects. 


24974 (IAE—2907) Langmuir solitons. Antipov, S.V.; Nezlin, 
M.V.; Snezhkin, E.N.; Trubnikov, A.S. (Gosudarstvennyj Komitet 
pe Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 

hnergii). 1977. 33p. (In Russian). Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

Presented are experimental results of the study on soliton 
formation due to self-compression of the Langmuir waves of a large 
amplitude. The experiments were conducted in the magnetized colli- 
sionless plasma regime. The Langmuir wave pumping in plasma was 
carried out by two independent ways: by an external HF electric 
field and by an electron beam. Both ways of wave pumping give 
consistent results. It is shown, that the quasi-univariante Langmuir 
soliton (equilibrium density gap with Langmuir filling) exists, has the 
size of a theoretically expected order and appears to be a relatively 
stable formation. The lifetime of a free (in the absence of pumping) 
soliton, having the energy density of W/nT approximately equal to 
Sn/n approximately equal to (5-10)% and the size of A approximate- 
ly equal to 20 rsub(De) (rsub(De)- is the electron Debay radius), 
exceeds several tens of thousands of the Langmuir oscillation peri- 
ods, and a free path (with moving plasma) exceeds 40-50 cm. 


24975 (IAE—2949) Quasilinear diffusion of trapped epithermal 
electrons in a tokamak. Krasovitskii, V.B.; Mikhaylovskii, A.B. (Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1978. 1lp. (In Russian). Dep. 
NTIS (US Sales Only), PC A02/MF AOI 

Investigated is the dynamics of trapped electrons, possessing 
epithermal velocities in a tokamak. It is shown, that trapped epither- 
mal electrons may excite Alfven waves in a tokamak by magnetic- 
drift resonance. The quasilinear examination of the process was 
conducted and it was established that the Alfven waves excited by 
this method may result in anomalous diffusion of trapped epithermal 
electrons, which is essentially faster than collision one. 


24976 (PPPL—1506) Numerical studies of current generation by 
radio-frequency traveling waves. Karney, C.F.F.; Fisch, N.J. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Jan 1979. Contract EY- 
76-C-02-3073. 42p. Dep. NTIS, PC A03/MF AO1. 

By injecting radio-frequency traveling waves into a tokamak, 
continuous toroidal electron currents may be generated. This process 
is studied by numerically solving the two-dimensional Fokker- 
Pianck equation with an added quasilinear term. The results are 
compared with the one-dimensional analytic treatment of Fisch, 
which predicted a reduced plasma resistivity when high-phase- 
velocity waves are employed. It is shown here that two-dimensional 


velocity space effects, while retaining the predicted scaling, further 
reduce the ratio of power dissipated to current generated by about 
40%. These effects enhance the attractiveness of steady-state toka- 
mak reactors utilizing this method of current generation. 


24977 (PPPL—1512) Analytical theory of drift waves and drift 
Alfven waves in tokamaks. Lee, Y.C.; Chen, L. (California Univ., Los 
Angeles (USA). Dept. of Physics; Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jan 1979. Contract EY- 76-C-02-3073. 17p. 
Dep. NTIS, PC A02/MF AOI. 

The collisionless drift wave and drift Alfven wave instabilities 
in a sheared magnetic field are considered using the complex trans- 
formation technique of Antonsen. It is shown that no unstable 
bounded eigensolutions for the finite-8 radial eigenmode equations 
exist. We also present a more general technique based on the wave- 
flux conservation and find, furthermore, that the convective amplifi- 
cation of drift waves in the electrostatic limit can be anomalously 
large, which could lead to enhanced transport in tokamaks. 


24978 (PPPL—1514) Hydromagnetic waves in high 8 plasmas. 
Foote, E.A.; Kulsrud, R.M. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Feb 1979. Contract EY-76-C-02-3073. 47p. Dep. 
NTIS, PC A03/MF AOI. 

The wave propagation and damping properties in a collision- 
less thermal plasma for which 8, the ratio of the plasma pressure to 
the magnetic pressure, is much oe than unity are determined. 
We achieve this by solving the full collisionless dispersion relation as 
an expansion in 1/8. To do this we develop a set of iteration 
methods which converge to this solution. We illustrate these results 
with two applications, the trapping of cosmic rays in supernovae 
— and the collisionless damping of hydromagnetic turbu- 
ence 
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24979 Excitation of a nonlinear low-frequency electromagnetic 
wave by a relativistic ion beam in a plasma. Bachin, I.V.; Korchagin, 
V.1; Krasovitskii, V.B. (Rostov State University, Rostov-on- Don). 
Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 2, 248-252(Mar 1978). 

The excitation of a nonlinear low-frequency electromagnetic 
wave by a relativistic ion beam which is moving along the magnetic 
field in a plasma is studied. The nonlinearity both of the equations of 
motion of the beam and of the oscillatory properties of the retarding 
medium are taken into account. The maximum field amplitude of the 
electromagnetic wave excited by the beam is found for the case of 
the anomalous ae ¢ effect. The nonlinearity of the oscillatory 
properties of the plasma is due to particle drifts along the external 
magnetic field under the influence of the longitudinal component of 
the Lorentz force. 


24980 Absorption of focused laser beams by a nonspherical 
plasma. Randall, C.J. Davis, CA; Univ. of California (1977). 150p. 
University Microfilms Order No. 27, 404. 

Thesis (Ph. D.). 

The interaction of a high intensity axially symmetric beam 
with a nonspherical plasma is studied numerically. The high frequen- 
cy plasma response is calculated using a linearized fluid approxima- 
tion. The full three dimensional Maxwell's equations are solved in 
spherical coordinates. A method for selectively damping the longitu- 
dinal electric fields is included to model thermal, kinetic, or nonlin- 
ear effects near the critical density. The low frequency response of 
the plasma to the ponderomotive force is followed with an isother- 
mal hydrodynamic description. The incident laser beam is circularly 

polarized so that the plasma remains azimuthally symmetric to first 
ae Detailed descriptions of several representative calculations 
are given. It is found that the absorption of an initially spherical 
plasma can be significantly increased by induced aspherical plasma 
density profile modifications. A simple physical ¢: = anation for the 
observed absorption increase is proposed. Finally, the validity of the 
approximations made is il briefly. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 24929 


24981 (CONF-7810127—1) ELMO Bumpy Torus. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. Sip. 
Dep. NTIS, PC A04/MF AOl1. 

From Alternate concepts development program meeting; 
Germantown, MD, USA (16 Oct 1978). 

The ELMO Bumpy Torus (EBT) program of experiment, 
theory, and reactor studies has been a remarkably successful one. In 
the five years since EBT-I a operating, work has progressed 
from demonstrating macrostability to an increasingly detailed under- 
standing of transport properties. Collisionless scaling (tau/sub E/ 
increases with temperature) has been observed and the magnitude of 
the energy confinement time is consistent with neoclassical theory. 
Experiments on EBT-S are now being conducted at the increased 
magnetic field levels and higher microwave power and frequency 
made possible by a 28-GHz gyrotron development program. Initial 
results confirm our assumptions of neoclassical scaling. In conjunc- 
tion with the experimental advances, EBT theory now has a well- 
developed transport theory which models the physics which we 
now think to be important: for example, it yields negative ambipolar 
electric fields which are consistent with those measured. Stability 
calculations continue to predict stable equilibrium with B/sub ring/ 
~ B/sub core/ ~ 20 to 40%. 


24982 (COO—4636-1) Proposal to the United States Energy 
Research and Development Administration for continuation of fusion 
reactor technology studies. Progress report October 1, 1977—July 1, 
1978. Conn, R.W.; Kulcinski, G.L.; Maynard, C.W. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering). 1978. Con- 
tract ET-78-S-02-4636. 47p. Dep. NTIS, PC A03/MF AOI. 

Since the last progress report we have concentrated on three 
main areas of research: (1) the study of the NUWMAK reactor 
design, (2) the study of rf heating for tokamak reactors, and (3) the 
initiation of a tandem mirror reactor study. The initial work on the 
tandem mirror reactor is included as background in the technical 
proposal. Summaries of our work on recent assessments of lithium 
reserves and neutral transport codes are included. 


24983 (EPRI-ER—919, pp 3.3-3.69) Advanced-fuel tokamak 
summary with costing and net energy analyses; D-*He bumpy torus 
satellite reactor. Fillo, J.A. (Brookhaven National _ Upton, NY); 
Powell, J.R.; Usher, J.L.; Southworth, F.H. Dec 197 

In Exploratory studies of high-efficiency i fusion 
reactors. 

The following topics are discussed: (1) blanket systems, (2) 
power conversion systems, (3) reactor operations and maintenance, 
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(4) capital cost analysis, (5) net energy analysis, and (6) D-*He 
bumpy torus satellite reactor. (MOW) 


24984 (GA-A—14742) Doublet demonstration fusion power reac- 
tor study. (General Atomic Co., San Diego, CA (USA)). Jul 1978. 
Contract EY-76-C-03-0167. 28ip. Dep. NTIS, PC A13/MF A011. 

Design studies have been carried out to examine alternatives 
and to critically evaluate selected key technological problems in the 
initial conceptual design of a doublet tokamak demonstration plant. 
Reactor characteristics and the general arrangement are examined, 
and emphasis is given to those reactor systems that are most influ- 
enced by the doublet configuration. In particular, this study has 
concentrated on a reactor technical and economic systems analysis 
over a wide range of power output and important reactor param- 
eters, the integrated performance and design of the blanket-field- 
shaping coil/plasma subsystems, and an overall reactor maintenance 
scenario. The reactor has a 5.34 m major radius and a net electrical 
output of 307 MW(e). The blanket incorporates Li;Pb2 for breeding, 
a high nickel base alloy structure, and is helium cooled. The magnet 
systems consist of superconducting toroidal and ohmic heating coils, 
and normal copper field-shaping coils. The nine toroidal coils have a 
maximum field of 8.8 T. The plasma is heated by up to 80 MW of 
lower hybrid rf power. The reactor arrangement is strongly influ- 
enced by remote maintenance requirements and a two stage vacuum 
zone approach. 


24985 (GA-A—14795) Conceptual design study of a doublet 
fusion ignition test reactor. Sager, P. (General Atomic Co., San 
Diego, CA (USA)). Jan 1978. Contract EY-76-C-03-0167-038. 24p. 
(CONF-781217—1). Dep. NTIS, PC A02/MF AOl1. 

From International conference on alternative energy sources; 
Miami Beach, FL, USA (5 Dec 1978). 

The results of a conceptual design study of an ignition test 
reactor with niobium—titanium superconducting toroidal field coils 
are presented. This reactor, which is designed to reach ignition 
conditions and provide a plasma burn of 30 seconds, has a major 
radius of 3.8 m, a plasma minor radius of 1.1 m, and a doublet plasma 
height-to-width ratio of 2.7 m. These specifications were derived 
from parametric sstudies in which the overall cost was minimized for 
a reactor providing a modest ignition margin with Alcator scaling. 
The remote maintenance system is briefly described. While the 
reactor is designed so that contact maintenance can be performed on 
components outside the shield envelope, special equipment is de- 
signed to gain access to components inside the shield envelope and 
to permit direct observation and limited adjustments during setup 
procedures. 


24986 (LBL—7975) Tormac concept. Levine, M.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Con- 
tract W-7405-ENG-48. 4p. Dep. NTIS, PC A02/MF AO1. 

Some of the problems of tokamaks and mirrors are men- 
tioned. The advantages and disadvantages of the Tormac concept 
are described. The “puffer” experiment to alleviate start-up problems 
with the Tormac is discussed. (MOW) 


24987 (ORNL/TM—6584) Scaling studies of beam-heated toka- 
maks. Scott, S.C.; Sheffield, J. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC 
A02/MF AO1. 

Parametric scaling of neutral beam-heated tokamaks is exam- 
ined to determine the trade-off between beam energy and power. It 
is shown that over a wide range of plasma parameters and assumed 
transport properties, the center mean plasma temperature is a func- 
tion of P/sub A/E/sub B//sup 5/, where E/sub B/ and P/sub A/ 
are the beam energy and power per unit area, respectively, and 6 is a 
calculable constant of order unity. 


24988 (PNL-SA—6758) Tokamak Demonstration Hybrid Reac- 
tor. Teofilo, V.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1978. Contract EY-76-C-06-1830. 10p. (CONF-781132— 
1). Dep. NTIS, PC A02/MF AO1. 

In 1975, during the fusion reactor development planning 
exercises, Kulcinski and Conn had proposed the design and con- 
struction of a facility to test and demonstrate fusion-fission hybrid 
reactor operation. Battelle-Northwest, in cooperation with the Uni- 
versity of Wisconsin has performed a preliminary conceptual design 
of a Tokamak Demonstration Hybrid Reactor (TDHR). A fuel 
breeding blanket has been designed and adapted to the fusion driver 
system of the Tokamak Engineering Test Reactor (TETR) which 
has been designed by the University of Wisconsin to produce a high 
neutron wall loading for engineering and materials testing. The 
design is based upon near-term technological developments for a 
system that could be operating in the late 1980's. The U.S. tokamak 
fusion reactor development program could provide the physics and 
technology base for proceeding with the design and construction of 
TDHR upon successful operation of TFTR and its predecessors. 
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24989 (PPPL—1450) Systems study of tokamak fusion—fission 
reactors. Tenney, F.H.; Bathke, C.G.; Price, W.G. Jr.; Bohlke, W.H.; 
Mills, R.G.; Johnson, E.F.; Todd, A.M.M.; Buchanan, C.H.; Gral- 
nick, S.L. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Nov 
1978. Contract EY-76-C-02-3073. 549p. Dep. NTIS, PC A23/MF 
AOl. 


This publication reports the results of a two to three year 
effort at a systematic analysis of a wide variety of tokamak-driven 
fissioning blanket reactors, i.e., fusion—fission hybrids. It addresses 
the quantitative problems of determining the economically most 
desirable mix of the two products: electric power and fissionable fuel 
and shows how the price of electric power can be minimized when 
subject to a variety of constraints. An attempt has been made to 
avoid restricting assumptions, and the result is an optimizing algo- 
rithm that operates in a six-dimensional parameter space. Compari- 
sons are made on sets of as many as 100,000 distinct machine models, 
and the principal results of the study have been derived from the 
examination of several hundred thousand possible reactor configura- 
tions. 


24990 (PPPL—1481) SLPX: superconducting long-pulse experi- 
ment. Jassby, D.L.; File, J.; Reardon, P.J. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1978. Contract EY-76-C-02-3073. 
22p. (CONF-780966—1). Dep. NTIS, PC A02/MF AO1. 

From Meeting on the engineering of large tokamak experi- 
ments; Paris, France (1 Sep 1978). 

The principal objectives of the SLPX—Superconducting 
Long-Pulse Experiment—are to demonstrate quasi-steady operation 
of 3 to 5 MA hydrogen and deuterium plasmas at high temperature 
and high thermal wall loading, and to develop reliable operation of a 
prototypical reactor magnetics systems featuring a toroidal assembly 
of high-field niobium-tin coils. This report summarizes the results of 
an engineering scoping study for the SLPX. A range of sizes has 
been investigated, from a TF (toroidal-field) coil aperture of 2.6 m x 
3.65 m, to an aperture of 3.1 m x 4.8 m, and with a maximum field at 
the NbsSn conductor of 10 to 12 Tesla. The poloidal-field magnetics 
system utilizes superconducting ohmic-heating and d.c. EF coils 
located outside the TF coils, together with normal-conducting EF 
and divertor coils located inside the TF coils. For the largest 
embodiment, the D-shaped plasma in hydrogen operation has major 
radius = 3.6 m, half-width = 0.90 m, elongation < 1.5, and B = 7,2 
T. Maximum plasma current of 5.0 MA can be maintained for a 30-s 
flat-top when Z/sub eff/approximately 1. A single-null poloidal 
magnetic divertor disposes of particles and heat diffusing out of the 
current channel, thereby helping to insure the feasibility of quasi- 
steady operation. 


24991 (PPPL—1508) Volt-second consumption during the star- 
tup phase of a large tokamak. Hawryluk, R.J.; Bol, K.; Johnson, D. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Jan 1979. Con- 
tract EY-76-C-02-3073. 15p. Dep. NTIS, PC A02/MF AO1. 

The volt-second consumption in the PLT tokamak was meas- 
ured. During the startup phase, the volt-second consumption is 
determined primarily by the external and internal flux required to 
establish the current profile. The resistive volt-second loss on axis is 
typically = 1/4 of the total volt-seconds consumed during the first 
180 msec of the discharge. 


24992 (TID—29085) Long Pulse Technology Tokamak status 
report. (Oak Ridge National Lab., TN (USA)). Nov 1978. Contract 
W-7405-ENG-26. 147p. Dep. NTIS, PC A07/MF AO1. 

This status report discusses the following areas: (1) summary 
of LPTT design studies, (2) tentative budget and schedule, (3) 
physics issues, (4) machine structure, (5) superconducting toroidal 
coils, (6) vacuum systems, (7) poloidal field system, (8) bundle 
divertor, (9) neutral injection, and (10) ETF relevance--industrial 
involvement. (MOW) 


24993 (UCID—17990) Status report on tandem mirror fusion 
reactor studies. Carlson, G.A.; Devoto, R.S.; Erickson, J.L.; Fink, 
J.H.; Logan, B.G.; Neef, W.S. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Nov 1978. Contract W-7405- 
ENG-48. 38p. Dep. NTIS, PC A03/MF AO1. 

In 1977, a preliminary design study of a 1000 MWe tandem 
mirror fusion reactor was completed. In FY 1978, continuing work 
on this reactor concept included development of a more detailed 
computer model for tandem mirror physics, the investigation of 
possible routes to higher Q tandem mirror reactors, design of less 
expensive central cells for tandem mirror reactors, and component 
design for the 1 MeV neutral beam injectors required for the end 
cells. This report summarizes work in these areas. 


24994 (UCRL—S50051-78-3) Magnetic fusion energy quarterly 

report, July—September 1978. Harrison, M.A.; Strack, J.R. (eds.). 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 16 

pee 1978. Contract W-7405-ENG-48. 66p. Dep. NTIS, PC A04/MF 
1. 
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Separate abstracts were prepared for each of the 3 included 
sections. (MOW) 


24995 (UCRL—50051-78-3, pp 22-30) Development and technol- 
ogy. 16 Oct 1978. 

In Magnetic fusion energy quarterly report, July—September 
1978. 

This program is aimed at developing the technology required 
for carrying out the mirror reactor program. It covers the following 
areas: (1) superconducting magnet development, (2) neutral beam 
sources, (3) direct conversion, (4) materials program, and (5) reactor 
design studies. (MOW) 


24996 (UWFDM—191) TETR: a Tokamak ya Test 
Reactor to qualify materials and blanket components for early DT 
fusion power reactors. Badger, B.; Kulcinski, G.L.; Conn, R.W. 
(Wisconsin Univ., Madison (USA). t. of Nuclear Engineering). 
Dec 1977. 938p. Dep. NTIS, PC A99/MF AO1 

An in-depth design analysis for the ‘TETR is B owns 
Detailed information is en for each of the aradages 20> fe ters: (1) 
overview, (2) design philosophy, (3) ae —— (4) 
plasma heating, (5) magnet systems; (6) blanket Lanes shield design, (7) 
neutronics, (8) heat transfer and cooling; (9) radiation damage con- 
siderations, (10) test modules for structural materials, (11) engineer- 
ing test modules for liquid breeders and heat transfer fluids, (12) 
tritium cycle, (13) radioactivity and safety; (14) plant layout, (15) 
resources and cost, and (16) conclusions. (MOW) 


24997 High field ignition test reactor using adiabatic compres- 
sion. Bromberg, L.; Cohn, D.R.; Williams, J.E.C. (Massachusetts 
Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 30: 30(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24998 Self-consistent operating point calculations of ELMO 
bumpy torus reactors. Fang, Q.T.; Gerdin, G. (Univ. of Illinois, 
Urbana). Trans. Am. Nucl. Soc.; 30: 35-36(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


24999 Recent og oe —_ in the U.S. magnetic fusion 
program. Clarke, J.F. ( a Washington, DC). Trans. 
Am. Nucl. Soc.; 30: 39(1978). CONF? 11109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25000 Overview of the fusion hybrid concept. Rose, R.P. (Wes- 
tinghouse Fusion Power Systems, Pittsburgh, PA). Trans. Am. Nucl. 
Soc.; 30: 49-50(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25001 Preliminary consideration of a multipurpose fusion—fis- 
sion hybrid facility. Varljen, T.C.; Kelly, J.L.; Gibson, G.; Rose, 
R.P. (Westinghouse Fusion Power s ystems, Pittsburgh, PA). Trans. 
Am. Nucl. Soc.; 30: 51-52(1978). (CONF- -7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


BLANKET ENGINEERING 


REFER ALSO TO CITATION(S) 23968, 24012, 24013, 24819, 
24832, 24861, 25039 


25002 (IAE—2815) Problems of interaction between fast parti- 
cles and a solid related with thermonuclear reactor development. 
Martynenko, Yu.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1977. 
13p. (In Russian). Dep. NTIS (US Sales Only), PC AODME AOl. 

The basic representations of a large number of processes 
arising durin — irradiation of materials in reactors are presented. The 
effect of different particle beams on the tokamak first wall are 
considered. The processes of reflection, desorption, implantation of 
bombarding ions as well as blistering and sputtering are considered. 
fa problems appearing while studying the radiation processes are 

iscussed. 


25003 (TID—29395, pp 22p, eer 2) Methods and applications 
of Monte Carlo in low energy (= 20 MeV) transport 
(MORSE). Part II. Methods. Gabriel, T.A. 1978. 

In Lectures presented at the “Ettore Majorana” International 
Science Series, Erice, Italy, October 25—November 9, 1978. 
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Many problems of current interest in the area of radiation 
transport involve the use of the neutron and gamma ray transport 
code MORSE. Some of these are fusion reactor shielding, accelera- 
tor breeder design (electronuclear fuel production), high-energy 
nuclear instrumentation design (uranium calorimeters), and accelera- 
tor beam stop activation. The first two of these are discussed. 


25004 Divertor and gas blanket model and studies. Stacey, W.M. 
Jr.; El-Derini, Z. (Georgia Inst. of Tech., Atlanta). Trans. Am. Nucl. 
Soc.; 30: 31-32(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25005 Com of neutron yields in ex ital fusion de- 
vices. Jassby, D.L. (Princeton Univ., NJ). Trans. Am. Nucl. Soc.; 30: 
61-63(1978), (CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25006 Comparison of minimum-activity aluminum blanket/shield 
designs for D-T and D-*He fusion blankets. Makowitz, H.; Powell, 
J.R.; Fillo, J.A., Lazareth, O. (Brookhaven National Lab., Upton, 


( 
NY). Trans. Am. Nucl. Soc.; 30: 64-65(1978). (CONF- 7811109) 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25007 First-wall/limiter design for a tokamak experimental 
power reactor. Smith, D.L.; Krazinski, J.A. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 30: 65-66(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25008 Nucleonic analysis of fusion blankets for synthetic fuel 
production. Dudziak, D.J. (Los Alamos Scientific Lab., NM); Wood- 
ruff, G.L. Trans. Am. Nucl. Soc.; 30: 72-73(1978). (CONF-7811109— 
). 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25009 Nucleonic design for a compact tokamak fusion reactor 
blanket and shield. Cheng, E.T.; Maynard, C.W. (Univ. of Wiscon- 
sin, Madison). Trans. Am. Nucl. Soc.; 30: 73-74(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25010 Neutronic analysis of two-dimensional models of the RIG- 
GATRON. Seed, T.J.; Macdonald, J.L. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 30: 621-622(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25011 Nucleonics of the fast-liner reactor (FLR) conceptual 
design. Soran, P.D.; Dudziak, D.J. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 30: 622-623(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 23834, 24175, 24177, 25003 


25012 (CONF-780952—5) Role of the large coil program in the 
development of superconducting magnets for fusion reactors. Hauben- 
reich, P.N.; Luton, J.N.; Thompson, P.B. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC 

a AOl. 
From co superconductivity conference; Pittsburgh, PA, 

USA (25 Sep 197 
Three U.S. * ndustrial teams are designing and will build one 
coil each to a common set of specifications. Coil specifications and 
test conditions were chosen to insure maximum relevance to fusion 
program needs. Each test coil will have a 2.5 x 3.5 m D-shape bore, 
will contain about 7 MA-turns, and must operate at a peak field of 8 
T while subjected to pulsed fields up to 0.14 T in a test stand that 
can accommodate up to 6 coils in a compact toroidal array. Coils by 
General Dynamics/Convair and General Electric will use different 
NbTi conductors cooled by pool-boiling helium. The Westinghouse 
coil will use NbsSn cooled by a forced flow of supercritical helium. 
These coils will be delivered in 1980 and 1981 for testing in the 
Large Coil Test Facility at Oak Ridge in a compact toroidal array 
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with three coils from outside the U.S. These will be produced by 
EURATOM, Japan, and Switzerland for testing under an Interna- 
tional Energy Agency agreement. 


25013 (CONF-780952—43) Structure design of the Westing- 
house superconducting magnet for the Large Coil Program. Domeisen, 
F.N.; Hackworth, D.T.; Stuebinger, L.R. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Large Rotating Apparatus Div.). 
1978. Contract W-7405-ENG-26. 3p. Dep. NTIS, MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

In the on-going development of superconducting toroidal 
field coils for tokamak reactors, the Large Coil Program (LCP) 
managed by Union Carbide Corporation will include the design, 
fabrication, and testing of large superconducting coils to determine 
their feasibility for use in the magnetic fusion energy effort. Structur- 
al analysis of the large coil is essential to ensure adequate safety in 
the test coil design and confidence in the scalability of the design. 
This paper will discuss the action of tensile and shear loads on the 
various materials used in the coil. These loads are of magnetic and 
thermal origin. 


25014 (CONF-781017—1) Materials engineering in the Large 
Coil Test Facility. Long, C.J. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AOl. 

From Photovoltaic advanced materials review meeting; Vail, 
CO, USA (24 Oct 1978). 


25015 (CONF- yet > P Materials utilization in the General 
Electric coil for the Large Coil Program. Mazandarany, F.N. (Gener- 
al Electric Co., —— NY (USA). Energy Systems Programs 
Dept.). 1978. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
MF AOl. 

From Photovoltaic advanced materials review meeting; Vail, 
CO, USA (24 Oct 1978). 

A brief description of the 44 ton coil is given. The materials 
selected for the coil are discussed. (MOW) 


25016 (IAE—2882) Magnetic measurements in the tokamak with 
a noncircular section of a plasma filament. Bortnikov, A.V.; Brevnov, 
Ha N.; Khimchenko, L.N. (Gosudarstvennyj Komitet po 


Ispol zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. wg, 
mony 1977. 19p. (In Russian). Dep. NTIS (US Sales Only), PC 
AOl. 


A02/M 

Sieenis measurements in the tokamak with a noncircular 
section of a plasma filament are considered. The T-9 device measure- 
ments taken as an example show, that from the poloidal field 
distribution the current density distribution in the filament as well as 
such plasma parameters as Ssub(j), tausub(E) and others can be 
determined. Measurement possible errors are estimated. The possibil- 
ity of experimental determining the skin time of the chamber and of 
the sheath in relation to toroidal magnetic field penetration. This 
time one must know when determining the diamagnetic plasma flow. 
It is also shown that the measurement of the poloidal field distribu- 
tion together with other supplementary methods enables to choose 
reliably the equilibrium distribution of the current density in the 
tokamak with a noncircular section of a plasma filament. 


25017 (INIS-mf—4509) Plasma physics research group annual 
progress report. (Flinders Univ. of South Australia, Bedford Park. 
School of Physical Sciences). Dec 1977. 33p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

During 1977, work continued on non-linear effects in tor- 
sional waves and on the characteristics of magnetoacoustic oscilla- 
tions. Work on the linear diffusion pinch programme was primarily 
devoted to the construction of two new experimental devices: 
FUZA-2 and FUZA-3. In addition, some theoretical work was 
undertaken on diffuse pinches and toroidal plasmas. 


25018 (KFTI—77-32) Stability of magnetic configuration in a 
tokamak with a poloidal divertor. Bazaeva, A.V.; Bykov, V.E.; 
Georgievskii, A.V.; Kaminskii, A.O.; Peletminskaya, V.G.; Pyatov, 
V.N. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1977. 36p. (In Russian). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


Study is made of the stability of the region by the saparatrix 
for the tokamak magnetic configuration having poloidal divertor 
with relation to perturbationes caused by deviations in the tokamak 
magnetic system construction. Numerical (by means of the comput- 
er) investigation of the differential equations set describing field line 
conduct, showed that small perturbation amplitudes may be caused 
by the field line stochastic instability in the region near the separatrix 
This instability limits the tokamak magnetic system accuracy devel- 
opment. Particularly, devertor coil curving shouldn't be greater than 
0,5° and its shift must be less than A/R=10"? (A/R < < 107%). 
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25019 go ate interaction with a reversed-current ion 
ring reactor. Woodall, D.M. (Univ. of New Mexico, Albuquerque). 
Trans. Am. Nucl. Soc.; 30: 35(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25020 Preliminary design of a self-sustained, advanced-fuel field 
reversed mirror reactor: SAFFIRE. Miley, G.H.; Gilligan, J.G.; Drie- 
meyer, D. (Univ. of Illinois, Urbana). Trans. Am. Nucl. Soc.; 30: 47- 
48(1978). (CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25021 Material and design options for superconducting TF 
nets in tokamaks. Abdou, M.A.; El-Derini, Z. (Geor B Go aaa tof 
Tech., Atlanta). Trans. Am. Nucl. Soc.; 30: 70-72(1978). (CO 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


POWER SUPPLIES, ENERGY STORAGE 


25022 (UCID—18049) Temperature and thermal stress analysis 
of a switching tube anode. Sutton, S.B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1979. Contract W-7405- 
ENG-48. 32p. Dep. NTIS, PC A03/MF AO. 

In the design of high power density switching tubes which 
are subjected to cyclic thermal loads, the temperature induced 
stresses must be minimized in order to maximize the life expectancy 
of the tube. Following are details of an analysis performed for the 
Magnetic Fusion aay ee at the Lawrence Livermore Laboratory 
on a proposed tube. The tube configuration is given. The problem 
was simplified to one-dimensional approximations for both ther- 
mal and stress analyses. The underlying assumptions and their impli- 
cations are discussed. 


25023 Finite element analysis of a twenty-five megawatt power 
tube and a high-energy water-cooled heat sink for fusion research. 
Bauder, R.C. (RCA Solid State Div., Lancaster, PA). RCA Rev.; 39: 
No. 4, 699-717(Dec 1978). 

The finite element method is used to calculate the thermal 
stress behavior of structures with up to 30 kW/cm? of surface — 
bombardment. Analysis of structures by this method in the early 
design stage can be done at relatively low cost and offers a reduction 
in design and development times. Further, the method permits the 
analysis of structures with nonlinear properties, such as temperature- 
dependent thermal conductivity or radiation-induced swelling. The 
method is applied (1) to a power tube anode capable of dissipating 
two megawatts of power and (2) to a beam dump for use in a 
Tokamac Fusion Test Reactor with a power density of thirty kW/ 
cm? 


25024 Contra-rotating homopolar motor-generator for energy 
storage and return. Kustom, R.L.; Wehrle, R.B. (to peng of 
Energy). US Patent 4,086,506. 25 Apr 1978. Filed date 5 Aug 1976. 
6p. 

PAT-APPL-711,903. 

An apparatus for receiving electrical energy in amounts of the 
order of hundreds of megajoules, converting the electrical energy to 
mechanical energy for storage, and delivering the stored energy as 
electrical energy in times of the order of a second. It consists of a 
sequence of stacked electrically conducting cylindrical shells having 
a common axis. The conducting shells are free to rotate and are 
separated by stationary insulating cylindrical shells. Adjacent con- 
ducting shells are connected electrically by brushes at the edges and 
a radial magnetic field is caused to pass through the conductors. The 
apparatus permits the reversal in a plasma heating coil of electric 


currents of amplitudes up to 100,000 amperes in a time of the order 
of a second. 


25025 Inductive and rotating machinery energy storage and trans- 
fer. Rogers, J.D. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 30: 39-40(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


COOLING SYSTEMS 


25026 (HEDL-SA—1623) Liquid lithium containment and con- 
trol. Muhlestein, L.D.; Jeppson, D.W. (Westinghouse Hanford Co., 
Richland, WA (USA)). Oct 1978. Contract EY-76-C-14-2170. 13p. 
(CONF-781109—9). Dep. NTIS, PC A02/MF AO1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 
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The major observations which can be noted from present 
information regarding lithium are as follows: (1) Liquid lithium can 
be controlled in a primary coolant loop under proper inert atmos- 

phere and operating conditions. (2) containment cells 
Should probably be steel lined and inerted with argon or helium in 
order to control either a small leak or large rupture of the primary 
coolant loop. (3) Other cells where lithium leaks may occur could 
have argon inerting capabilities and fire suppression devices to 
control the effect of a lithium leak or spill. ( (4) it would be best to 
avoid contact of liquid lithium with concrete. If such contact should 
occur, the resulting lithium-concrete reaction would add heat to the 
system. (5) Aerosols from small lithium fires or leaks can probably be 
contained. However, much more information is required on effective 
lithium aerosol air cleaning systems. Additional test programs will be 
completed, but early results are encouraging. They suggest that 
effluents of a highly improbable leak in the primary coolant system 
could probably be contained within the primary containment cells. 


25027 (PPPL—1511) Energy storage for tokamak reactor cycles. 
Buchanan, C.H. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
a 1979. Contract EY-76-C-02-3073. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

The inherent characteristic of a tokamak reactor requiring 
periodic plasma quench and reignition introduces the problem of 
energy storage to permit continuous electrical output to the power 
_ The cycle under consideration in this paper is a 1000 second 

urn followed by a 100 second reignition phase. The physical size of 
a typical toroidal plasma reaction chamber for a tokamak reactor has 
been described earlier. The thermal energy storage requirements 
described in this reference will serve as a basis for much of the 
ensuing discussion. 


25028 Evaluation of steam and boiling-water-cooled — blan- 
ket concepts. Chi, J.W.H.; Chapin, D.L.; Prevenslik, T.; y, JL. 
(Westinghouse Fusion Power ystems, Pittsburgh, PA). Tran Am. 
Nucl. Soc.; 30: 52-53(1978). (CONF-781 1109). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25029 Flow-related heating/cooling problems in the TFITR 
vacuum vessel, Materna, P.; Moritz, E. Services, Inc., New 


(Ebasco 
York, NY). Trans. Am. Nucl. Soc.; 30: 66-68(1978). (CONF. 


7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25030 Thermal-hydraulic study of fusion-S: blankets, Horn, 
F.L.; Lazareth, O.W.; Fillo, J.A.; Powell, J.R. (Brookhaven Nation- 
« te ton, NY). Trans. Am. Nucl. Soc.; 30: 68-70(1978). (CONF- 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 24750, 25095 


25031 (CONF-781218—2) Gyrotron output transmission circuit. 
White, T.L.; Dandl, R.A.; Taylor, N.J.; Evans, S.J. (Oak Ridge 
National Lab., ™ (USA); Varian Associates, Palo Alto, CA 
| 1978. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 


From 1978 annual meeting of Association for Computing 
Machinery; Washington, DC, USA (4 Dec 1978). 

The chief virtue of gyrotrons, their capability of producing 
high average power —, at millimeter wavelengths, places 
special demands on separating high power microwaves in oversized 
waveguides from high power electron beams. It is possible to 
transmit the microwave a across a region bounded by a large 
diameter cylindrical collector through the use of two spherical 
mirrors. The optimization at low power levels of such an arrange- 
ment at 28 GHz is discussed along with the presentation of measure- 
ments of transmission and mode purity at the output. In a specific 
case, for the TE%; mode using 12-in.-diam spherical mirrors with a 
2.5-in.-diam output waveguide, the optimum entrance diameter is 2.5 
in. for a 116-in. focal separation. This yields a maximum TE; mode 
transmission of 94%. Adding a 12-in.-diam. cylinder between the 
mirrors to simulate the collector surface produces a transmission 
ripple of only +-0.2 dB provided that a 0.5-in. gap is present at one 
mirror to load spurious modes. 


25032 (EPRI-ER—919) Exploratory studies of high-efficiency 
advanced-fuel fusion reactors. (Brookhaven National Lab., Upton, 
NY (USA); Illinois Univ., Urbana (USA). Fusion Studies 

California Univ., Livermore (USA). Lawrence Livermore Lab.). 
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Dec 1978. Contract EY-76-C-02-0016; W-7405-ENG-48. 233p. Dep. 
NTIS, PC A11/MF AOl1. 

ite abstracts were prepared for each of the 4 included 
sections. (MOW) 


25033 (EPRI-ER—919, A RAs 3- agen B wey tore summary: ad- 
vanced-fuel fusion systems, the ite approach. Fillo, J.A.; 
oy 3 — Usher, J.L. Brookhaven Neti National Lab., Upton, NY). 

In Exploratory studies of high-efficiency advanced-fuel fusion 
reactors. 

An evaluation was made of the potential advantages and 
feasibility of fusion power plants designed to onaiey near-term non- 
D—T fuels such as deuterium and D-*He. The following topics are 
discussed here: (1) cost studies and ae analysis, ( 2) D-*He 
Bumpy Torus satellite, (3) exploratory studies of a BS He field- 

reversed mirror satellite, (4) preliminary advanced fuel pellet studies, 
and (5) *He neutral beam injector. (MOW) 


(EPRI-ER—919, » PP 2.3-2.23) Advanced fuel bumpy tori. 
Choi, C.K.; Gerdin, o = iley, G.H.; Gilligan, J.G. (Univ. of 
Illinois, Urbana). Dec 1 

In Exploratory studies of high-efficiency advanced-fuel fusion 
reactors. 

A study of advanced fuel bumpy tori was performed includ- 
ing a determination of steady state operating parameters, the start-up 
of such a device, and the possible improvements in its performance 
based on the use of aspect ratio enhancement coils. The techniques 
and results of each of these studies are reported. (MOW) 


25035 (EPRI-ER—919, pp 4.3-4.81) eri helium-3 neutral 
beam injector: design considerations. Blum, A.S. (Lawrence Liver- 
more Lab., CA); Barr, W.S.; Batzer, T.H.; Dexter, W.L.; Moir, 
R.W.; ; Wilcox, T.P.; Fink, WJ; Hoffman, M.A. Dec 1978. 

In Exploratory studies of high-efficiency advanced-fuel fusion 
reactors. 

This section presents a detailed analysis of the accel-decel 
grid system as well as the methods used to estimate direct converter 
performance, cost, and neutron effects. The power supply desi 
and vacuum system design procedure are also described. (MO Ow) 


25036 (LBL—8415) Ion source group summary. Clark, D.J.; 
Seliger, R.L. (California Univ., Berkeley (USA). Lawrence Berkeley 
; Hughes Research Labs., Malibu, CA (USA)). Nov 1978. 
Contract W-7405-ENG-48. 7p. (CONF-780979—11). Dep. NTIS, 
PC A02/MF AOl1. 
1978). From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
The present status of various eet por at sever- 
al laboratories is reviewed. The characteristics of each type of ion 
source are given. (MOW) 


25037 (UCID—18017) Progress report on the neutral beam radi- 
ation hardening x se J.D.; Condit, R.H.; Hoenig, C.L.; 
Wilcox, T.P.; Erickson, J (California Univ., Livermore (USA). 
Lawrence Livermore Lab). 1 Oct 1978. Contract W-7405-ENG-48. 
86p. Dep. NTIS, PC A05/MF AO1. 

A neutral beam injector as presently conceived directly views 
the plasma it is sustaining. In turn the injector is exposed to the 
primary fusion neutrons plus secondary neutrons and gammas 
streaming back up the neutral beam duct. The intent of this work is 
to examine representative beam lines to see how performance and 
lifetimes could be affected by this radiation environment and to 
determine how unacceptable effects could be alleviated. Potential 
radiation induced problems addressed in this report have been limit- 
ed to: (1) overheating of cryopanels and insulators, (2) gamma flux 
induced electrical conductivity increase of insulators, and (3) neu- 
tron and gamma fluence induced damage to insulator materials. 


25038 (UCRL—S50025-78-2) Electronics Engineering Depart- 
ment quarterly report No. 2, 1978. (California Univ., Livermore 
SA). Lawrence Livermore Lab.). 13 1978. Contract W-7405- 
ING-48. 3lp. Dep. NTIS, PC A03/MF AOl. 
te abstracts were prepared for each of the 4 included 
sections. (MOW) 


— weg 4 78-2) Electronics Engineering Depart- 
quarterly report No. 2, 1978, (California Univ., Livermore 
Usa} Lawrence Livermore Lab.). 13 yA 1978. Contract W-7405- 
ING-48. 3lp. Dep. NTIS, PC A03/MF A 
Separate abstracts were prepared for each of the four includ- 
ed sections. (MOW) 


25040 (UCRL—-50025-78-2, pp 1-6) ry ——- test stand de- 
veloped for magnetic fusion energy studies. 13 Sep 19 
In Electronics Engineering Department Acton report No. 


The test stand’s immediate use will be for testing the full-scale 
sources (120 kV, 65 A) for Princeton's Tokamak Fusion Test Reac- 
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tor. It will then be used to test parts of the sustaining source system 
(80 kV, 85 A) for LLL’s Magnetic Fusion Test Facility (MFTF). 
The test stand features a 5-MVA power supply feeding a vacuum 
tetrode used as a switch and regulator. The 500-kW arc supply and 
the 100-kW filament supply for the neutral beam source are battery 
powered, which eliminates one or two costly isolation transformers. 


25041 Startup of the field-reversed mirror by neutral-beam injec- 
tion. Stark, R.A.; Galambos, J.; Miley, G.H. (Univ. of Illinois, 
Urbana). Trans. Am. Nucl. Soc.; 30: 33-34(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25042 Analysis of laser fusion breeder—fission converter system 
economics. Berwald, D.H. (Exxon Research and Engineering Co., 
Linden, NJ); Maniscalco, J.A.; Goldman, L.M. Trans. Am. Nucl. 
Soc.; 30: 53-55(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25043 Constant-power hybrid reactor blankets and lithium con- 
trol. Greenspan, E.; Schneider, A.; Gilai, D.; Misulovin, A. (Nuclear 
Research Center-Negev, Beersheba, Israel). Trans. Am. Nucl. Soc.; 
30: 55-56(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25044 Blanket performance of a fusion hybrid based on HTR 
fuel. Brogli, R.; Lefler, W.; Lund, K.; Schultz, K. (General Atomic 
Co., San Diego, CA). Trans. Am. Nucl. Soc.; 30: 57-58(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25045 Three-dimensional lattice calculations for a laser-fusion 
fissile-enrichment fuel factory. Ragheb, M.M.H.; Youssef, M.2Z.; 
Abdel-Khalik, S.I.; Maynard, C.W. (Univ. of Wisconsin, Madison). 
Trans. Am. Nucl. Soc.; 30: 59-61(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 21874, 25069 


(PPPL—1494) Environmental control of tritium use at the 
Tokamak Fusion Test Reactor (TFTR). Howe, H.J. Jr.; Lind, K.E. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.; Ebasco Services, 
Inc., New York (USA)). Dec 1978. Contract EY-76-C-02-3073. 27p. 
aarti th Mo Dep. NTIS, PC A03/MF AO. 

From Environmental control symposium; Washington, DC, 

USA a Nov 1978). 

rimary objective of the Tokamak Fusion Test Reactor 
Project R) is to demonstrate the production of fusion energy 
ne the deuterium—tritium fusion reaction in a magnetically con- 
fin — system. This paper will discuss the various tritium 
control methods employed to minimize the release of tritium to the 
environment. The methods to be described include the containment 
and ALAP philosophy, engineered safety features, redundant tritium 
cleanup systems, redundant instrumentation and control systems, 
interlocks, monitoring systems, management controls, and waste 
handling systems. Estimates will be included concerning the impact 
of — and accidental tritium releases with these control systems 
in place 


25047 Tritium pathways and handling problems in a laser fusion 
reactor, Larsen, E.M.; Abdel-Khalik, S.1.; Ortman, M.S. (Univ. of 
Wisconsin, Madison). Nucl. Technol.; 41: No. 1, 12-26(Nov 1978). 

The 1000-MW(electric) laser fusion reactor design of the 
University of Wisconsin, SOLASE, is fueled by insertin cryogenic 


deuterium—tritium pellets containing a micreli ram of fuel into a 
spherical cavity having a 6-m radius at a rate of 20 Hz. The cavity is 
surrounded by a honeycomb graphite structure divided into 16 
longitudinal segments through which lithium oxide particles (100 to 
200 ym in diameter and with a pore length of 1 um) flow by gravity. 
The total oxide inventory is 1 Mkg. The lithium oxide, which 
contains 0.1 wt % water, serves as both a tritium breeder and a heat 
transport medium. The oxide enters the blanket at 673K and exits at 
873K except for a 2% side stream exiting at 1123K, from which the 
tritium is recovered. At this temperature, a residence time of 300 s at 
a flow rate of 163 kg/s is required to condense the daily tritium 
supply as HTO on a cold surface. The 873K lithium oxide is 
transported to a steam generator fabricated from Croloy tubes. In 
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addition to the fuel, the container, either borosilicate glass or poly- 
vinylalcohol (PVA), and a polymer ablator, the pellets contain a 
high-Z material, here xenon. Also, ~30 kg of neon are frozen on 
the outside surface to ensure cryogenic conditions during flight. 
Some pellet constituents will react with the wall, resulting in ero- 
sion. Unburned hydrogen species will react wi with rookie to form 
acetylene at a rate estimated to be 63 pm/s (2 for glass and 
PVA shells at pumping speeds of 6.4 and 8.4 Pa mie (4.8 x 10‘ and 
6.3 x 10* Torr 1/s) at 300 K, respectively. The oxygen debris will 
erode the graphite by carbon monoxide formation at maximum rates 
of 6.3 and 25.4 pm/s, respectively, for glass and PVA shells. 


25048 Limitations on tritium transport through fusion reactors. 
Zarchy, A.S.; Axtmann, R.C. (Princeton Univ., NJ). Nucl. Technol.; 
39: No. * 258- -265(Aug 1978). 

> poe of gases and molten salts to impede tritium 
permeation have been examined, and the results indicate that helium 
as a coolant or flibe (LiBeFs) as a blanket material would reduce 
tritium permeation in extant designs to negligible rates. For example, 
the tritium release rates from the Princeton Reference Design would 
be two to three orders of magnitude less than that calculated under 
the assumption (used in the design report) that fluids would not 
affect the permeation rate. The tritium permeation characteristics of 
novel reactor designs may be evaluated by a straightforward proce- 
dure. First, the tritium mass transport rates in the fluids are comput- 
ed from the Chilton-Colburn j-factor analogies, the Gilliland correla- 
tions, or a simple transformation of heat transfer data. The asymptot- 
ic fluid-limited and metal-limited permeation rates are then equated 
to identify the tritium — regime in which a transition occurs in 
the rate-limiting mec 


25049 Computer modeling and bench-scale of air detritia- 
tion operations. Clemmer, R.G. (Argonne National Lab., IL); 
R.H.; Rogers, A.G. Trans. Am. Nucl. Soc.; 30: 41-42(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 24251, 24252, 24255, 24260, 
24261, 24283, 24284, 24285, 24343, 24348, 24353, 24355, 24356, 
24357, 24358, 24359 


25050 (BNL—25172) Low Beta “> —— J.; Adams, R.; 
Cole, F. (Brookhaven National Lab., Upton, NY (USA)). ists. 
Contract EY-76-C-02-0016. 7p. (CONF-7 79—2). Dep. 

A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

Since the three reference designs were an initial attempt at 
designing an overall system, many of the details of the low 
sections were at best inferred. In order to evaluate these low Beta 
sections it was first n to expand on the information submit- 
ted. Keeping in mind that there are numerous options available to 
the designers the committee tended to highlight weak points rather 
than strengths. 


25051 (LA—7214-MS) Derivation of the physical 
solved in the inertial confinement stabili 
Scannapieco, A.J.; Cranfill, C.W. (Los ienti “ 
(USA)). Nov 1978. Contract W-7405-ENG-36. 23p. Dep. NTIS, PC 
A02/MF AOl. 

There now exists an inertial confinement stability code called 
DOC, which runs as a postprocessor. DOC (a code that has evolved 
=. a ati 0 code, PANSY) is a Sof Lopes mee wpe de 
stability code that integrates, in time, a set o' 
tion equations. Effects due to real equations of state, asymmetric 
energy deposition, thermal conduction, shock propagation, and a 
time-dependent zeroth-order state are handled in the code. We 
present here a detailed derivation of the physical cquntiies that are 
solved in the code. 


25052 (LA—7328-PR) Laser Fusion Program at LASL. 

report, July 1—December 31, 1977. Skoberne, F. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract 1.7405- 
ENG-36. 187p. Dep. NTIS, A09/MF AOl. 

Progress in the development of high-energy short-pulse CO 
laser systems for fusion research is reported. Among the achieve- 
ments discussed are an increase in on-target energy of the Two- 
Beam System to 375 J per beam; operation of one Eight-Beam 
System module at the design point of 1.2 kJ at a power of > 2 TW; 
and the on-schedule development of our 100- to 200-TW Raed 
Antares. Target designs based on the LASNEX code inco 
new theoretical insights are described, culminating in a dou 
exploding-pusher target that attains a high degree of ae 
through hot-electron transport in an exploding outer shell. Studies of 
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laser light absorption are outlined, which confirmed that the values 
for CO» are nearly identical to those obtained with Nd:glass lasers. 
Unique diagnostics are described, which allow one to measure 
properties of x-ray emission not previously accessible, and which 
provide absorption data of sufficient accuracy for direct comparison 
with theory. Finally, various feasibility and systems studies are 
summarized, such as the successful modeling of short-pulse amplifi- 
cation in large three-pass CO: laser amplifiers, as verified experimen- 
tally. 


25053 (LA—7532-MS) Effect of deviations from the Maxwell 
distribution on neutron production in laser targets. Henderson, D.B.; 
Petschek, A.G. (Los Alamos Scientific Lab., NM (USA)). Nov 1978. 
Contract W-7405-ENG-36. 17p. Dep. NTIS, PC A02/MF AOI. 

Because of the brief duration of laser implosions and the small 
size of the pellets, one may be concerned that the ions never reach a 
Maxwell distribution or that the tail is lost by diffusion. This might 
have a large effect on <sigma v>, which depends heavily on the 
tail. We have calculated the ion distribution and the DT <sigma 
v>. Results are presented for the ratio of — v> for a 
monoenergetic isotropic distribution to that for a Maxwell distribu- 
tion, for the rate of approach of <sigma v> to the equilibrium 
value, and for the decay of <sigma v> due to fast ion losses. The 
main effect in the last case is due to energy losses, not to non- 
Maxwellian distribution. The effect is substantially different than 
previously reported. 


25054 (LA-UR—78-2971) New 10.6-m saturable absorber: KCI 
doped with KReO,. Ahrenkiel, R.K.; Dunlavy, D.; Figueira, J.F.; 
Phipps, C.R.; Thomas, S.; Sievers, A.J. (Los Alamos Scientific Lab., 
NM (USA). 1978. Contract W-7405-ENG-36. 8p. (CONF-781221— 
3). Dep. NTIS, PC A02/MF AO1. 

From 1978 international laser conference; Orlando, FL, USA 
(11 Dec 1978). 

A new class of saturable absorbers has been demonstrated 
using alkali halides doped with metal-oxide anions. The ReQ, . 
henate) molecule-ion has an internal vibrational mode that at 
the 10.6 um, P(28) and 10.6 wm, P(26) laser lines at 300 K and 105 K, 
respectively. The absorption saturates like an ideal two-level system 
at both temperatures due to a large anharmonic interaction with the 
host crystal. Saturation parameters of 1.45 MW/cm? and 0.21 MW/ 
cm? are determined at 300 K and 105 K and the pea relax- 
ation time is about 120 ps at both temperatures. The material has 


been used for pulse compression and passive mode-locking applica- 
tions. 


25055 (LA-UR—79-76) Materials problems with inertial con- 
finement fusion targets. Farnum, E.H.; Fries, R.J.; Barefield, J.E. II. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 10p. (CONF-790125—7). Dep. NTIS, PC A02/MF AO1. 

From |. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Gold and tungsten were investigated for use as inner, high-Z 
shells, and as yet unsolved problems were encountered with oth 
materials. Pure electroplated gold lacks sufficient tensile strength to 
be useful by itself and in addition became porous foam when heated 
to 923°K in hydrogen. Tungsten, which can be deposited by chemi- 
cal reduction of WFe., does not show substantial morphological 
changes on exposure to hot hydrogen, but exhibits extremely low 
permeability to hydrogen in coatings thicker than 25 ym. This low 
permeability limits the maximum achievable fuel content to an 
amount that can be contained by a shell with wall thickness S 25 
pm. 


25056 (LBL—8353) Summary of the working group on high 
current transport and final focus lenses. Garren, A.A. (California 
Univ., Berkeley (USA)). Sep 1978. Contract W-7405-ENG-48. 8p. 
Dep. NTIS, PC A02/MF AOl1. 

The group reviewed recent work, and then addressed itself to 
relating the current understanding of relevant beam transport effects 
to the four reference concepts. In addition there was discussion on 
plans for future experimental and theoretical work. Discussions 
covered the following topics: (1) Transverse instabilities on intense 
beams through periodic focusing systems, (2) evaluation and correc- 
tion of chromatic aberrations in the final beam transport lines, (3) 
evaluation and correction of geometric aberrations due to quadru- 
pole fringe fields, and (4) ion focusing by electrons. 


25057 (SAND—77-0913) Application of inertial confinement 
fusion to weapon technology. Toepfer, A.J.; Posey, L.D. (Sandia 
Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY-76-C-04- 
0789. 48p. Dep. NTIS, PC A03/MF AOl1. 

This report reviews aspects of the military applications of the 
inertial confinement fusion (ICF) program at Sandia Laboratories. 
These applications exist in the areas of: (1) weapon physics research, 
and (2) weapon effects simulation. In the area of weapon physics 
research, ICF source technology can be used to study: (1) equations- 
of-state at high energy densities, (2) implosion dynamics, and (3) 
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laboratory simulation of exoatmospheric burst phenomena. In the 
area of weapon effects simulation, ICF technology and facilities 
have direct near, intermediate, and far term applications. In the near 
term, short pulse x-ray simulation capabilities exist for electronic 
component effects testing. In the intermediate term, capabilities can 
be developed for high energy neutron exposures and bremsstrahlung 
x-ray exposures of components. In the far term, system level ex 
sures of full reentry vehicles will be possible if sufficiently high 
pellet gains are achieved. 


25058 (SAND—78-2026) Relativistic electron beam energy depo- 
sition in thin gold and aluminum targets. Burns, E.J.T.; Goldstein, 
S.A.; Halbleib, J.A.; Mix, L.P.; Olsen, J.N.; Poukey, J.W.; Quintenz, 
J.P.; Widner, M.M. (Sandia Labs., Albuquerque, NM (USA)). Jan 
1979. Contract EY-76-C-04-0789. 55p. Dep. NTIS, PC A04/MF 
AOl. 

Relativistic electron beam (REB) energy deposition in thin 
gold and aluminum targets has been investigated experimentally 
using radiation temperature measurements in the soft x-ray, vacuum 
ultraviolet (XUV) and optical spectral regions on two different 
particle accelerators. Energy deposition measurements were com- 
pared with numerical calculations utilizing particle-in-cell (PIC) 
diode codes, condensed history Monte-Carlo codes, and coupled 
radiation-hydrodynamic codes. The specific power deposited (i.e., 
power deposited/unit mass) was observed to be greater than that due 
to an average electron making a single pass through a thin target (6.4 
pm thick gold foil on the Hydra accelerator and 38 and 6 wm thick 
aluminum foils on the Proto I accelerator). Self-magnetic field 
effects were primarily responsible for deposition enhancement in 6.4 
pm gold foils on the Hydra accelerator (v/y = 2.5). Reduction of 
electron scattering with aluminum foils on Proto I where v/y = 1 
a to deposition enhancement due to both self electric and magnetic 

elds. 


25059 (SLAC-PUB—2201) Charge separating spectrometer for 
annular ion beams. Herrmannsfeldt, W.B. (Stanford Linear Accelera- 
tor Center, CA (USA)). Oct 1978. Contract EY-76-C-03-0515. Sp. 
(CONF-780979—6). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

The proposed system consists of a gas-filled cell through 
which the singly-charged ions pass to strip off some additional 
electrons. This beam, consisting of several charge states, is then 
passed through a spectrometer which selects only that charge state 
chosen for further acceleration. The spectrometer is designed to use 
an annular-gap magnet which matches the geometry of the beam. 
Preliminary calculations for the acceptance and resolution of the 
spectrometer are shown. 


25060 (UCRL—81309) Remote systems requirements of the 
High Yield Lithium Injection Fusion Energy (HYLIFE) converter 
concept. Walker, P.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 28p. 
(CONF-781105—61). Dep. NTIS, PC A03/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Remote systems will be required in the High Yield Lithium 
Injection Fusion Energy Converter power plant proposed by Law- 
rence Livermore Laboratory. During inspection operations, viewing 
of the chamber interior and certain pumps, valve fittings and welds 
must be done remotely. Ideas for remote maintenance of laser beam 
blast baffles, optics, and target material traps are described. Radioi- 
sotope sources and their distributions, and exposure rates at various 
points in the reactor vicinity are presented. 


25061 (UCRL—81706) Shiva and Argus target diagnostics 
vacuum systems. Glaros, S.S.; Mayo S.E.; Campbell, D.; Holeman, 
D. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1978. Contract W-7405-ENG-48. 30p. (CONF-781130—1). Dep. 

IS, PC A03/MF AO1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The normal operation of LLL’s Argus and Shiva laser irradia- 
tion facilities demand a main vacuum system for the target chamber 
and a separate local vacuum system for each of the larger appendage 
dianostics. This paper will describe the Argus and Shiva main 
vacuum systems, their respective auxiliary vacuum systems and the 
individual diagnostics with their respective special vacuum require- 
ments and subsequent vacuum systems. Our latest approach to 
automatic computer-controlled vacuum systems will be presented. 


(UCRL—81866) Electric power from inertial confinement 
fusion: the HYLIFE concept. Monsler, M.; Blink, J.; Hovingh, J.; 
Meier, W.; Walker, P. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 2Ip. 
(CONF-780979—8). Dep. NTIS, PC A02/MF AO1. 
1978) From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
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A _ yield lithium injection fusion energy chamber is 
described which can conceptually be operated with pulsed yields of 
several thousand megajoules a few times a second, using less than 
one percent of the gross thermal power to circulate the lithium. The 
concept is suitable for either lasers or heavy ion beams propagating 
in background gases. Because a one meter thick blanket of lithium 
protects the structure, no first wall replacement is envisioned for the 
life of the power plant. The induced radioactivity is reduced by an 
order of magnitude over solid blanket concepts. The design calls for 
the use of common ferritic steels and a power density approaching 
that of a LWR, promising shortened development times over other 
fusion concepts and reactor vessel costs comparable to a LMFBR. 


25063 (UCRL—82029) Beam propagation through a gaseous re- 
actor: classical transport. Yu, S.S.; Buchanan, H.L.; Lee, E.P.; Cham- 
bers, F.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Jan 1979. Contract W-7405-ENG-48. 15p. (CONF- 
780979—14). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

The present calculations are applicable to any beam geometry 
with cylindrical symmetry, including the converging beam geometry 
(large entrance port with radius > or approx. = 10 cm), as well as 
the pencil-shaped beam (small porthole with radius ~ mm). The 
small porthole is clearly advantageous from the reactor vessel design 
point of view. While the physics of the latter mode of propagation 
may be more complex, analyses up to this point have not revealed 
any detrimental instability effects that will inhibit propagation. In 
fact, the large perpendicular velocity v/sub perpendicular/ that the 
pinched mode can accommodate provides a mechanism for the 
quenching of filamentary instability. Furthermore, this mode of 
propagation can withstand more ion scattering and is not subject to 
the upper bound on pressure (p < 10 torr) which is imposed on the 
converging beam mode. 


25064 Sputtering erosion in inertial confinement fusion reactors. 
Bohachevsky, I.0.; Hafer, J.F. (Los Alamos Scientific Lab., NM). 
Nucl. Technol.; 41: No. 3, 299-311(Dec 1978). 

Functions that describe the empirically and theoretically de- 
termined behavior of sputtering coefficients are devised and used to 
calculate erosion rates and total erosion of surfaces bombarded by 
ion beams of specific intensity. Presented are analytic expressions 
that describe the effects of ion energy and angle of incidence, 
computational procedures, and analytically and numerically obtained 
results. Analytic results express the total amount of material eroded 
per microexplosion in terms of fuel pellet mass, energy yield, and a 
representative atomic number. Numerically calculated erosions of 
niobium, carbon, and iron surfaces bombarded by alpha, triton, 
deuteron, and heavy metal ions indicate that for fuel pellets with 
heavy metal shells, sputtering erosion should be carefully considered 
and properly designed for. 


25065 Remote systems requirements of the high-yield lithium 
injection fusion energy (HYLIFE) converter concept. Walker, P.E. 
(Univ. of California, Livermore). Trans. Am. Nucl. Soc.; 30: 801- 
802(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25066 New plasma model for the ICF magnetic wall reactor 
cavity concept. Bohachevsky, I.0.; Dickman, D.O.; Goldstein, J.C. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 20- 
21(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25067 Electric power from laser fusion: the HYLIFE concept. 
Monsler, M. (Univ. of California, Livermore); Blink, J.; Hovingh, J.; 
Meier, W.; Walker, P.; Maniscalco, J. Trans. Am. Nucl. Soc.; 30: 
21(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25068 Response of the laser fusion HYLIFE reactor chamber to 
the fusion microexplosion. Hovingh, J.; Blink, J.; Glenn, L. (Univ. of 
California, Livermore). Trans. Am. Nucl. Soc.; 30: 22-23(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25069 Control of tritium breeding in the fluid-wall ICF reactor 
concept. Meier, W.R. (Univ. of California, Livermore). Trans. Am. 
Nucl. Soc.; 30: 23-24(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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25070 Laser-fusion pellet injection accuracies, accelerations, and 
deflections. Devaney, J.J.; Booth, L.A. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 30: 24(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25071 Effect of inert gases on the thermal response of a fusion 
reactor first wall to x-ray radiation. Hunter, T.O. (Sandia Labs., 
Albuquerque, NM); Kulcinski, G.L. Trans. Am. Nucl. Soc.; 30: 28- 
29(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25072 Hydrodynamic response of xenon gas after absorbing 
target debris. Moses, G.A.; Smatlak, D.L. (Univ. of Wisconsin, 
Madison). Trans. Am. Nucl. Soc.; 30: 29(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25073 Systems for protective lithium falls in commercial laser 
fusion plants. Hoffman, N.J.; McDowell, M.W. (Energy Tech. Engi- 
neering Center, Canoga Park, CA). Trans. Am. Nucl. Soc.; 30: 46- 
47(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25074 SOLASE-H laser fusion hybrid. Conn, R.W; Abdel- 
Khalik, S.I.; Moses, G.A.; Youssef, M. (Univ. of Wisconsin, Madi- 
son). Trans. Am. Nucl. Soc.; 30: 58-59(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25075 Theoretical study of inertial confinement: model develop- 
ment and analyses of laser induced fusion by implosion of D—T 
pellets. Davis, E.C. Lubbock, TX; Texas Tech Univ. (1977). 174p. 
University Microfilms Order No. 78-10,833. 

Thesis (Ph. D.). 

An accurate account of the spherical effects was included in 
all calculations; as two distinct plasma plume shells were included to 
obtain improved accuracy in the analysis; as an exact solution to the 
spherically symmetric laser intensity equation was derived; and as a 
more realistic physical model was employed for the absorption of 
the laser beam as it traverses the plasma plume region. Moreover, 
the complete space—time history of the pulsed laser-driven thermo- 
nuclear reaction wave and fusion energy yields was explicitly calcu- 
lated. This is in direct contrast to the average or total values 
reported in earlier work. The space—time histories provide a valua- 
ble insight into the reaction wave's progression through the pellet. 


25076 Plasma—laser interactions with solid polystyrene micros- 
pheres. Smith, D.L. Lubbock, TX; Texas Tech Univ. (1977). 107p. 
University Microfilms Order No. 78-10,853. 

Thesis (Ph. D.). 

The basic mechanisms involved in a solid-plasma interaction 
have been studied. In order to measure the ablation rates of solid 
polystyrene spheres of 50 to 150 ym radii, the pellets were suspend- 
ed on glass fibers and exposed to a dense (n/sub e/ = 5 x 107m“), 
hot (T/sub e/ < T/sub i/ = 120 eV) theta pinch plasma. The pellet 
sizes were measured before and after each 2 ps pellet—plasma 
interaction, and the results were plotted against several plasma 
parameters. Qualitative agreement with recent theoretical scaling 
laws was obtained. The pellet surfaces acquired a fine polish when 
exposed to a plasma as indicated by electron microscopy. Compari- 
son of the ionization intensities in the ablating neutral material 
through the first four carbon lines indicated pellet cloud tempera- 
tures in the range of 5 eV. Both spectroscopy and streak camera 
photography showed that focusing a Q-switched ruby laser on the 
peiiet during the plasma interaction produced a marked increase in 
the ionization intensities that was sustained long after the laser pulse. 
The pellet—plasma interaction alone was determined to be an ineffi- 
cient means of generating x-rays. The combination pellet—plasma— 
laser interaction promises to be a feasible radiation source for dura- 
tions much longer than those produced with only the laser—solid 
system. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 23891, 23931, 23942, 23973, 
23975, 23976, 24020, 24022, 24896, 24985, 25055, 25060, 25064, 25065 


25077 (ANL/FPP/TM—115) Extrapolated neutron activation 
cross sections for dosimetry to 44 MeV. Greenwood, L.R. (Argonne 
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National Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 
40p. Dep. NTIS, PC A03/MF AOl. 

Thirty-one neutron activation cross sections have been ex- 
trapolated to 44 MeV for dosimetry applications at high-energy, 
accelerator-based neutron sources. All cross sections have under- 
ey integral testing in Be(d,n) fields at E/sub d/ = 14, 16, and 40 

eV. The integral activities for most of the reactions agree within 
10% with calculations based on time-of-flight measurements of the 
flux spectra. Tests show that at least 25 of the cross sections can be 
used with the SAND II code to unfold neutron spectra with differ- 
ential errors of 10 to 30% in the neutron energy range from 2 to 30 
MeV. 


25078 (BNWL—2078) Potential for graphite use adjacent to the 
plasma in nuclear fusion reactors. Gray, W.J.; Morgan, W.C.; 
Tingey, G.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1976. Contract EY-76-C-06-1830. 40p. Dep. NTIS, PC 
A03/MF AOl. 

The need to reduce high Z impurities in the plasma of fusion 
reactors has led to various ideas, including a low-Z liner, for 
isolating the first structural wall from the plasma. Graphite and other 
carbon containing materials (most notably SiC) are strong candidate 
materials for such liners. However, to assess the potential of these 
materials will require more information on the following properties: 
(1) Radiation effects under fusion reactor environment, (2) Sputter- 
ing, (3) Degassing. This document describes the current state of 
knowledge on carbons and graphites in each of these areas. 


25079 (CONF-781113—10) Method for simulating fusion reactor 
radiation damage using triple ion beams. Lewis, M.B. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 3p. 
Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

An ion beam technique has been developed to simulate the 
microstructural damage expected in materials in future fusion reac- 
tors. The simulation technique utilizes two beam lines simultaneous- 
ly, one with Ni ions to create a high atomic displacement density, 
and the other with a mixture of molecular deuterium *D.* and 
atomic *He*. The profiles of the implanted deuterium and helium 
have been measured by the method of nuclear microanalysis. 


25080 (CONF-781202—36) Bending free toroidal shells for toka- 
mak fusion reactors with nonideal magnetic field distributions. Gray, 
W.H. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 


This paper describes an extension of mathematical solutions to 
bending free shapes of toroidal pressure vessels. Previous work on 
this subject derived a pure tension shape of a toroidal membrane 
which was subjected to a uniform internal pressure and which was 
subjected to a pressure inversely proportional to the square of the 
toroidal radius. This family of shapes is derived by solving the 
equilibrium, constitutive, and kinematic relationships for a uniform 
toroidal shell using the linear membrane theory. This paper extends 
the previous work to the problem of finding bending free toroidal 
shell shapes for “nonideal’’ magnetic field distributions, i.e., for 
magnetic fields which do not vary inversely with toroidal radius. 
Since these bending free shells provide alternative methods of design 
ro tokamak fusion reactors, serious consideration should be given to 
them. 


25081 (GA-A—15134) H* and D* sputtering of thin tantalum 
films in the energy range of 0.6 to 15 keV. Meyer, C.H., Jr.; Smith, 
J.N., Jr. (General Atomic Co., San Diego, CA (USA)). Sep 1978. 
Contract EY-76-C-03-0167-038. 15p. (CONF-781130—11). Dep. 
NTIS, PC A02/MF AOI. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The sputtering yield for H* and D* incident on Ta is meas- 
ured using simultaneous and coincident Auger analysis and sputter 
etching of thin Ta films on Cu substrates. The maximum yield is 
found to be 4.5 x 10~* atoms/ion for H* and 1 x 10-2 atoms/ion for 
D* at an energy of ~ 4 keV. Throughout the energy range studied, 
the data agree well with a semi-empirical model developed earlier 
for — in determining sputter yields for fusion reactor first wall 
materials. 


25082 (LA-UR—79-17) Composite materials for Tokamak wall 
armor, limiters, and beam dump applications. Riley, R.E.; Wallace, 
T.C.; Dickinson, J.M. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 6p. (CONF-790125—2). Dep. 
NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

This paper describes materials which are composites of 
carbon fibers and low Z number carbides. The composite materials 
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are fabricated by applying chemical vapor deposition (CVD) coats 
of either low Z number elements (i.e., boron, titanium, silicon, or 
nickel) or carbides (BsC, TiC, or SiC) onto graphite fibers, in the 
form of yarn, cloth, or three-dimensional structures, and then hot 
pressing the coated material to full density. The benefits of this 
approach are: (1) Each graphite filament (~ 9 jm diameter) is 
surrounded by a refractory carbide which offers better resistance to 
erosion loss than graphite. If some material is spalled from the 
surface, the underlying graphite fibers are still coated, and thus still 

rotected from hydrogen bombardment; (2) The composites should 
on longer thermal fatigue lives than carbides because of the 
graphite fiber reinforcement running through the composite; (3) 
Enhanced mechanical properties are obtained because of completely 
interconnected networks of carbide and graphite. 


25083 (LBL—8160) Cryopump measurements relating to safety, 
pumping speed, and radiation outgassing. Graham, W.G.; Ruby, L. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1978. Contract W-7405-ENG-48. 4lp. Dep. NTIS, PC A03/MF 
AOl. 

A test cryopump has been constructed to investigate oper- 
ation in close proximity to a neutral beam, to determine static and 
dynamic pumping speeds, and to study outgassing such as might be 
produced by a pulse of nuclear radiation. No difficulty was encoun- 
tered in operating the cryopump close to a deuterium neutral-beam 
source suitable for a fusion-reactor injector. Static and dynamic 
pumping-speed measurements agreed well, but were somewhat 
lower than expectations, probably due to the unusual method chosen 
to supply liquid helium. Safety tests showed that hydrogen could not 
be ignited at any subatmospheric pressure resulting from a leak-up- 
to-air accident. The possible hazard of liquid-oxygen condensation in 
such accidents was not explored. Tests made with — of neutrons 
and gamma rays produced by a TRIGA showed that the cryopump 
could be partially outgassed by radiation pulses of sufficient intensi- 
ty. However, the effect is ascribed to the gamma-ray component of 
the TRIGA pulse which is about 10° times that expected from a 
fusion reactor such as TFTR. 


25084 (PPPL—1510) Utilization of fusion neutrons in the toka- 
mak fusion test reactor for blanket performance testing and other 
nuclear engineering experiments. Caldwell, C.S.; Pettus, W.G.; 
Schmotzer, J.K.; Welfare, F.; Womack, R. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.; Babcock and Wilcox Co., Lynchburg, 
VA (USA). Lynchburg Research Center). Jan 1979. Contract EY- 
76-C-02-3073. 58p. Dep. NTIS, PC A04/MF AO1. 

In addition to developing a set of reacting-plasma/blanket- 
neutronics benchmark data, the TFTR fusion application experi- 
ments would provide operational experience with fast-neutron dosi- 
metry and the remote handling of blanket modules in a tokamak 
reactor environment; neutron streaming and hot-spot information 
invaluable for the optimal design of penetrations in future fusion 
reactors; and the identification of the most damage-resistant insula- 
tors for a variety of fusion-reactor components. 


25085 (TID—28731) Conceptual design studies of control and 
instrumentation systems for ignition experiments. Nicholson, P.J.; 
Dewolf, J.B.; Heinemann, P.C. (Draper (Charles Stark) Lab., Inc., 
Cambridge, MA (USA)). Mar 1978. Contract EY-76-C-02-2572. 
155p. Dep. NTIS, PC A08/MF AO1. 

Studies at the Charles Stark Draper Laboratory in the past 
year were a continuation of prior studies of control and instrumenta- 
tion systems for current and next generation Tokomaks. Specifically, 
the FY 77 effort has focused on the following two main efforts: (1) 
control requirements—(a) defining and evolving control require- 
ments/concepts for a prototype experimental power reactor(s), and 
(b) defining control requirements for diverters and mirror machines, 
specifically the MX; and (2) defining requirements and scoping 
design for a functional control simulator. Later in the year, a small 
additional task was added: (3) providing analysis and design support 
to INESCO for its low cost fusion power system, FPC/DMT. 


25086 (UCRL—52584) Evaluation of a nonevaporable getter 
pump for tritium handling in the Tokamak Fusion Test Reactor. 
Singleton, M.F.; Griffith, C.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 28 Sep 1978. Contract W-7405-ENG-48. 
14p. Dep. NTIS, PC A02/MF AO1. 

Lawrence Livermore Laboratory has tested and evaluated a 
commercially available getter pump for use with tritium in the 
Tokamak Fusion Test Reactor (TFTR). The pump contains 
Zr(84%)—AI in cartridge form with a concentric heating unit. It 
performed well in all tests, except for frequent heater failures. 


25087 Minimizing radioactivity and other features of elemental 
and isotopic tailoring of materials for fusion reactors. Conn, R.W.; 
Okula, K. (Univ. of Wisconsin, Madison, WI). Nucl. Technol.; 41: 
No. 3, 389-400(Dec 1978). 

Three general rules are developed by which long-term in- 
duced radioactivity can be minimized. These rules are then applied 
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to two specific alloy systems—stainless steels and the molybdenum 
alloy, TZM. A particular steel, Tenelon, containing neither nickel 
nor molybdenum, is especially attractive. It is found that the princi- 
ples of both elemental substitution and isotopic tailoring can reduce 
the long-term radioactivity levels by orders of magnitude compared 
to normal Type 316 stainless steel. A comparison of long-term 
activity levels in such systems as the liquid-metal fast breeder reac- 
tor, fusion with standard structural alloys, and fusion with steel 
alloys designed for low activity quantitatively shows the potential 
advantage of fusion in this area. The influence of isotopic tailoring 
on gas production rates is also discussed. The calculations on radio- 
activity indicate that with proper attention to the choice of materials 
and isotopes, long-term radioactivity in fusion devices can be made 
so low as to either eliminate concern over long-term storage or 
allow recycling within a few human generations. 


25088 Radiation shielding of major penetrations in tokamak reac- 
tors. Jung, J.; Abdou, M.A. (Argonne National Lab., IL). Nucl. 
Technol.; 41: No. 1, 71-86(Nov 1978). 

The geometric representation and the multi-dimensional cal- 
culational method for neutronics analysis of tokamak reactors with 
major penetrations have been examined. It has been found that two- 
dimensional models are useful for scoping studies but that three- 
dimensional models are necessary for detailed design studies. The 
material and geometry requirements of local exterior penetration 
shields are examined. The level of radiation streaming is parame- 
trized as a function of the penetration size and shape. A dual-purpose 
duct system in which the evacuation (vacuum pumping) ducts are 
connected to the neutral beam ducts at locations outside the bulk 
shield is an attractive approach. This system reduces the overall 
shield requirements and potentially permits orders of magnitude 
reduction in the radiation level at the vacuum pumps. A comparison 
of the two plasma supplementary heating methods—radio frequency 
(rf) and neutral beams—shows that the rf system offers considerable 
advantage over the neutral beam system in terms of lower shielding 
requirements and easier control of the radiation dose in the reactor 
building. 


25089 Subsonic gas target 14 MeV neutron generator. Chatoor- 
goon, V.; Stangeby, P.C. (Univ. of Toronto, Ontario, Canada). J. 
Energy; 2: No. 3, 129-130(May 1978). 

Intense 14 MeV neutron sources are under development in 
controlled thermonuclear fusion technology research for application 
to studies of materials damage. One of the simplest approaches to the 
production of intense 14 MeV neutron irradiation incorporates an 
intense T* ion beam on a fast-flowing D2 target. A variety of gas 
target configurations have been proposed, including a particularly 
promising variant - the subsonic gas target (SGT). An analysis is 
given of the neutron yield for one example of an SGT to produce 
10** neutrons per second. It is also found that existing solid target 14 
MeV neutron sources will be significantly improved both as to total 
source strength and, more particularly, as to flux by the addition of a 
gas target. 


25090 Materials requirements for fusion reactors. McHargue, 
C.J.; Scott, J.L. (Oak Ridge National Lab., TN). Metall. Trans., A; 9: 
151-159(Feb 1978). 

Once the physics of fusion devices is understood, which is 
expected to be achieved in the early 1980's, one or more experimen- 
tal power reactors (EPR) are planned which will produce net 
electrical power. The structural material for the device will probably 
be a modification of an austenitic stainless steel. Unlike fission 
reactors, whose pressure boundaries are subjected to no or only light 
irradiation, the pressure boundary of a fusion reactor is subjected to 
high atomic displacement-damage and high production rates of 
transmutation products, e.g., helium and hydrogen. Hence, the 
design data base must include irradiated materials. Since in situ 
testing to obtain tensile, fatigue, creep, crack-growth, stress-rupture 
and swelling data is currently impossible for fusion reactor condi- 
tions, a program of service-temperature irradiations in fission reac- 
tors followed by postirradiation testing, simulation of fusion condi- 
tions and low-fluence 14 MeV neutron-irradiation tests is planned. 
For the Demonstration Reactor (DEMO) expected to be built within 
ten years after the EPR, higher heat fluxes may require the use of 
refractory metals, at least for the first 20 cm. A partial data base may 
be provided by high-flux 14 MeV neutron sources being planned. 
Many materials other than those for structural components will be 
required in the EPR and DEMO. These include superconducting 
magnets, insulators, neutron reflectors and shields and breeding 
materials. The rest of the device should utilize conventional materi- 
als except that portion involved in tritium confinement and recov- 
ery. 


25091 Tokamak fusion test reactor in-vessel maintenance remote 
manipulator system. Jimenez, E. (Grumman Aerospace Corp., Beth- 
page, NY). Trans. Am. Nucl. Soc.; 30: 799(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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25092 Impact of fusion reactor design approach on the mainte- 
nance of first-wall/blanket modules. Fuller, G.M.; Zahn, H.S. (Mc- 
Donnell Douglas Astronautics Co., St. Louis, MO). Trans. Am. 
Nucl. Soc.; 30: 799-800(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25093 Design improvements simplify remote maintenance of to- 
kamaks, Spampinato, P.T. (Grumman Aerospace Corp., Bethpage, 
NY); Sardella, C.; Shannon, T.E. Trans. Am. Nucl. Soc.; 30: 800- 
801(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25094 Tandem mirror reactor (TMR) maintainability study. 
Shorts, C.A. (Bechtel National, Inc., San Francisco, CA). Trans. 
Am. Nucl. Soc.; 30: 803-804(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25095 Radiation-induced degassing of cryopumps. Graham, 
W.G.; Ruby, L. (Lawrence Berkeley Lab., CA). Trans. Am. Nucl. 
Soc.; 30: 36-38(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25096 Load-leveling considerations for a pulsed fusion reactor. 
Sze, D.K. (Univ. of Wisconsin, Madison); Schluderberg, D.C. Trans. 
Am. Nucl. Soc.; 30: 68(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25097 Point defect kinetics in pulsed fusion reactors. Ghoniem, 
N.M. (Univ. of California, Los Angeles); Kulcinski, G.L. Trans. Am. 
Nucl. Soc.; 30: 149-150(1978). (CONF-7811109_). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25098 Radiation damage in ceramics for fusion reactor first-wall 
applications. Matheny, R.A. (Renesselaer Polytechnic Inst., Troy, 
NY); Corelli, J.C.; Trantina, G.G. Trans. Am. Nucl. Soc.; 30: 161- 
162(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25099 Production of hydrogen, deuterium, and helium by 15-MeV 
neutrons, Haight, R.C. (Univ. of California, Livermore); Grimes, 
S.M.; Alvar, K.R.; Barschall, H.H. Trans. Am. Nucl. Soc.; 30: 164- 
165(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25100 Shielding calculations for the fusion materials irradiation 
test facility. Carter, L.L.; Morford, R.J. (Hanford Engineering De- 
velopment Lab., Richland, WA). Trans. Am. Nucl. Soc.; 30: 618- 
619(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25101 Radiation exposures during maintenance of the TFTR 
vacuum pump system. Sung, T.Y. (Ebasco Services, Inc., New York, 
NY). Trans. Am. Nucl. Soc.; 30: 620-621(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


25102 (CTO—1344) Vacuum systems for thermonuclear fusion 
installations. Frank, R.; Forth, H.J. Feb 1977. Translated from 
Synposium on technical means for fusion, 1976, paper. (CONF- 
761232—13). 14p. British Library Lending Div., Yorkshire, England. 

From National congress on plasma physics; Paris, France (6 
Dec 1976). 

The vacuum is produced by two systems: a primary puming 
unit comprising primary mechanical pumps with Roots pumps and 
turbomolecular pumps designed to provide a vacuum free from 
hydrocarbons and produce a primary vacuum of approximately 1075 
to 10-* mbar. The second system is a high-vacuum pumping unit in 
most cases operating independently of the first unit. In small experi- 
mental installations cryopumps or titanium sublimation pumps are 
used while in the large facilities cryopumps are used almost exclu- 
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sively and these are discussed in detail. The injection system planned 
for fusion facilities require extremely high pumping speeds in a small 
space such that only cryopumps come into consideration. Various 
pumps which are at present under construction are examined. 


GENERAL AND MISCELLANEOUS 


25103 Transactions of the American Nuclear Society 1978 winter 
meeting. Farmakes, R. (ed.). La Grange Park, IL; American Nuclear 
Society, Inc. (1978). 845p. (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 

Each of the brief summaries included is listed by title in ERA. 
The summaries cover sessions on alternative energy technologies 
and systems; controlled nuclear fusion; education; environmental 
sciences; isotopes and radiation; meterials science and technology; 
mathematics and computation; nuclear criticality safety; nuclear fuel 
cycle; nuclear reactor safety; power; radiation protection and shield- 
ing; reactor operations; reactor physics; and remote systems technol- 
ogy. 


MANAGEMENT 
REFER ALSO TO CITATION(S) 21709 


25104 (NEANDC—113(U)) Eighth bi-meeting report of the ac- 
tivities of the NEA-NDC, Cierjacks, S.W.; Sowerby, M.G. (Nuclear 
Energy Agency, 75 - Paris (France). Nuclear Data Committee). Jun 
1978. 1lp. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

This activity report covers the three-year period from Janu- 
ary 1975 to December 1977. cute this period the 18th and 19th 
meetings of the Committee were held at Harwell (7—11 March 


1975) and at Stockholm (20—24 September 1976). This report con- 
centrates on general aspects of the restructuring of NEA-NDC and 
on milestone achievements reached during the past three years. A 
complete description of activities, accomplishments, and events 
during the bi-meeting period can be found in the es 


& 
Summary Records (NEANDC-103 “A” and NEANDC 108 "A’ 
and the numerous Committee documents published between 1975 
and 1977. The report contains some personal views on the present 
importance and usefulness of the NEA-NDC and on future expecta- 
tions for its work. (RWR) 


25105 (NUREG/CR—0045) Automated personnel data base 

system specifications, Task V. Final report. Bartley, H.J.; Bocast, 

A.K.; Deppner, F.O.; Harrison, O.J.; Kraas, I.W. (General Research 

Cop.. McLean, VA (USA)). Sep 1978. 154p. Dep. NTIS, PC A08/ 
AOl. 

This document is the General Research Corporation report 
on Task V of a study for the Office of Inspection and Enforcement 
of the Nuclear Regulatory Commission (NRC/IE). The full title of 
this study is ‘Development of Qualification Requirements, Training 
Programs, Career Plans, and ae for Effective Manage- 
ment and Training of Inspection and Enforcement Personnel.” Task 
V required the development of an automated personnel data base 
system for NRC/IE. This system is identified as the NRC/IE 
Personnel, Assignment, Qualifications, and Training System 
(PAQTS). This Task V report provides the documentation for 
PAQTS including the Functional Requirements Document (FRD), 
the Data Requirements Document (DRD), the Hardware and Soft- 
ware Capabilities Assessment, and the Detailed Implementation 
Schedule. Specific recommendations to facilitate implementation of 
PAQTS are also included. 


25106 (NUREG/CR—0046(Vol.1)) Qualifications manual for 
Inspection and Enforcement personnel. Volume I. Detailed data sheets. 
Bartley, H.J.; Heyer, F.H.K.; Schwartz, E.G.; Harrison, O.J.; Krass, 
I.W.; Welsh, D.M. (General Research Corp., McLean, VA (USA)). 
Jun 1978. 62p. Dep. NTIS, PC A04/MF AOl1. 

This document is the General Research Corporation (GRC) 
final report on Task I Job/Position Qualifications Statements for the 
Headquarters and regional position of NRC/IE. It reflects the 
results of upgrading, expanding, and reformating the preliminary 
Task I report. To accomplish this, GRC made a thorough examina- 
tion of all data developed during Task I, Task II (Career Fields), 
Task III (Training Evaluation), and Task IV (Hiring Qualifications), 
to include NRC/IE comments and management decisions received. 
The reformated Job/Position Qualifications Statements resulting 
from this effort (Appendix A) identify three job qualifications cate- 
gories for each position--performance, attributes, and knowledge. 
Two formats are provided: a summarized one for manpower man- 
agement in Volume I and a detailed one for career and training 
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management in Volume II. In addition to recommending approval of 
the job/position qualifications, GRC proposes their use in conjunc- 
tion with the hiring qualifications in the Task IV report to update 
NRC/IE job descriptions. 


25107 (NUREG/CR—0535) Position descriptions for inspection 
and enforcement personnel. Final report. Harrison, O.J.; Kraas, I.W.; 
Leff, S. (General Research Corp., McLean, VA (USA)). Dec 1978. 
593p. Dep. NTIS, PC A25/MF AO1. 

This document is the General Research Corporation (GRC) 
final report on Task VII, which called for the development of 
standardized position descriptions for designated NRC/IE regional 
positions. The research involved preparing preliminary position de- 
scriptions, refining the position descriptions through field interviews 
with position incumbents in Regions I and III, and a series of 
reviews by key Headquarters NRC/IE AND NRC Personnel Office 
staff before and after the field visits. The final positions descriptions 
in Appendix C provide NRC/IE top management with a tool for 
insuring that personne! resources are used to carry out program 
objectives in accordance with management's intent. In addition to 
recommending approval of the position descriptions (Appendix C), 
GRC recommends that they be used as a guide for standardizing, to 
the extent possible, the assignment and classification of inspectors in 
the regions. 


25108 (STI/PUB—485) Agreements registered with the Interna- 
tional Atomic Energy Agency. Seventh edition (up to 31 December 
1975). (International Atomic Energy Agency, Vienna (Austria)). Jun 
1978. 242p. IAEA $19.00. 

This is divided into three parts. Part I consists of a chronolog- 
ical list of all agreements registered with the Agency up to 31 
December 1975, to which Agency registration numbers have been 
allocated to correspond with the dates of their entry into force. Part 
II lists chronologically agreements registered with the Agency be- 
tween | January 1976 and 31 July 1977. Part III consists of a tabular 
presentation of the material contained in Part I, setting out the States 
that have concluded these agreements. The presentation groups the 
agreements under 21 main headings, setting out the relevant Agency 
registration number. Part III accordingly provides a key which will 
enable readers readily to identify all agreements which have been 
concluded with the Agency. An Annex to Part III contains similar 
information, but concerns agreements concluded by the Agency 
with international organizations and other parties. (RWR) 


25109 (JPRS—72274) Translations on Eastern Europe. Scientific 
Affairs No. 608. 21 Nov 1978. Translation of Eastern Europe Scien- 
tific Affairs No. 608. Sip. NTIS. 

The serial report contains articles concerning the develop- 
ment of and progress in the various theoretical and applied scientific 
disciplines and technical fields; and the administration, structure, 
personnel, and research plans of leading East European scientific 
organizations and institutions, particularly the academies of sciences. 


25110 NSC review 1976-1977. Taipei, Taiwan; National Science 
Council (1977). 156p. 

The goals of the National Science Council (NSC) are de- 
scribed by way of introduction. Research was supported by NSC in 
the following areas: natural sciences (chemistry, physics, mathemat- 
ics, earth sciences, atmospheric sciences), engineering and applied 
sciences ae geothermal power generation research proj- 
ect, national electronics research projects, the Tsing Hua electric 
vehicle project, naval architecture research projects, chemical engi- 
neering research projects, earthquake engineering research projects, 
agricultural engineering research projects), biological, agricultural, 
and medical sciences (basic and applied), and humanities and social 
science (improving manpower resources, income distribution, 
modern economic history). These reports are brief and descriptive in 
nature, with little data. Other information is presented on interna- 
tional science cooperation and services for scientific researchers. 
Lists of research projects and award winners are also given. (RWR) 
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25111 (ANL—77-12(Rev.1)) DISPL: a software package for one 
and two spatially dimensioned kinetics-diffusion problems. Leaf, G.K.; 
Minkoff, M.; Byrne, G.D.; Sorensen, D.; Bleakney, T.; Saltzman, J. 
(Argonne National Lab., IL (USA)). Nov 1978. Contract W-31-109- 
EWG-38. 291p. Dep. NTIS, PC A13/MF AOl1. 

DISPL is a software package for solving some second-order 
nonlinear systems of partial differential equations including parabol- 
ic, elliptic, hyperbolic, and some mixed types such as parabolic— 
elliptic equations. Fairly general nonlinear boundary conditions are 
allowed as well as interface conditions for problems in an inhomo- 
geneous media. The spatial domain is one- or two-dimensional with 
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Cartesian, cylindrical, or spherical (in one dimension only) geome- 
try. The numerical method is based on the use of Galerkin’s proce- 
dure combined with the use of B-splines in order to reduce the 
system of PDE’s to a system of ODE’s. The latter system is then 
solved with a sophisticated ODE software package. Software fea- 
tures include extensive dump/restart facilities, free format input, 
moderate printed output capability, dynamic storage allocation, and 
three graphics packages. 17 figures, 9 tables. 


25112 (CONF-780978—1) Standard software for CAMAC, 
Lenkszus, F.R. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 27p. Dep. NTIS, PC A03/MF AOl1. 

From Engineering computer forum; Minneapolis, MN, USA 
(19 Sep 1978). 

The NIM Committee (National Instrumentation Methods 
Committee) of the U.S. Department of Energy and the ESONE 
Committee of European Laboratories have jointly specified standard 
software for use with CAMAC. Three general approaches were 
followed: the definition of a language called IML for use in 
CAMAC systems, the definition of a standard set of subroutine calls, 
and real-time extensions to the BASIC language. This paper summa- 
rizes the results of these efforts. 1 table. 


25113 (CONF-781005—3) Decomposition of mathematical pro- 
gramming by dynamic programming. Chong, C.Y.; McEntire, P.L.; 
Larson, R.E. (Georgia Inst. of Tech., Atlanta (USA); Systems Con- 
trol, Inc., Palo Alto, CA (USA)). 1978. Contract ET-78-C-01-2858. 
Tp. Dep. NTIS, PC A02/MF AOl. 

From 2. symposium on systems and decision sciences; Berke- 
ley, CA, USA (2 Oct 1978). 

The sufficient conditions under which a mathematical pro- 
graming problem can be solved using dynamic programing are 
investigated. It is found that essentially the separability and mono- 
tonicity of the objective function constitutes a sufficient condition 
for dynamic programing to be applicable. The efficiency of the 
algorithm, however, depends on the separability of the constraint 
set, and is intimately related to the realization problem in system 
theory. 8 references. 


25114 (CONF-781005—4) Global optimality theorem for spatial 
dynamic programming. McEntire, P.L.; Chong, C.Y.; Larson, R.E. 
(Georgia Inst. of Tech., Atlanta (USA); Systems Control, Inc., Palo 
Alto, CA (USA)). 1978. Contract ET-78-C-01-2858. 5p. Dep. NTIS, 
PC A02/MF AOl. 

From 2. symposium on systems and decision sciences; Berke- 
ley, CA, USA (2 Oct 1978). 

Spatial dynamic programing is an approach for solving large- 
scale optimization problems for systems consisting of sparsely inter- 
connected subsystems. The interactions are not assumed to be weak. 
It is shown that only a weak form of separability of the objective 
function is necessary to guarantee the global optimality of the 
solution; the proof explains why systems with sparse interactions are 
the best candidates for this method. 7 references. 


25115 (CONF-781053—4) Utility language for the NMFECC, 
Hicks, H.R. (Oak —— National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

Utility routines are those that are available to a large number 
of users and are maintained by the NMFECC staff. Routines han- 
dling a small number of message lines are considered here. Desirable 
characteristics proposed for a utility language include the following: 
ability to accept present input, human engineering, hardware inde- 
pendence, and similarity to other systems. These characteristics are 
discussed and examples are given. (RWR) 


25116 (CONF-781233—1) Performance profiles and software 
evaluation. Lyness, J.N. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC A02/MF AO1. 

From Performance evaluation of numerical software (IFIP); 
Baden, Austria (10 Dec 1978). 

The problem of comparing and evaluating different items of 
numerical software that carry out identical tasks and require input of 
an identical or very similar nature is considered. The results of such 
work are often very extensive. Recommendations are made concern- 
ing the sort of numerical measurements to be made in such experi- 
ments. Precision-bound and heuristic-bound numerical routines are 
introduced, and their performance profiles are described. Various 
basic principles in the design of numerical experiments for the 
evaluation of heuristic-bound routines are outlined. Following these 
principles leads to a testing procedure that produces results that are 
pwd easier to evaluate than some of those traditionally used. 

underlying principles are general and applicable in many areas 
of numerical software evaluation. 2 figures. (RWR) 


25117 (CONF-790105—2) Optimal control of completely main- 
tainable dynamic systems. Stengel, D.N. (Systems Control, Inc., Palo 
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Alto, CA (USA)). 1979. Contract EX-76-C-01-2090;ET-78-C-01- 
2858. Sp. Dep. NTIS, PC A02/MF AOI. 

From 17. IEEE conference on decision and control; San 
Diego, CA, USA (10 Jan 1979). 

The problem of designing an optimal regulator for a linear, 
discrete-time, state-space system with linear state equality constraints 
is discussed. The concepts of complete maintainability and uniform 
complete maintainability are introduced and investigated for these 
systems. When the system is uniformly completely maintainable, it is 
demonstrated that the optimal input policy is governed by a linear 
feedback control law for quadratic performance criteria. 3 refer- 
ences. 


25118 (CONF-790402—8) FORTRAN: past, present, and future. 
Marshall, N.H. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC A02/ 
MF AOl. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

FORTRAN has been widely used both here and abroad for 
many years, but it has its shortcomings and has fallen under severe 
criticism. By modern-day criteria, FORTRAN is archaic. It does not 
lend itself well to modern structured programing philosophies. But 
FORTRAN is changing, and it is becoming better. The newly 
standardized FORTRAN 77 is a giant step forward. It has improved 
FORTRAN ’s usefulness and will make it easier to write structured 
programs. X3J3, the committee which produced FORTRAN 77, is 
already working on future FORTRAN standards. These promise to 
be even more modern and more powerful. The future of FORTRAN 
looks good and it looks exciting. It is anticipated that FORTRAN 
will continue to be widely used for many years to come. 


25119 (CONF-7810122—1) Operators and systems programmers 
are people, too. Guinn, S.J. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 1978. Contract W-7405-ENG-26. 7p. Dep. 
NTIS, PC A02/MF AO1. 

From 6. conference on university computer centers user 
services; Boston, MA, USA (16 Oct 1978). 

Advantages of effective communication among computer op- 
erators, systems groups, user service groups, and the user communi- 
ty are pointed out. (RWR) 


25120 (CONF-7811112—1) Software development system for 
small dedicated and front-end microcomputer (LSI-11) 
Tippie, J.W.; Rynes, P.E. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AOl. 
The development of software for small dedicated microcom- 
puter applications is frequently impeded or complicated by lack of 
adequate peripherals, utilities, and operating systems. A software 
development system for the LSI-11 microcomputer is described, 
along with some of its anticipated applications and some of the 
software problems. The term "small dedicated application” is used 
here to refer to one- or few-of-a-kind systems based on the LSI-11 
that lack a device suitable to support an operating system, and that 
are not subject to frequent software changes. 5 figures. 


25121 (COO—2383-51) Software research. Report for 
November 16, 1977 to November 15, 1978. (Illinois Univ., Urbana 
(USA). Dept. of Computer Science). 1978. Contract EY-76-S-02- 
2383. 23p. Dep. NTIS, PC A02/MF AO1. 

Progress made during the past year is briefly surveyed. Pro- 
jects already documented are only summarized, while current pro- 
jects yet to be documented are described in greater detail. Highlights 
of the work include the refinement of the Model Analysis Package 
(MAP) into production form, completion of work on a practical 
scheme for integrating a large class of nonlinear oscillatory prob- 
lems, and the introduction of the UNIX operating system onto the 
Interdate 7/32 computer. This report is divided into sections on 
simulation system development, theory and related program devel- 
WR) and software and hardware system development. 1 figure. 


25122 (COO—2383-0054) PDP11 multiplexor. Whaley, A.D. 
(Illinois Univ., Urbana (USA). Dept. of Computer Science). 
1978. Contract EY-76-S-02-2383. 78p. (UIUCDCS-R—78-942; 
UILU-ENG—78-1735). Dep. NTIS, PC A05/MF AOl. 

A multiplexor was constructed for a DEC PDP11 intended 
for general-purpose interfaces. Small interface boards are used for 
each connection to the multiplexor to give a heretofore unseen 
flexibility; virtually any byte-oriented device may be easily connect- 
ed. The interfaces are driven from a much simplified bus, to keep 
their circuit design simple. The single main unit performs all of the 
tasks of direct memory access, two-character buffering, premature 
transfer stop conditions, multiplexing, maintaining separate device 
registers for each port, and handling automatic echo. A control point 
technique is employed to allow the circuitry to resemble a wired 
program and make change easier. Modular construction was used to 
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allow the unit to be expanded in easy installments to a maximum of 
128 full duplex ports. 15 figures, 7 tables. 


25123 (COO—2383-0055) Generalized element method. Speel- 
ing, B. (Illinois Univ., Urbana (USA). Dept. of Computer 
ience). Nov 1978. Contract EY-76-S-02-2383. 24p. (UILU-ENG— 
78-1738; UIUCDCS-R—78-946). Dep. NTIS, A02/MF AOl. 
A new method for solving large, sparse symmetric systems of 
equations derived from networks is presented. The method is par- 
ticularly suited to networks arising from using the finite-element 
method. The main characteristics of the method are its homogeneity 
and efficiency. Homogeneity allows of automatic substructuring, 
interrupt, and restart facilities, all completely controlled by the 
elimination sequence of the nodes. For each elimination sequence, 
minimal operation count is achieved. The amount of I/O can be 
controlled to a certain extent. The generalized element method 
evolved from a new interpretation of the wavefront method. It may 
be used adaptively in combination with such methods as the hyper- 
matrix method to optimize the use of available core. 5 figures. 


25124 (COO—2874-39) Smoothing of 4 for maxima. 
Mittal, Y. (Stanford Univ., CA (USA). Dept. of Statistics). 8 Au; 
png Contract EY-76-S-02-2874. 35p. Dep. NTIS, PC A03/M 
AOl. 

Smoothing of data by averaging is suggested in order to study 
the maximum. The maximum of the smoothed data is approximated 
by a of a Gaussian sample, and thus is more robust against 
outliers. 


25125 (IS-T—840) High order stiffly stable linear multistep 
methods. Cooper, C.N. (Ames Lab., IA (USA)). Jan 1979. Contract 
W-7405-ENG-82. 273p. Dep. NTIS, PC A12/MF AO1. 

Thesis. 

Stiffly stable linear k-step methods of order k for the initial- 
value problem are studied. Examples for k = 1, 2, and 3 were 
discovered by use of Adams-type methods. A large family of stiffly 
stable linear 7-step methods of order 7 was also found. 


25126 (LA—7499-M) DEMOS primer. (Los Alamos Scientific 
Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 26p. Dep. 
NTIS, PC A03/MF AOl1. 

Basic job control language for the CRAY-1 computer is 
described. The manual is designed as a do as you read book. The 
contents is as follows: Before you do anything else; Preparing your 
FORTRAN code; Compiling your program; Creating a DEMOS 
job file; Submitting a job to DEMOS; Putting your job to bed; 

ectorizing your FORTRAN program; Should I have told you this 
before; and How to avoid nightmares. References to more advanced 
cases are included. (RWR) 


25127 (ORNL/CSD/TM—74) User's guide for an IBM PL/I 
implementation of level 1 of the proposed American National Standard 

tions for an information interchange data descriptive file. 
Brooks, A.A.; Poe F.D.; McNeely, B.N. (Oak Ridge Na- 
tional Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 86p. 
Dep. NTIS, PC E03/MF E03. 

This document defines the user interface to an IBM PL/I 
implementation of Level 1 of the pro American National 
Standard Specifications for an Information Interchange Data De- 
scriptive File. This implementation is in the form of a user-callable 
multiple entry PL/I subprogram that performs the functions neces- 
sary for the creation and processing of these files. This document 
also gives the user specifications for two implementations of the 
subroutine. One is a generalized main procedure for creating the 
exchange format, and the other is a listing program which involves 
retrieving records and fields from an existing data set in the standard 
format. A user’s guide for an implementation on CDC 6000/7000 
computers was prepared at Los Alamos Scientific Laboratory under 
report No. LA-6940-MS. 8 figures. 


25128 (SAND—78-2022) TFILE: a user callable tape file archiv- 
system for NOS. Lane, G.L. (Sandia Labs., Albuquerque, NM 
SA)). Nov 1978. Contract EY-76-C-04-0789. 43p. Dep. NTIS, PC 
A03/MF AOl1. 
TFILE is a tape archival system which operates on a Control 
Data Network Operating System (NOS) and which allows the 
timesharing user logged into NOS to transfer files between his disk 
storage area and an archival tape. This document describes TFILE 
— and supplies installation and maintenance procedures. 5 
igures. 


25129 (SAND—78-2048C) Seven years of experience with 

SCORE. Shea, B.E. (Sandia Labs., Albuquerque, NM (USA)). 1978. 

Contract EY-76-C-04-0789. 5p. (CONF-781153—1). Dep. NTIS, PC 

A04/MF AO1. 

we From SCORE user’s meeting; Atlanta, GA, USA (6 Nov 
). 


This presentation covers a general description of Sandia Lab- 
oratories and the make-up of its personnel. A brief history of the 
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various data retrieval systems used to report from the personnel 
system is presented as a background for acquiring the SCORE 
report generator package. The main topics are the use of SCORE for 
training of personnel in structured COBOL programs, programing 
technique, and data manipulation. The paper also illustrates the use 
of SCORE in producing ad hoc retrieval programs, production 
report programs, and production update programs. Most of this 
report is in outline form. 


25130 (SAND—78-8285) Systems studies department FY78 ac- 
tivity report. Vol. I. Computing and applied mathematics. Gold, T.S. 
(Sandia Labs., Livermore, CA (USA)). Jan 1979. Contract EY-76-C- 
04-0789. 33p. Dep. NTIS, PC A03/MF AO1. 

The Systems Studies Department at Sandia Laboratories, 
Livermore, has two primary responsibilities: to provide computa- 
tional and mathematical services and to perform “systems analysis” 
studies. The computational services include applied mathematics, 
numerical analysis, programming, computer graphics, and manage- 
ment information systems, as well as operation, maintenance, and 
enhancement of the SLL computer center. The systems analysis 
studies attempt to evaluate the relative value of alternative concepts 
and systems. FY78 activities reflect Sandia Laboratories interests 
and programs, and include studies relevant to nuclear weapons and 
national security, solar energy, energy storage technology, and nu- 
clear materials safeguards. The FY78 major activities and highlights 
for the Computing and Applied Mathematics activities are covered 
in this report. The work is divided into the following categories: 
computer operations and planning; applied mathematics, numerical 
analysis and programing; computer graphics; management informa- 
tion systems. In addition, two special topics are included: a report on 
the role of computing in the Nuclear Weapon Program and an 
approach to modeling of combustion processes. Appendixes on staff, 
publications, computer configuration, etc., are included. 7 figures. 


(RWR) 


25131 (SAND—79-0094) Long range plan for computing at 
Sandia Laboratories, Albuquerque. (Sandia Labs., Albuquerque, NM 
(USA)). Feb 1979. Contract EY-76-C-04-0789. 48p. Dep. NTIS, PC 
A03/MF AOl. 

Sandia Laboratories has a large investment of government 
funds in computing hardware, software, and computer-related per- 
sonnel. This investment has been made to support the mission of the 
Laboratories. The administration of that mission support at the 
Albuquerque location is described in terms of scientific computing, 
engineering/administrative processing, stand-alone computing, and 
communications. Each of these areas is discussed in terms of its 
current status, reasons for changing, long-term objectives, and 
management's strategy for reaching those objectives. The contents 
of the report show conclusively that the mission accomplishment can 
only be achieved if the computer technology advances at the same 
rate as the other Laboratory technologies. This advance is being 
assured by top-level management involvement in all facets of com- 
puting activities and by their exercise of prudent control. 


25132 (SAND—79-0119) DXPLOT: a flexible data plotting pro- 
gram utilizing the DISSPLA package. Kiehl, R.A. (Sandia Labs., 
Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 
13p. Dep. NTIS, PC A02/MF AO1. 

The use of the program DXPLOT for plotting tabulated data 
on Tektronix Display Terminals or other plotting devices is de- 
scribed. This program makes available many of the most useful 
DISSPLA plotting options to users unfamiliar with the DISSPLA 
software package. It is primarily intended for use in making “publi- 
cation quality” scientific graphs. 


25133 (TID—29432) Baseline program document for MOD- 
COMP II MAX III computer program NEFF 620 analog input 
handler (M3NF). Lindhorst, V.H. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Oct 1978. Contract EY-76-C-07-1570. 71p. Dep. 
NTIS, PC A04/MF AO1. 

Program M3NF is an analog input-handler designed to pro- 
vide a software interface with the NEFF 620 Analog-to-Digital 
Converter Subsystem. The handler can be implemented in a MAX 
III REV 1.00 or later operating system. The handler is of the 
conventional type in which each requested operation is queued by 
the Basic 1/0 System (BIOS). The NEFF 620 Controller is a dual- 
control section type, i.e., there are separate control sections for input 
of the digitized, analog data and for output of scan table values. The 
NEFF 620 Controller Description and the Model 4701 Interval 
Timer Specification Documents were used as the design criteria for 
the handler. The handler supports two operating modes of the 
controller: Register 1/0 Mode and DMP (Direct Memory Processor) 
Mode. In addition, an external convert signal supplied by the Mode 
4701 Interval Timer can be used to control the controller convert 
command. The handler does support NEFF controller operation 
using the controller internal convert mode. 5 figures, 4 tables. 
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25134 (UCID—17946) PPOS: a master control data base pre- 
processor for DNA. Users guide, source listing, and flowchart. Chato, 
D.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 16 Oct 1978. Contract W-7405-ENG-48. 146p. Dep. NTIS, 
PC A07/MF AOl. 

DNA is involved in a study of the DOD maintenance and 
transportation costs associated with nuclear weapons, and requires a 
data base management system to process the data. The data must be 
translated, modified, and reformated. Because of the need to manipu- 
late the data, and because of the quantity of data, a preprocessor 
called PPOS was built to manage the data and make use of time- and 
memory-saving schemes. This report contains a list of the basic steps 
of the procedures for processing weapon transactions, an explanation 
of each procedure, a source listing of the code PPOS, and a 
flowchart of PPOS. (RWR) 


25135 (UCID—17979) POSTACO, a post-processor for scalar, 
two-dimensional finite element codes. Mason, W.E. Jr. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nov 1978. 
Contract W-7405-ENG-48. 47p. Dep. NTIS, PC A03/MF AOI. 

POSTACO is a graphics post-processor for scalar, two-di- 
mensional finite-element codes. It has the capability of ge ore a 
variety of graphical output including contour plots, profile plots, and 
nodal time history plots. Originally developed as a Brinn ns to the 
heat transfer code TACO, it may be used to plot data from any 
scalar code which produces binary plot files with the appropriate 
format. It can also be used to plot nodal and element time histories 
from data produced by the structural analysis code SAP4 after that 
data is processed by the SARG code. The capabilities, the execution, 
and the output of POSTACO are explained. A detailed user's guide 
is provided, and an example illustrating most of the features of 
POSTACO is included. The format of the binary plot files read by 
POSTACO is described. 19 figures. (RWR) 


25136 (UCRL—80997) Some experiments with piecewise cubic 
interpolation. Fritsch, F.N. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jun 1978. Contract W-7405-ENG-48. 
38p. (CONF-7804112—1). Dep. NTIS, PC A03/MF AO1. 

From NASIC 1978; Argonne, IL, USA (12 Apr 1978). 

An iterative refinement process for adjusting derivative 
values in the Hermite representation of a piecewise cubic function to 
produce visually pleasing interpolants is described. The difficulties 
encountered at various stages in the development of the algorithm 
are outlined, and future research directions are indicated. 22 figures. 


25137 (UCRL—81067) LLL Octopus network: some lessons and 
future directions. Watson, R.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 27 Jun 1978. Contract W-7405-ENG-48. 
1lp. (CONF-7810140—1). Dep. NTIS, PC A02/MF AO1. 

From 3. USA-Japan computer conference; San Francisco, 
CA, USA (10 Oct 1978). 

The Octopus network, designed and developed by the Law- 
rence Livermore Laboratory, is a pioneering, high-performance, 
local computer network. Several lessons derived from the 14 years 
of experience in the evolution of Octopus are described, and some of 
= directions to be taken in its medium-term future are indicated. 3 
igures. 


25138 (UCRL—81230) Piecewise cubic interpolation methods. 
Fritsch, F.N.; Carlson, R.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 
39p. (CONF-781198—1). Dep. NTIS, PC A03/MF AO1. 

Interpolation of one-dimensional data using piecewise cubic 
interpolants is considered. Methods are presented for modifying the 
derivative values i in the Hermite representation in order to eliminate 
the “bumps” and “wiggles” that frequently plague the more common 
cubic spline or Akima interpolants. The resulting interpolant is C’, 
but generally not C2 The report consists of a reproduction of a 
poster prepared for a meeting. 27 figures. 


25139 (UCRL—81602) Livermore Timesharing Network surveil- 
lance system. Albert, J.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Dec 1978. Contract W-7405-ENG-48. 6p. 
(CONF-790110—1). Dep. NTIS, PC A02/MF AO1. 

From International journal of mini- and microcomputers; 
Anaheim, CA, USA (16 Jan 1979). 

The Livermore Timesharing Network surveillance system is 
described. The system monitors a network of four CDC 7600 and 
two CDC Star-100 computers, which are connected by a DEC 
PDP-10, several PDP-8 and PDP-11 teletype message concentrators, 
and other devices. It simulates some common daily programing 
functions that a typical human network user would perform, and 
then measures the actual "wall clock” time required for a particular 
computer on the network to respond to these tasks. This data can be 
used to calculate a performance index, or figure of merit, for each 
network node. The system employs a PDP-11/10 processor with 
disk cartridge and 24K of core memory. It includes a custom- 
structured disk operating system supported by several semi-intelli- 
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gent processes. Such a design was dictated by hardware and soft- 
ware constraints, as well as by the desire to have an active, continu- 
ous measure of network availability. This approach keeps measure- 
ment overhead time to a minimum. The system also chooses the 
fastest algorithm to identify and respond to network messages cor- 
rectly, synchronizes its minicomputer program response with mes- 
sage rates, and recognizes the correct sequence of messages for 
timing “marks.” 


25140 (UCRL—81808) LSI-11 writable control store enhance- 
ments to U.C.S.D. Pascal. Smith, G.; Anderson, R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 31 Oct 1978. Con- 
tract W-7405-ENG-48. 7p. (CONF-781159—1). Dep. NTIS, PC 
A02/MF AOl. 

From Fall DECUS U.S. symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The DEC KUV11-AA Writable Control Store was used to 
implement selected portions of the U.C.S.D. Pascal P-machine in 
firmware. The frequency and execution speed of P-machine instruc- 
tions were measured in a battery of test programs to guide the 
selection process. A 32 to 46% reduction in execution time was 
obtained for these test programs. 1 figure, 2 tables. 


25141 (UCRL—81870) Spectral transformations for nonsymme- 
tric half-plane filters, Goodman, D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 Nov 1978. Contract W-7405- 
ENG-48. 6p. (CONF-781160—1). Dep. NTIS, PC A02/MF AO1. 

From 12. conference on circuits, systems, and computers; 
Asilomar, CA, USA (6 Nov 1978). 

Some aspects of the theory of spectral transformations were 
extended to include nonsymmetric half-plane filters. Unfortunately, 
the results are not so satisfying as those for quarter-plane filters. 
Spectral transformations are shown to be useful in only two special 
cases. One is more important and useful because it is a simple 
extension of the quarter-plane case: given any first-quadrant stable 
quarter-plane transfer function, one can substitute arbitrary stable 
nonsymmetric half-plane all-pass functions, and the resulting non- 
symmetric half-plane transfer function will always be stable. (RWR) 


25142 (UCRL—82037) User interface standard for ODE solvers, 
Hindmarsh, A.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Dec 1978. Contract W-7405-ENG-48. 7p. (CONF- 
790403—1). Dep. NTIS, PC A02/MF AO1. 

From SIGNUM meeting on numerical ordinary differential 
equations; Urbana, IL, USA (3 Apr 1979). 

Under the sponsorship of Office of Basic Energy Sciences in 
the U.S. Dept. of Energy, tentative efforts are under way to produce 
a systematized collection of high-quality ordinary differential equa- 
tion (ODE) solvers (initial-value problem). As a first step, a set of 
standards for the interface between the user and the solvers was 
developed over the last several months. Extensive discussions with 
people from six DOE laboratories, and others, resulted in the user 
interface standard, which is summarized here. 


25143 Algorithm 530: an algorithm for computing the comer 
tem of skew-symmetric matrices and a class of ptm 
{F2}]. Ward, R.C.; Gray, L.J. (Union Carbide Corp., Oak Ri 
TN). ACM Trans. Math. Software; 4: No. 3, 286-289(Sep 1978). 
The set of Fortran subroutines discussed an implementation of 
the algorithm for finding the eigenvectors, x, and eigenvalues, A, 
such that Ax = Ax, where A is a real skew-symmetric matrix or a 
real tridiagonal symmetric matrix with a constant diagonal. The 
algorithm uses only orthogonal similarity transformations and is 
believed to be the most efficient procedure available for computing 
all the eigenvalues or the complete eigensystem for the indicated 
classes of matrices. The three subroutines of the algorithm and their 
functions are described as follows: TRIZD—a subroutine that trans- 
forms an arbitrary real skew-symmetric matrix to skew-symmetric 
tridiagonal form by using orthogonal similarity transformations; 
IMZD—a subroutine that computes the eigenvalues and, optionally, 
the eigenvectors of a symmetric tridiagonal matrix with zeros on the 
diagonal or of a skew-symmetric tridiagonal matrix; TBAKZD—a 
subroutine that computes the eigenvectors of an arbitrary real skew- 
symmetric matrix by back-transforming the eigenvectors of the 
corresponding skew-symmetric tridiagonal matrix determined by 
TRIZD. The subroutines TRIZD, IMZD, and TBAKZD have been 
tested extensively on an IBM 360/91 computer using double preci- 
sion arithmetic. Complete subroutine listings are available. (RWR) 


25144 Zeros and poles of Pade approximants to e/sup z/. II. 
Saff, E.B. (Univ. of South Florida, Tampa); Varga, R.S. pp 195-213 
of Pade and rational approximation: theory and applications. Saff, 
E.B.; "aaa R.S. (eds.). New York, NY; Academic Press, Inc. 
(1977 


» prom Conference on rational approximation with emphasis 
on applications of Pade approximants; Tampa, FL, USA (15 Dec 
1976). 
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A study of the location of the zeros and poles of general Pade 
approximants to e/sup z/ is continued. Two new results on im- 
proved estimates for the zeros of general Pade approximants, R/sub 
n,v/(z), to e/sup z/ are stated and proved, and results on the 
asymptotic location of the normalized zeros and poles for certain 
sequences of Pade approximants to e/sup z/ are stated. 8 figures. 


25145 Software for approximations or approximation theory as 
an experimental science. Fullerton, L.W. (Los Alamos Scientific 
Lab., NM). pp 399-411 of Pade and rational approximation: theory 
and applications. Saff, E.B.; Varga, R.S. (eds.). New York, NY; 
Academic Press, Inc. (1977). 

From Conference on rational ye with emphasis 
cca of Pade approximants; Tampa, FL, USA (15 Dec 


Numerical analysis and approximation theory, in particular, 
can be an experimental science. This experimental nature is illustrat- 
ed with several more-or-less new results. In the first half of this 
paper techniques for estimating the accuracy and significance of 
approximations are given. In the second half several generalizations 
of Chebyshev series that lead to nearly best approximations with 
respect to almost arbitrary weight functions and basis sets are 
presented. 


25146 Statistical roundoff error analysis of a Pade algorithm for 
computing the matrix exponential. Ward, R.C. (Union Carbide Corp., 
Oak Ridge, TN). pp 449-460 of Pade and rational approximation: 
theory and applications. Saff, E.B.; Varga, R.S. (eds.). New York, 
NY; Academic Press, Inc. (1977). 

From Conference on rational ew with hasis 
aaa of Pade approximants; 


ampa, FL, USA (15 Dec 


A statistical roundoff error analysis of an algorithm to com- 

oe the matrix exponential is presented which is based on diagonal 

ade approximations with appropriate scaling and squaring. An 

estimate a posteriori for the expectation and variance of the final 

error is produced. The results of this analysis were incorporated into 
the algorithm, and test results are presented. 


25147 Some open problems concerning polynomials and rational 
functions. Saff, E.B. (Univ. of South Florida, Tampa); Varga, R.S. 
pp 483-488 of Pade and rational approximation: theory and applica- 
tions. Saff, E.B.; Varga, R.S. (eds.). New York, NY; Academic 
Press, Inc. (1977). 

From Conference on rational approximation with emphasis 
piace of Pade approximants; Faaek FL, USA (15 Dec 


A list of some open problems and conjectures concerning 
polynomials and rational functions is assembled along with related 
references and comments. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 24578, 24669, 25105, 25112 


25148 (ORNL—5441) Inventory of sources of computerized eco- 
logical information. Huber, E.E.; Tucker, C.S.; Dailey, G.A. 
a oy (Oak Ridge National Lab., TN (USA)). Dec 1978. Con- 
tract W-7405-ENG-26. 76p. Dep. NTIS, PC A05/MF A011. 

This is an inventory of computer-searchable ecological data 
bases and information centers jodie rimarily with information 
concerning the United States and the Continental Shelf. The data 
sources cover physical, chemical, and biological aspects of the 
environment. The documentation includes a brief description of the 
data base information resources, geographic coverage, charges, and 
availability to external users. 


25149 (SLAC-TN—75-15) SPIRES I: on-line search guide. 
Addis, L. (Stanford Linear Accelerator Center, CA (USA)). Jun 
1975. Contract EY-76-C-03-0515. 44p. NTIS, MF AO1. 

Portions of document are illegible. 

SPIRES | is the first generation of the on-line Stanford Public 
Information Retrieval System. Designed as a prototype system, 
SPIRES I was later moved to the SLAC computing facility where it 
has been routinely available to SLAC users in the field of high- 
energy physics. The scope and use of the SPIRES I system are 
described in this manual. (RWR) 


25150 (UCRL—81118) Scientific literature: can we keep it from 
ruining science. Lentzner, H.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 ag hy: Contract W-7405-ENG- 
48. 15p. (CONF-780976—1). Dep. NTIS, PC A02/MF AO1. 

From ACS western regional meeting; San Francisco, CA, 
USA (27 Sep 1978). 

The scientific literature is failing us, because today’s scientific 
writing is pompous, murky, and dull. Since the U.S. will spend 12 
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billion dollars on written scientific communication in 1978, this 
failure represents a significant waste of resources. Some problems 
can be attributed to training; university English courses and labora- 
tory reports do not prepare science students for the type of writing 
required after graduation. The specialized literature has done its part 
by enshrining bad writing. What is to be done. Authors must 
carefully define their audience, thoughtfully organize their material, 
use concrete words, use the active voice, and take time to revise. 
Teachers and referees should be less tolerant of students and col- 
leagues who write badly. 2 figures. 


25151 Communications and computers: information and Canadian 
Society. A position paper. Ottawa, Ontario; Science Council of 
Canada (Oct 1978). 40p. (NP—23501). 

Advances in communications and computer technology indi- 
cate that easily accessible interactive information/communications 
networks will soon be available. It is urgent that policy and decision 
makers resolve a large number of issues very soon if Canadians are 
to benefit fully from these developments. This position paper re- 
views the background, the new technology, and the potential inher- 
ent in the new systems, and surveys the wide range of issues raised 
by a consideration of their implementation. 
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Evaluation of the proposed solar electric dispersed system power 
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Photovoltaic mission analysis: some recent results, 4:22015 
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Solar Total Energy Systems. Technical progress report, 4:22158 
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Summary report: Solar Thermal Power Systems Program, 
dispersed power systems projects and research and development 
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Aerospace Corp., El Segundo, CA (USA). Ivan A. Getting Labs. 

Hourly insolation and meteorological data bases including 
improved direct insolation estimates. Final report, 4:21973 
(SAND—78-7047) 

Spike: a computer model for the He(D2) + F2 pulsed chemical 
laser. Interim report, 4:24249 (AD-A—054929) 

Aerospace Corp., Los Angeles, CA (USA) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April—December 1977, 4:22658 (PB—281099) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April—December 1977, 4:22659 
(PB—281100) 

AiResearch Mfg. Co., Torrance, CA (USA) 

Prototype solar heating and cooling systems. Monthly progress 
reports, April 1, 1978—June 30, 1978, 4:22187 (DOE/NASA/ 
CR—150829) 

Aktiebolaget Atomenergi, Studsvik (Sweden) 

Barsebaeck 2, nuclear shutdown, 4:23164 (STUDSVIK-SM—78- 
3) 

Compilation of production and disposal of liquid waste during 
1977 at AB Atomenergi, Studsvik, 4:21817 (STUDSVIK-SA— 
78-20) 

Emergency cooling experiment, for BWR-type reactors, with 
modified fuel element clusters (8 x 8 rods including 1 passive), 
4:23163 (STUDSVIK-RL—78-25) 

Investigation into the suitability of titanium as a corrosion resistant 
canister for nuclear waste, 4:21831 (ORNL-tr—4648) 

Measurement of fast neutron spectrum in fuel irradiation rig in R2 
reactor using activation detectors and unfolding techniques. 
Engineering research project performed in Studsvik. R2 
reactor, 4:23089 (STUDSVIK-BR—78-1) 

Alabama Univ., University (USA). Dept. of Biology 

Performance characteristics of automotive engines in the United 

States. Second series - Report No. 2. 1976 Chevrolet 305 cid 





ALASKA CONSULTANTS, INC., ANCHORAGE (USA) 


(5.0 liters), 2v. Interim report August 1977, 4:23714 (PB— 
281775) 
Alaska Consultants, Inc., Anchorage (USA) 
Alaska OCS socioeconomic studies program, Beaufort Sea region 
- manmade environment. Technical report, 4:21477 (PB— 
281634) 
Alaska Dept. of Community and Regional Affairs, Juneau (USA) 
Kodiak Island Borough outer continental shelf impact study. 
Volume two: Community inventory, 4:21382 (PB—281745) 
Kodiak Island Borough outer continental shelf impact study. 
Volume one: Level of oil activity, policy alternatives, summary 
of impact, 4:21479 (PB—281744) 
Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Frankfurt 
am Main (Germany, F.R.) 
Handling of network automation programmes by the user, 4:22679 
(AED-CONF—78-155-042) 
Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Wedel 
(Germany, F.R.) 
State of the art of solar technology, 4:22114 (AED-Conf—78-155- 


046 
Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 

Programs - Operations Office 

Decontamination of the waste calcining facility: a historical 
review, 4:21756 (ICP—1173) 

ICPP decontamination manual, 4:24129 (ICP—1172) 

Liquid-fluidized-bed heat exchanger flow distribution models, 
4:22535 (ICP—1151) 

Amcon, Inc., Carbondale, IL (USA) 

Solar energy conservation for Illinois greenhouses, 4:22217 (PB— 
281425) 

American Society of Mechanical Engineers, New York 

Operation and emission of a stoker-fired boiler while burning 
refuse derived fuel and coal mixtures, 4:21313 (IS-M—175) 

Ames Lab., IA (USA) 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1977—December 30, 1977, 4:21157 (IS—4536) 

Annealing of neutron-irradiated vanadium containing oxygen, 
4:23967 (IS-T—816) 

Application of a novel superposition technique to the structure of 
an organophosphorus insecticide and an organometallic 
compound, 4:24109 (IS-T—843) 

Applications of solid state nuclear magnetic resonance techniques 
to the study of coals and polymers, 4:21234 (IS-T—822) 

Beta decays of '°Cd and '**In to levels in '*In and '*Sn, 
4:24841 (IS-T—841) 

Characterization of a Fabry—Perot interferometer and a dc arc 
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Design of rf power amplifiers (high and low Q) and lumped 
equivalent circuits of transmission lines with NMR applications, 
4:24377 (IS—4596) 

Electrotransport purification of thorium under low pressure 
conditions, 4:23823 (IS-M—171) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T—821) 

Fossil energy program report on program development funding. 
Annual progress report, October 1, 1977—September 30, 1978, 
4:21295 (IS—4573) 

Growth responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T—814) 

High order stiffly stable linear multistep methods, 4:25125 (IS-T— 
840) 

Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei, 4:24869 
(IS-T—825) 

Lattice parameters of iron—aluminum silicon alloys with the DOs 
structure, 4:23850 (IS-T—831) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS—4547) 

New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M—177) 

Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La—H system near LaHg ¢5 at 250°K, 
4:23987 (IS-M—173) 

Physical and physicochemical removal of sulfur from coal, 
4:21158 (IS-ICP—65) 
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Recovery of minerals from coal fly ash. Quarterly technical 
progress report, July 1, 1978—September 30, 1978, 4:21246 
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Thermal expansion of glasses at low temperatures, 4:24027 (IS-T— 
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Thermodynamic properties of uranium—mercury system, 4:23926 
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Analysis of some nuclear waste management options. Volume I. 
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Andco, Inc. Buffalo, NY (USA) 

TRU waste analysis and preliminary operating parameters for a 
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(TID—29096) 
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Methodology and preliminary models for analyzing nuclear 
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Argonne National Lab., Idaho Falls, ID (USA) 
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Argonne National Lab., IL (USA) 

Abandoned coal mine refuse areas: their reclamation and use, 
4:21253 (ANL/LRP-CP—3) 

Acoustic noise background and sound transmission tests in a slurry 
line at the HYGAS Pilot Plant, 4:21165 (ANL-FE—49622- 
TMO04) 

Acoustics and voiding dynamics during SLSF simulations of 
LMFBR undercooling transients, 4:23121 (CONF-781202—26) 

Advanced fuels development program. Quarterly progress report, 
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plant: failure analysis report, 4:21166 (ANL/MSD/FE—78-8) 

Argonne program to assess superconducting stability, 4:24897 
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Assessment of once through cooling water control technology, 
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Behavior of the thermal skin of cooling pond waters subjected to 
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Bonding of metal oxides in sodium silicate glass, 4:21734 (CONF- 
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Brueckner—Bethe calculations of nuclear matter, 4:24871 (CONF- 
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status and some future needs in science and technology, 4:24089 
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Design guide for calculating hydrodynamic mass. Part II. 
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Design optimization of aquifer reservoir-based compressed air 
energy storage systems, 4:23312 (CONF-781046—5) 
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Development of ultrasonic techniques for remote monitoring of 
erosive wear in coal-conversion systems, 4:21169 (CONF- 
780974—1) 

Diproton resonances in the mass region 2100 to 2800 MeV, 
4:24785 (ANL-HEP-CP—78-52) 

DISPL: a software package for one and two spatially dimensioned 
kinetics-diffusion problems, 4:25111 (ANL—77-12(Rev.1)) 

Dynamic response of circular tubes subjected to liquid cross flow, 
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EBR-II fission-product-source Test No. 1. EBR-II project, 
4:22827 (ANL—78-58) 
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Effects of reclamation on land values in Staunton, Illinois, 4:21252 
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Field test of a capacitive transducer for density/velocity (mass 
flow) measurement on the HYGAS pilot plant solvent/coal 
feedline, 4:21168 (CONF-780656—4) 
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Low-Enrichment Fuel Development Program, 4:23076 (CONF- 
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Magnetic properties of DyFe2H2 from *’Fe, }*‘Dy Moessbauer 
effect and magnetization measurements, 4:23925 (CONF- 
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Ultra high voltage direct current circuit breaker. Part I. 
Performance requirements and basic design, 4:22707 (DOE-tr— 
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Centre Scientifique et Technique de la Construction, Brussels 
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Synthesis, chemistry and catalytic activity of complexes of 
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cual combustion, 4:21310 (COO—4347-1) 
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Regulatory framework for protecting living resources. Final 
technical report, 4:21277 (PB—281445) 
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Anchorage, AK (USA) 
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No. 4, April 1—June 30, 1977, 4:22017 (TID—28711) 
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Department of Energy, Pittsburgh, PA (USA). Pittsburgh Energy 
Research Center 


Economic considerations for industrial firing of coal-oil mixtures, 
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Environmental readiness document. Solar: hot water and passive. 
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EIA—0151) 
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3462(Vol.1)) 
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Effect of thermal annealing in boron implanted, laser annealed 
silicon, 4:24032 (CONF-781167—5) 

Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents, 4:24122 (CONF-780987—1) 

Effects of delta ferrite content on the mechanical properties of 
E308-16 stainless steel weld metal, 4:23880 (CONF-781202—34) 

Electric pin analysis, 4:23120 (CONF-781146—10) 

Elevated temperature ductility of types 304 and 316 stainless steel, 
4:23882 (CONF-781202—38) 

ELMO Bumpy Torus, 4:24981 (CONF-7810127—1) 

Enhancement of mechanical strength in hot-pressed TiBz 
composites by the addition of Fe and Ni, 4:23995 (CONF- 
781093—2) 

Environmental and health study of a low-Btu gasifier, 4:21170 
(CONF-781045—5) 

Environmental effects of disposal of intermediate-level wastes by 
shale fracturing, 4:21774 (CONF-781110—6) 

Estimation of costs for fabrication of pressurized-water reactor 
fuel, 4:22768 (ORNL/TM—6501) 

Evaluation of polymers for fast neutron personnel dosimetry by 
the electrochemical etching technique, 4:24373 (ORNL/TM— 
6167) 

Event Handler: a fast programmable, CAMAC-coupled data 
acquisition interface, 4:22954 (CONF-781033—19) 

Fast neutron dose equivalent rates in heavy ion target areas, 
4:24361 (CONF-780957—2) 

Fatigue behavior of 2 1/4 Cr—1 Mo steel in support of steam 
generator development, 4:23877 (CONF-781177—2) 

Feasibility of a district cooling system using natural cold waters. 
Final report. Phase II: site-specific study and preliminary design 
of a Miami Beach Seawater Cooling District. Phase III: 
preliminary assessment of the U.S. fresh water resource for the 
district cooling of buildings, 4:23699 (ORO—4875-1) 

Field testing of FOFA power transformers to determine ultimate 
capability, 4:22695 (K/D—3958) 

Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of the E. I. Du Pont de Nemours and Co., 
Deepwater, New Jersey. Final report, 4:21838 (DOE/EV— 
0005/8) 

GCFR grid plate shield design confirmation experiment, 4:22862 
(ORNL/TM—6580) 

Gyrotron output transmission circuit, 4:25031 (CONF-781218—2) 

Heat transfer performance of an air-cooled tube in a fluidized-bed 
furnace, 4:24315 (ORNL/HUD/MIUS—49) 

High-resolution boreside radiography of small-diameter tube-to- 
tubesheet welds, 4:22859 (ORNL—5474) 

High-uranium-loaded U;30s—AI fuel element development 
program, 4:23075 (CONF-781151—1) 

H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM—6077) 

HTGR Fuel Recycle Development Program (189a OHO4S5). Fuel 
refabrication, Task 500. Rate-controlling factors in the 
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carbothermic p' ion of UO.—UC,—C microspheres , 
4:21693 (ORNL/TM—6589) 

Influences of physical and chemical alterations on predator-prey 
interactions, 4:24679 (CONF-780785—1) 

Interaction of (+-)benzo(a)pyrene-78,8a-diol-9a, 10a-epoxide 
with fractionated eukaryotic DNA, 4:24603 (CONF-781039—3) 

Inventory of sources of computerized ecological information, 
4:25148 (ORNL—5441) 

Investigation of plutonium concentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM—6702) 

Investigations of postulated accident sequences for the Fort St. 
Vrain HTGR, 4:23118 (CONF-781144—3) 

Kinetics of silica deposition from simulated geothermal brines, 
4:22548 (CONF-790108—1) 

Lectures presented at the “Ettore Majorana” International Science 
Series, Erice, Italy, October 25—November 9, 1978, 4:24875 
(TID—29395) 

Long Pulse Technology Tokamak status report, 4:24992 (TID— 
29085) 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM—13/V2) 

Low-temperature thermal energy storage program annual 
operating plan, 4:23330 (ORNL/TM—6605) 

LSFODF: a generalized nonlinear least-squares fitting program 
for use with ORELA ODF files, 4:22957 (ORNL/TM—6545) 

Material control and accountability aspects of safeguards for the 
USA **U/TH fuel recycle plant, 4:21850 (ORNL/TM—6645) 

Materials engineering in the Large Coil Test Facility, 4:25014 
(CONF-781017—1) 

Mathematical modeling in low-level radioactive waste 
management, 4:21775 (CONF-781121—15) 

Method for simulating fusion reactor radiation damage using triple 
ion beams, 4:25079 (CONF-781113—10) 

Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109—2) 

Microscopic, semi-realistic interactions for both light- and heavy- 
ion scattering, 4:24872 (CONF-781058—2) 

Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases, 4:24759 (CONF-781113— 
28) 

ORNL-PWR BDHT analysis procedure: an overview, 4:23119 
(CONF-781146—8) 

Oxygen partial pressure: a key to alloying and discovery in metal 
oxide—metal eutectic systems, 4:23986 (CONF-781172—1) 

Ozone in aquatic systems: a selected, annotated bibliography, 
4:24686 (ORNL/EIS—145) 

Physical, chemical, and ecological characterization of solid wastes 
from a Lurgi gasification facility, 4:21173 (CONF-7809113—1) 

Power plant land availability constraints on waste heat utilization, 
4:22678 (CONF-781213—4) 

Preliminary thoughts on proxy PNA compounds in the vapor and 
solid phase, 4:21255 (CONF-781150—5) 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM— 
6467) 

Rapid analysis of PNA compounds in complex samples by room 
temperature phosphorimetry, 4:24065 (CONF-781150—1) 

Reduction of plutonium(VI) to plutonium(IV) in nitric acid by 
nitric oxide or nitrogen dioxide gases, 4:24130 (ORNL/TM— 
6552) 

Regional economic/demographic projections for energy policy 
analysis, 4:23425 (ORNL/TM—6668) 

Response of a tokamak plasma to particle and momentum sources, 
4:24946 (ORNL/TM—6575) 

Response of a uranium—plastic calorimeter to low GeV (5 10- 
GeV) protons, 4:24386 (ORNL/TM—6709) 

Role of the large coil program in the development of 
superconducting magnets for fusion reactors, 4:25012 (CONF- 
780952—5) 

SACRD: a data base for fast reactor safety computer codes, 
general description, 4:23157 (ORNL—5477/V1) 

SACRD: a data base for fast reactor safety computer codes, 
contents and glossary of Version ! of the system, 4:23158 
(ORNL—5477/V2) 
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Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory Foamglas Shipping Container, 4:21727 
(ORNL—5407/R1) 

Scaling studies of beam-heated tokamaks, 4:24987 (ORNL/TM— 
6584) 

Scenarios for '*C release to the atmosphere by the world nuclear 
industry and estimated radiological impacts, 4:21835 (CONF- 
7810133—1) 

Sensitivity and uncertainty analysis applied to the NBS-ISNF, 
4:24883 (CONF-780858—8) 

Separation Systems Data Base: a users’ manual, 4:24078 (ORNL/ 
TM—6593) 

Sodium boiling in a full-length 19-pin simulated fuel assembly 
(THORS Bundle 6A), 4:23159 (ORNL/TM—6553) 

Solar fuels and chemicals study, results, 4:22299 (CONF-781103— 
1) 

Solution (in situ leach) mining of uranium: an overview, 4:21671 
(CONF-781105—60) 

Stability of cable-in-conduit, force-cooled conductors: elementary 
theory, 4:24175 (ORNL/TM—6657) 

Steady-state sodium tests in a 19-pin internally guard-heated 
simulated LMFBR fuel assembly with a six-channel internal 
blockage: record of experimental data for THORS bundle 3C, 
4:22861 (ORNL/TM—6498) 

Strategy for the practical utilization of thorium fuel cycles, 
4:22952 (CONF-781042—2) 

Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-781202—37) 

Summary of procedures used to transport and distribute consumer 
products, 4:24670 (ORNL/TM—6675) 

Surface Mining Control and Reclamation Act of 1977 and 
potential impacts on fish and wildlife, 4:21256 (CONF-781154— 
1) 

Thermal effects on aquatic organisms: an annotated bibliography 
of the 1977 literature, 4:24577 (ORNL/EIS—143) 

Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781146—12) 

Thorium fuel cycle: a nuclear strategy and fuel recycle 
technology, 4:22951 (CONF-780904—3) 

Turbulent destabilization and saturation of the universal drift 
mode in a sheared magnetic field, 4:24965 (ORNL/TM—6620) 

Uranium and thorium loadings determined by chemical and 
nondestructive methods in HTGR fuel rods for the Fort St. 
Vrain Early Validation Irradiation Experiment, 4:22820 
(ORNL/TM—6562) 

Use of indexed sensitivity factors in the analysis of nickel and iron 
based alloys: study of the decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 (CONF-781076—1) 

Use of nuclear reactions to trace the source of oxygen in 
anodization, 4:24051 (CONF-781113—16) 

User's guide for an IBM PL/I implementation of level 1 of the 
proposed American National Standard specifications for an 
information interchange data descriptive file, 4:25127 (ORNL/ 
CSD/TM—74) 

Utility language for the NMFECC, 4:25115 (CONF-781053—4) 

Vibration analysis method for detection of abnormal movement of 
material in a rotary dissolver, 4:21699 (CONF-781169—2) 

Voloxidation of the UO: axial blankets from irradiated (U,Pu)O2 
fuel rods, 4:21705 (ORNL/TM—6635) 

Oak Ridge Y-12 Plant, TN (USA) 

Analysis of botanical samples for 25 elements using an automated 
inductively-coupled plasma spectrometer, 4:21668 (Y/DK— 
207) 

Improved optics for automatic stored-seam tracking on an 
electron-beam welder, 4:24160 (Y—2162) 

LASL laser mirror program. Excerpts from Y-12 Development 
Division technical progress reports ending June 1, 1978, 4:24261 
(Y/DA—7878) 

Precision machining commercialization, 4:24154 (UCID—17948) 

Surface analysis of residual contaminants from dye-penetrant 
testing, 4:23892 (Y—2164) 

Ocean Systems, Inc., Reston, VA (USA) 

OTEC platform configuration and integration study. Volume I. 
Systems engineering and integration. Final report, 4:22166 
(DOE/ET/4063—1(Vol.1)) 

Office of Water Research and Technology, Washington, DC (USA) 

Scale-free-vapor-compression evaporation. Water research capsule 
report, 4:23670 (PB—281124) 


PEDCO-ENVIRONMENTAL, INC., CINCINNATI, OH 


Ohio State Univ., Columbus (USA). Dept. of Metallurgical 
Engineering 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978—February 28, 1979, 4:23938 (COO— 
2421-5) 
Ohio State Univ., Columbus (USA). Dept. of Physics 
Gauge field theories. Part three. Renormalization, 4:24813 
(COO— 1545-245) 
Oklahoma State Univ., Stillwater (USA). School of Chemical 
Engineering 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 1978—June 15, 1978, 4:21232 
(FE—2278-9) 
Oklahoma Univ., Norman (USA) 
Lateral and tilt whirl modes of flexibly mounted flywheel systems, 
4:23322 (SAND—78-7070) 
Proceedings of the gas conditioning conference, 4:21543 (CONF- 
7703114—) 
Oklahoma Uniy., Norman (USA). School of Aerospace, Mechanical 
and Nuclear Engineering 
Research on the dynamics of band-supported flywheel systems. 
Final report, 4:23797 (SAND—78-7074) 
Whirling response and stability of flexibly mounted, ring-type 
flywheel systems, 4:23323 (SAND—78-7073) 
Old Dominion Univ., Norfolk, VA (USA). Research Foundation 
Fate of chlorine in seawater. Progress report, August 1, 1977— 
September 31, 1978, 4:24567 (ORO—5572-1) 
ONWI Library, Columbus, OH (USA) 
ONWI library reports list, 4:21739 (ONWI—2) 
Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineering 
Evaluation of fission product after-heat. Quarterly report, April 
1—June 30, 1978, 4:22723 (NUREG/CR—0399) 
Oregon State Univ., Corvallis (USA). Dept. of Oceanography 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. Third technical status report, October 1, 
1978—December 31, 1978, 4:22512 (DOE/ET/28453—3) 
Oregon State Univ., Corvallis (USA). Water Resources Research 
Inst. 


Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB—281807) 

Oregon Univ., Eugene (USA). Inst. of Theoretical Science 

Construction of the functional integral representation for fermion 
Green's functions, 4:24814 (DOE/ER/70004—223) 

Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004—225) 

Proposal to measure the D meson decay constant F/sub D/, 
4:24790 (DOE/ER/70004—217) 

Oronzio de Nora Impianti Elettrochimici S.p.A., Milano (Italy) 

Hydrogen/halogen energy storage system, 4:23565 (BNL—25212) 


Pp 


Payne, Inc., Annapolis, MD (USA) 

Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS—4121) 

Peat, Marwick, Mitchell and Co., Anchorage, AK (USA) 

Alaska OCS socioeconomic studies program, Beaufort Sea region 
- manmade environment. Technical report, 4:21477 (PB— 
281634) 

Alaska OCS socioeconomic studies program. First annual report: 
Synthesis of findings. Executive summary, 4:21381 (PB— 
281548) 

Alaska OCS socioeconomic studies program. Prudhoe Bay case 
study. Technical report, 4:21380 (PB—281544) 

Alaska OSC socioconomic studies program. First annual report: 
Synthesis of findings, 4:21379 (PB—281536) 

PEDCO-Environmental, Inc., Cincinnati, OH (USA) 

Particulate and sulfur dioxide emission control costs for large coal- 
fired boilers. Final report, 4:22664 (PB—281271) 

Survey of flue gas desulfurization systems: Cholla Station, Arizona 
Public Service Co. Final subtask report January—June 1977, 
4:22660 (PB—281104) 





PENNSYLVANIA STATE UNIV., UNIVERSITY PARK 


Survey of flue gas desulfurization systems: La Cygne Station, 
Kansas City Power and Light Co. Final subtask report 
January—June 1977, 4:22663 (PB—281107) 

Survey of flue gas desulfurization systems: St. Clair Station, 
Detroit Edison Co. Final subtask report January—June 1977, 
4:22662 (PB—281106) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final subtask report January—June 
1977, 4:22661 (PB—281105) 

Pennsylvania State Univ., University Park (USA) 

Selected resource materials for developing energy conservation 
programs in the government sector, 4:23476 (NP—23515) 

Selected resource materials for developing energy conservation 
programs in the small business/commercial sector, 4:23477 
(NP—23516) 

Pennsylvania State Univ., University Park (USA). Dept. of 


Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April—June 1978, 4:21191 
(FE—2710-3) 

Pennsylvania Univ., Philadelphia (USA) 

Kinetics and modeling of the oxidative pretreatment of coal. Third 
period progress report, July 1977—June 1978, 4:21233 (FE— 
2450-3) 

Phillips Petroleum Co., Homer City, PA (USA) 

Gas generator research and development: BI-GAS process. 88th 
monthly progress report, December 1978. BCR Report L-956, 
4:21175 (FE—1207-56) 

Physics International Co., San Leandro, CA (USA) 

Further studies of collective ion acceleration in intense pulsed 
electron beams. PIFR-557. Final report, May 1976—May 1977, 
4:24351 (SAN—948-1) 

Pisa Univ. (Italy). Ist. de Elettrotecnica 

Analysis of the mechanical oscillations in the transmission shaft 
turbine-alternator, 4:22612 (N—78-23448) 

Economies of scale, reliability and generation capacity: the 
economics of small versus large electricity generating units, 
4:22648 (LA-UR—79-18) 

Planning Research Corp., McLean, VA (USA) 

Application and system design study for cost-effective solar 
photovoltaic systems at Federal installations. Preliminary 
report, 4:22008 (HCP/CS—0306) 

Polytechnic Inst. of New York, Farmingdale (USA) 

Studies of parametric decay instabilities in magneto plasma, 

4:24969 
PRC Energy Analysis Co., McLean, VA (USA) 

Solar energy commercialization for African countries, 4:21954 
(HCP/CS—2522) 

Preussag A.G. Erdoel und Erdgas, Hannover (Germany, F.R.) 

Conceptual design of a floating drilling unit for oil and gas 
exploration in greater waterdepth, 4:21333 (BMFT-FB-M—77- 
01 

ave Univ., NJ (USA) 

Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977—September 30, 1978, 
4:23710 (COO—4191-1) 

Iron radiation in tokamak discharges, 4:24940 (CONF-780975—1) 

Nuclear chemistry project. Progress report, January 1, 1978— 
December 31, 1978, 4:24818 (COO—2184-46) 

Princeton Univ., NJ (USA). Dept. of Geological and Geophysical 


Uranium distribution in mined deposits and in the earth’s crust. 

Final report, 4:21641 (GJBX—1(79)) 
Princeton Univ., NJ (USA). Plasma Physics Lab. 

Analytical theory of drift waves and drift Alfven waves in 
tokamaks, 4:24977 (PPPL—1512) 

Bibliography of Plasma Physics Laboratory publications and 
reports, January 1, 1978—December 31, 1978, 4:24914 
(MATT—1(Suppl.7)) 

Charge exchange ion temperature measurements during high 
power neutral beam injection on PLT, 4:24927 (PPPL—1507) 

Coaxial lower hybrid plasma source, 4:24963 (PPPL—1509) 

Convective cells and transport in toroidal plasmas, 4:24947 
(PPPL—1496) 

Energy storage for tokamak reactor cycles, 4:25027 (PPPL—1511) 

Environmental control of tritium use at the Tokamak Fusion Test 
Reactor (TFTR), 4:25046 (PPPL—1494) 

Hydromagnetic waves in high 8 plasmas, 4:24978 (PPPL—1514) 

ICRF heating research in USA, 4:24916 (CONF-78061 16—1) 
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Numerical studies of current generation by radio-frequency 
traveling waves, 4:24976 (PPPL— 1506) 

PLT neutral beam heating results, 4:24919 (PPPL—1491) 

Radiation, impurity effects, instability characteristics, and 
transport in ohmically heated plasmas ‘in the PLT tokamak, 
4:24918 (PPL—1492) 

Scattering of suprathermal ions by partially ionized impurities, 
4:24948 (PPPL—1513) 

SLPX: superconducting long-pulse experiment, 4:24990 (PPPL— 
1481) 

Systems study of tokamak fusion—fission reactors, 4:24989 
(PPPL—1450) 

Utilization of fusion neutrons in the tokamak fusion test reactor for 
blanket performance testing and other nuclear engineering 
experiments, 4:25084 (PPPL—1510) 

Volt-second consumption during the startup phase of a large 
tokamak, 4:24991 (PPPL—1508) 

Project Management Corp., Oak Ridge, TN (USA) 

Technical review, 4:22842 (CRBRP-PMC—79-01) 

Public Service Electric and Gas Co., Newark, NJ (USA) 

Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976—August 30, 1977, 4:21914 (CONS—2925- 
2) 

Blending of hydrogen in natural gas distribution systems. Volume 
III. Gas blends leakage tests of selected distribution system 
components. Final report, June 1, 1976—Appril 30, 1978, 4:21915 
(CONS—2925-3) 

Purdue Univ., Lafayette, IN (USA) 

Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966—November 30, 
1978, 4:24548 (COO—1495-30) 

Solution of spatial equilibrium problems with Benders 
decomposition, 4:23428 (SAND—78-0998C) 


Radian Corp., Austin, TX (USA) 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:23516 (EPA—600/7-77-125a(Vol.1)) 

Radiation Monitoring Devices, Inc., Watertown, MA (USA) 

Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977—January 31, 1978, 4:24619 (COO—2541-1) 

RAND Corp., Santa Monica, CA (USA) 

Constraints on the commercialization of oil shale, 4:21597 (R— 
2293-DOE) 

Giant oil fields and world oil resources, 4:21326 (RAND/R— 
2284-CIA) 

NEWS (Nuclear Energy, Weapons and Safeguards) data base: a 
computerized bibliography, 1975—April 1978, 4:21851 (P— 
6219) 

Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R—2294-DOE) 

Urban impacts of Federal policies. Volume 3. Fiscal conditions, 
4:23505 (RAND/R—2114-KF/HEW) 

Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Nuclear 

Engineering 

Neutron spectroscopy with the Rensselaer Intense Neutron 
Spectrometer, 4:24820 (COO—2494-10) 

Resources Agency of California, Sacramento (USA) 

Radioactive materials in California, 4:23463 (NP—23549) 

Reynolds Metals Co., Richmond, VA (USA) 

Solar heating and hot water system installed at Listerhill, 

Alabama, 4:22190 (DOE/NASA/CR—150870) 
ec tg eee Elektrizitaetswerk A.G., Essen (Germany, 





Solar water heating, 4:22317 (BMFT-FB-T—77-42) 
Rhode Island Univ., Narragansett (USA) 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 1: New England. Final technical 
report, 4:21374 (PB—281446) 

Rijksuniversiteit Utrecht (Netherlands) 
Radioactive waste. Chapter 4, 4:21787 (INIS-mf—421) 
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Rio Blanco Oil Shale Co., Denver, CO (USA) 

Empirical characterization of oil shale fragmentation experiments, 
4:21606 (LA-UR—79-88) 

Robert S. Kerr Environmental Research Lab., Ada, OK (USA) 

Control of animal production odors: the state-of-the-art, 4:24492 
(PB—281679) 

Rochester Univ., NY (USA) 

Annual Progress Report, 4:24964 (COO—3497-33) 

Diffusional creep of multicomponent systems. Progress report, 
February 1, 1978—January 31, 1979, 4:23848 (COO—2296-19) 

J/sub IC/ measured from unstable test specimens with finite 
differences in crack areas, 4:23883 (COO—2422-14) 

Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978—January 31, 1979, 
4:24760 (COO—4694-1) 

Low molecular weight Ca®* -carrier from inner mitochondrial 
membrane, 4:24592 (UR—3490-1419) 

Nuclear structure theory. Annual technical progress report, 
October 1, 1977—September 30, 1978, 4:24867 (COO—2171- 
182) 

Pion dissociation in the nuclear Coulomb field, 4:24779 (COO— 
1764-337) 

Rochester Univy., NY (USA). Dept. of Physics and Astronomy 

Hadron-nucleus inclusive data from Fermilab, 4:24786 (COO— 
3065-210) 

Particle physics using nuclear targets, 4:24804 (COO—3065-211) 

Symmetries and statistical behavior in fermion systems, 4:24868 
(COO—2171-184) 

Rochester Univ., NY (USA). School of Medicine and Dentistry 

Agenda of behavioral toxicology, 4:24714 (UR—3490-1382) 

Rohr Industries, Inc., Chula Vista, CA (USA) 

Preliminary power train design for a state-of-the-art electric 

vehicle, 4:23787 (DOE/NASA/0592—78/1(Vol.1)) 
Rutgers--the State Univ., New Brunswick, NJ (USA). Dept. of 

Biochemistry and Microbiology 

Hypercellulolytic mutants and their role in saccharification, 
4:24621 (CONF-7806107—3) 

Rutgers--the State Univ., Piscataway, NJ (USA). Dept. of Electrical 

Engineering 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Annual progress report, January 1—December 31, 1977, 4:22012 
(NSF/RANN/SE/AER—73-0397/PR/77/4) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, April 1—June 30, 1977, 4:22013 
(NSF/RANN/SE/AER—73-03197/PR/77/2) 


S 


Sandia Labs., Albuquerque, NM (USA) 

Accident descriptions for emergency response exercise scenarios, 
4:23069 (NUREG/CR—0388) 

Aerodynamic performance of the 17-metre-diameter Darrieus 
wind turbine, 4:22581 (SAND—78-1737) 

Analysis of the potential of wind energy conversion systems, 
4:22571 (SAND—78-2099C) 

Application of inertial confinement fusion to weapon technology, 
4:25057 (SAND—77-0913) 

Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND—78-2176) 

Assessment of stress-strain data suitable for finite-element elastic— 
plastic analysis of shipping containers, 4:24239 (NUREG/CR— 
0481) 

Characterization of a titanate based ceramic for high level nuclear 
waste solidification, 4:21762 (SAND—78-2016C) 

Chemical vapor deposition of TiBz on graphite, 4:24022 (SAND— 
78-1794C) 

Closed-cycle hydride engines, 4:22338 (SAND—78-2228) 

Conceptual design of a system for detecting national diversion of 
LWR spent fuel, 4:21855 (SAND—78-0192) 

Cooling of particulate debris beds: analysis of the initial D-series 
experiments, 4:23161 (SAND—78-1754C) 

Criteria for evaluating guard force proposed response tactics. 
Interim progress report, October—November 1978, 4:21858 
(SAND—79-0008) 


SANDIA LABS., ALBUQUERQUE, NM (USA) 


Deformation of the Sandia metallic ring seal test fixture, 4:24240 
(SAND—78-2191) 

Design definition model project for employee orientation, 4:24144 
(SAND—78-1988) 

Design of a high precision dilatometer using laser interferometry, 
4:24403 (SAND—78-1796) 

Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 
(SAND—78-2196C) 

DXPLOT: a flexible data plotting program utilizing the 
DISSPLA package, 4:25132 (SAND—79-0119) 

Environmental effects of transporting radioactive materials in 
nuclear waste management systems, 4:21729 (SAND—78- 
1211C) 

ESR evidence of octahedral site occupation in ScH/sub x/:Er, 
4:24037 (SAND—78-1400C) 

Etching study for the MC2980 glass ceramic preform, 4:23979 
(SAND—78-1295) 

Evaluation of salt beds in New Mexico as a geologic repository 
for nuclear waste, 4:21813 (SAND—78-2086C) 

Evalution of solar Rankine-cycle engine systems, 4:22337 
(SAND—78-0986) 

Experimental verification of a combined environment accelerated 
aging method applied to electrical cable material, 4:23162 
(SAND—78-1907A) 

Explosive technique for axisymmetric expansion of cylinders at 
high strain rates, 4:24152 (SAND—78-2393) 

Failure analysis of ruptured steam-generator pipe, Cat Canyon oil 
field, 4:21385 (SAND—78-1388) 

Fracture toughness of steel—aluminum deformation welds, 
4:23890 (SAND—78-1736) 

High current linear ion accelerators for inertial fusion, 4:24358 
(SAND—78-2049C) 

High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND—78-2111C) 

Hydrogen depth profiling using elastic recoil detection, 4:24060 
(SAND—79-0210C) 

Hygrothermal effects on the mechanical response of Kevlar 49/ 
epoxy laminates, 4:24028 (SAND—78-1362C) 

In situ oil shale bed preparation study. Progress report, February 
1976—February 1978, 4:21608 (SAND—78-1950) 

Instrumentation and process control development for in situ coal 
gasification. Fourteenth and fifteenth quarterly reports, March 
1978—August 1978, 4:21197 (SAND—78-2311) 

Interactions of simulated waste radionuclides and rocks, 4:21808 
(SAND—78-0929C) 

Interface and Controller Chassis for the plutonium protection 
system, 4:21856 (SAND—78-0696) 

International safeguards for fast critical facilities, 4:21854 
(SAND—78-0168) 

Latch-up and radiation integrated circuit--LURIC: a test chip for 
CMOS latch-up investigation, 4:24307 (SAND—78-1540) 

Long range plan for computing at Sandia Laboratories, 
Albuquerque, 4:25131 (SAND—79-0094) 

Mechanical response of marine sediments resulting from isolation 
of radioactive wastes, 4:21816 (SAND—79-0219C) 

Methodology for value/impact assessment of nuclear regulatory 
research programs, 4:23142 (NUREG/CR—0359) 

Migration of cesium in dolomite from the Rustler Formation in 
the Los Medanos area in Southeastern New Mexico, 4:21809 
(SAND—78-1179C) 

Migration studies of radionuclides at the WIPP site, 4:21812 
(SAND—78-1936C) 

Near-surface heater experiments, 4:21811 (SAND—78-1401C) 

Numerical modeling of a true in situ oil shale retort, 4:21607 
(SAND—78-1306) 

Path enumeration program (ENUMPTH) for physical protection 
effectiveness evaluation, 4:21857 (SAND—78-1349) 

Physical protection of nuclear facilities quarterly progress report, 
April—June, 1978, 4:22722 (NUREG/CR—0360) 

Pilot plant study, 4:21879 (SAND—78-1959C) 

Postaccident heat removal: debris-bed experiments D-2 and D-3, 
4:23146 (NUREG/CR—0421) 

Preliminary deformation-mechanism map for salt (with application 
to WIPP), 4:21815 (SAND—79-0076) 





SANDIA LABS., LIVERMORE, CA (USA) 


Preliminary report on fire protection research program fire 
barriers and suppression (September 15, 1978, test), 4:22986 
(NUREG/CR—0596) 

Proceedings of the workshop on mechanical storage of wind 
energy, 4:22584 (SAND—79-0001) 

Program plan. Nuclear power plant design concepts for sabotage 
protection, 4:22724 (NUREG/CR—0463) 

Qualification Testing Evaluation Program: light water reactor 
safety research. Quarterly report, April—June 1978, 4:23144 
(NUREG/CR—0401) 

Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND—78-1776) 

Quartz resonator pressure gauge: design and fabrication 
technology, 4:22530 (SAND—78-2264) 

Radiation effects in optical emitters and receivers, 4:24396 
(SAND—78-1798C) 

Radiation-induced impulse loading on a spherical shell, 4:24151 
(SAND—78-1915) 

Relativistic electron beam energy deposition in thin gold and 
aluminum targets, 4:25058 (SAND—78-2026) 

Report on the CORDAX Coordinate Measuring Machine, Model 
3000, 4:24405 (SAND—78-1980C) 

Risk methodology for geologic disposal of radioactive waste: 
interim report, 4:21793 (NUREG/CR—0458) 

ROM-based sequential circuits (an alternative approach to 
conventional logic design), 4:24308 (SAND—78-2333) 

Sandia Laboratory combustion simulation facility, 4:21316 
(SAND—78-2240) 

Seabed disposal program. Annual report, January—December 
1977. Volume 1, 4:21810 (SAND—78-1359) 

Seven years of experience with SCORE, 4:25129 (SAND—78- 
2048C) 

Solar Mechanical Energy Storage Project, 4:21962 (SAND—78- 
1982C) 

Solderability, 4:23825 (SAND—78-1749C) 

Solution of spatial equilibrium problems with Benders 
decomposition, 4:23428 (SAND—78-0998C) 

System study on the feasibility of a coal-fired total-energy plant 
(with solar options) for Sandia Laboratories, 4:23470 (SAND— 
78-0979) 

TFILE: a user callable tape file archiving system for NOS, 
4:25128 (SAND—78-2022) 

Third international seabed high-level waste disposal assessment 
workshop, Albuquerque, New Mexico, February 6—7, 1978: a 
report to the NEA Radioactive Waste Management Committee, 
4:21807 (SAND—78-0369) 

User's manual for the magnetohydrodynamic generator channel 
code, MHDCHN, 4:23557 (SAND—78-1260) 

Viscosity and density of 2-methyltetrahydrofuran as a function of 
temperature, 4:24112 (SAND—78-1414) 

Wind time series analyses for WECS applications, 4:22570 
(SAND—77-1701) 

Sandia Labs., Livermore, CA (USA) 

Combustion of pulverized coals: an assessment of research needs. 
I. Background, justification, and mineral matter, 4:21317 
(SAND—78-8804) 

Design of a multichannel FM/FM telemetry system for high G 
environment applications, 4:24309 (SAND—78-8042) 

Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977—September 
30, 1978, 4:21913 (SAND—79-8200) 

Laser velocimeter measurements in a constant volume internal 
combustion engine simulator, 4:23733 (SAND—78-8721) 

Physical protection of nuclear materials in transit. Quarterly 
progress report, April—June 1978, 4:21849 (NUREG/CR— 
0475) 

Preliminary results from a quasi-classical trajectory analysis of the 
H + O. — OH + O reaction, 4:24139 (SAND—79-8205) 

Selected papers on piezoelectricity and impulsive pressure” 
measurements, 4:24404 (SAND—78-1911) 

Systems studies department FY78 activity report. Vol. I. 
Computing and applied mathematics, 4:25130 (SAND—78- 
8285) 

Science and Education Administration, Clay Center, NE (USA). Meat 

Animal Research Center 

Kinetics of methane fermentation, 4:22050 (CONF-780549—8) 
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Science Applications, Inc., El] Segundo, CA (USA) 

Titanium response to simulated nuclear cloud particle 
environments. Volume I. Analytical and experimental results. 
Final report, September 1976—August 1977, 4:23935 (AD-A— 
055885) 

Titanium response to simulated nuclear cloud particle 
environments. Volume II. Test data. Final report, September 
1976—August 1977, 4:23936 (AD-A—055886) 

Science Applications, Inc., La Jolla, CA (USA) 

Radiation source terms in LWR and LMFBR spent fuel. Final 
report, 4:22715 (EPRI-NP—948) 

Utilization of real-time x-radiography for in-service inspection of 
nuclear reactor piping: feasibility investigation. Final report, 
4:22716 (EPRiI-NP—950) 

Science Applications, Inc., McLean, VA (USA) 

Material control in nuclear fuel fabrication facilities. Addendum to 
Part I: fuel descriptions and fabrication processes, 4:21695 
(UCRL—13916(Pt.1)(Add.)) 

Material control in nuclear fuel fabrication facilities. Part IT. 
Accountability, instrumentation and measurement techniques in 
fuel fabrication facilities, 4:21696 (UCRL—13916(Pt.2)) 

Solar heating and cooling systems studies. Fifth monthly technical 
status report, September 1—September 30, 1978, 4:22229 
(TID—28940) 

Science Applications, Inc., Oakland, CA (USA) 

Thermomechanical response of a one-level spent fuel nuclear 

waste repository, 4:21825 (Y/OWI/SUB—78/16549/1) 
Science Applications, Inc., Palo Alto, CA (USA) 

Location dependent common cause analysis with an application to 
fires, 4:23117 (CONF-781105—57) 

Scientific Process and Research, Inc., Highland Park, NJ (USA) 
Lowering of energy consumption in plastics processing. Report 
for 1 October 1977—31 March 1978, 4:23669 (PB—281113) 

Siemens A.G., Erlangen (Germany, F.R.) 

Secure electric power supply also in the case of a network 

breakdown, 4:22680 (AED-CONF—78-155-049) 
Simpson, Usher and Jones, Inc., Anchorage, AK (USA) 

Kodiak Island Borough outer continental shelf impact study. 
Volume two: Community inventory, 4:21382 (PB—281745) 

Kodiak Island Borough outer continental shelf impact study. 
Volume one: Level of oil activity, policy alternatives, summary 
of impact, 4:21479 (PB—281744) 

= Institution, Rockville, MD (USA). Radiation Biology 


Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1978—December 31, 
1978, 4:22064 (TID—28979) 

Solar Energy Research Inst., Golden, CO (USA) 

Assess standards and codes. Technical progress report, 4:21992 
(SERI—17) 

Densified biomass: a new form of solid fuel, 4:21939 (SERI—35) 

Wind resource analysis. Annual report, 4:22572 (SERI/TR—36- 
088) 

Solaron Corp., Denver, CO (USA) 

Prototype solar heating and cooling systems including potable hot 

water. Quarterly reports, 4:22188 (DOE/NASA/CR—150850) 
Service Center, Fort Collins, CO (USA) 

SOLCOST: Space heating handbook with service hot water and 

heat loads calculations, 4:22184 (DOE/CS—0042/3) 
South Carolina Univ., Columbia (USA) 

Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Third quarterly report, April 1, 1978—June 30, 1978, 4:21709 
(SRO—0947-M-1) 

South Carolina Univ., Columbia (USA). Coll. of Engineering 

Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Final report, 4:21710 (SRO—0949-M2) 

Southern California Edison Co., Rosemead (USA) 

Lime/limestone scrubber operation and control study. Final 
report, 4:22655 (EPRI-FP—627) 

Southern Illinois Univ., Carbondale (USA). Cooperative Wildlife 

Research Lab. 

Illinois lands surface mined for coal, 4:21276 (PB—281328) 

Southern Illinois Univ., Carbondale (USA). Dept. of Thermal and 

Environmental Engineering 

Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB—28 1326) 
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Southern Research Inst., Birmingham, AL (USA) 

Flue gas conditioning for enhanced precipitation of difficult ashes. 
Final report, 4:22656 (EPRI-FP—910) 

Solar Energy Center Planning Project, Atlanta, GA (USA) 

Summary and analysis of solar heating and cooling 
commercialization workshop, 4:21984 (TID—29059) 

Southwest Energy Management, San Diego, CA (USA) 

SOLARCON 77: seminar, 4:21960 (NP—23186) 

Southwest Research Inst., San Antonio, TX (USA) 

Reliability of steam turbine rotors, 4:22609 (EPRI-NP—923-SY) 

Steam turbine rotor reliability: task details, 4:22608 (EPRI-NP— 
923) 

Spire Corp., Bedford, MA (USA) 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 3, April—July 1978, 
4:22007 (DOE/JPL/954786—5) 

SRI International, Menlo Park, CA (USA) 

Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID—29334) 

Diesel cars in the United States. Final report, 4:23734 (TID— 
8735) 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Biennial 
report, November 1, 1975—October 31, 1977, 4:21213 (FE— 
2202-24) 

Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA—990) 

Three dimensional pool swell modeling of a Mark I suppression 
system. Final report, 4:23127 (EPRI-NP—906) 

Stanford Linear Accelerator Center, CA (USA) 

ATROPOS: a versatile data acquisition and analysis system, 
4:24406 (SLAC-PUB—2220) 

Charge separating spectrometer for annular ion beams, 4:25059 
(SLAC-PUB—2201) 

Free-wheeling hydraulic power mills, 4:22582 (SLAC-PUB— 
2204) 

Harmony in science: superconductivity and high energy physics, 
4:24360 (SLAC-PUB—2237) 

High speed trigger system for total deposited energy measurement 
in a liquid argon calorimeter, 4:24387 (SLAC-PUB—2216) 

Multi-ampere heavy ion injector for linear induction accelerators 
using periodic electrostatic focusing, 4:24359 (SLAC-PUB— 
2196) 

Phenomenology of heavy leptons and heavy quarks, 4:24810 
(SLAC-PUB—2226) 

Physical interpretation of the combinatorial hierarchy, 4:24794 
(SLAC-PUB—2225) 

SPIRES I: on-line search guide, 4:25149 (SLAC-TN—75-15) 

Summary talk, 4:24809 (SLAC-PUB—2221(ADD)) 

Stanford Univ., CA (USA) 

Comparative evaluation of nuclear fuel reprocessing techniques 
for advanced fuel cycle concepts, 4:21714 

Review of tau lepton properties, 4:24783 (SLAC-PUB—2230) 

Weak neutral-current interactions, 4:24812 (SLAC-PUB—2183) 

Stanford Univ., CA (USA). Center for Materials Research 

Growth of high phase-match temperature LiNbOs single crystals. 
Annual report for period ending March 15, 1978, 4:23988 
(UCRL— 13939) 

Stanford Univ., CA (USA). Dept. of Mechanical Engineering 

Analyzing the reprocessing decision: plutonium recycle and 
nuclear proliferation. Final report, 4:23462 (EPRI-NP—931) 

Stanford Univ., CA (USA). Dept. of Statistics 
Smoothing of sam les for maxima, 4:25124 geese 
Stanford Univ., CA (USA). Inst. for Energy Studi: 

Biomass energy for Hawaii. Volume I. Seay and background. 
Final report, 4:22058 (PB—281072) 

Biomass energy for Hawaii. Volume II. Sugar operations. Final 
report, 4:22059 (PB—281073) 

Biomass energy for Hawaii. Volume III. Mixed municipal refuse. 
Final report, 4:21927 (PB—281074) 

Biomass energy for Hawaii. Volume IV. Terrestrial and marine 
plantations. Final report, 4:22060 (PB—281075) 

Statens Industriverk, Stockholm (Sweden) 

Prototypes and demonstration plants for better energy utilization, 
4:23671 (SIND—1978-6) 

Statens Inst. foer Byggnadsforskning, Stockholm (Sweden) 

Low temperature systems in buildings, 4:23595 (SIB-R—29-1978) 

Project for the utilization of waste heat in Perstorp, Sweden, 
4:23683 (SIB-R—81-1978) 
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Unwanted ventilation: conditions and significance for the heat 
balance of buildings, 4:23596 (SIB-R—34-1978) 

Well-insulated airtight buildings: design and construction, 4:23630 
(SIB-D—10-1978) 

State Univ. of New York, Albany (USA) 

Nuclear spectroscopy and nuclear reaction work with (A) the 
Super HILAC at Berkeley; the Heavy Ion Accelerator at Yale; 
and (B) the 4 MeV Dynamitron SUNY, Albany, New York. 
Technical progress report, December 1, 1975—August 31, 1977, 
4:24830 (COO—2186-34) 

— of New York, Buffalo (USA). Environmental Studies 
iter 

Socio-economic and demographic profile of the West Valley, 
New York area, 4:21834 (ANL-K—78-4421-2) 

Views of West Valley area residents concerning the Nuclear Fuel 
Services facility at West Valley, New York, 4:21833 (ANL-K— 
78-4421-1) 

Steinmueller (L.u.C.) G.m.b.H., Gummersbach (Germany, F.R.) 

Investigations of the flow phenomena in pulverized coal 
gasification for the VEW process. Final report, 4:21167 
(BMFT-FB-T—78-27) 

Stoller (S.M.) Corp., Boulder, CO (USA) 

Power plant Early Alert Reporting System. Final report, 4:22585 
(EPRI-NP—988) 

Sueddeutsche Metallwerke G.m.b.H., Walldorf (Germany, F.R.) 

Solar water heating, 4:22317 (BMFT-FB-T—77-42) 

Sveriges Meteorologiska och Hydrologiska Inst., Stockholm 

IEA programme to develop and test solar heating and cooling 
systems. Task V. Use of existing meteorological information for 
solar energy application. Annual progress report, 4:21976 
(TID—23297/5) 

Swedish Council for Building Research, Stockholm 
Swedish Solar Energy Projects, 1978, 4:22218 (SIB-D—13-1978) 
Swedish Water and Air Pollution Research Lab., Goeteborg 

Estimation of the atmospheric input of acidifying substances to a 

forest ecosystem, 4:24479 (IVL-B—438) 
Canada Ltd., Edmonton, Alberta 

Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5, 4:24484 (NP— 
23367) 

Water quality and aquatic resources of the Beaver Creek 
Diversion System, 1977. Environmental Research Monograph 
1978-3, 4:21639 (NP—23491) 

Syracuse Univ., NY (USA) 

Electron pairs production at the ISR, 4:24778 (BNL—25075) 

= saree > ho a . Dept. of Chemical Engineering and 


Separation of krypton and xenon from reactor atmospheres by 

selective permeation. Final report, 4:23125 ae 
Syracuse Univ., NY (USA). Dept. of Electrical and Computer 

Engineerin 


g 
Heterojunction solar cells. Semiannual progress report, July 1, 
1977—December 31, 1977, 4:22042 (NSF/RANN/SE/AER— 
76-04168/PR/77/3,4) 
Systems Consultants, Inc., Washington, DC (USA) 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS—4192-1) 
Systems Control, Inc., Palo Alto, CA (USA) 
Decision and control in large-scale systems via spatial dynamic 
programming, 4:23667 (CONF-771005—8) 
Decomposition of mathematical programming by dynamic 
programming, 4:25113 (CONF-781005—3) 
Descriptor variable representation of large-scale deterministic 
systems. Second interim report. Draft, 4:22683 (TID—29390) 
Global optimality theorem for spatial dynamic programming, 
4:25114 (CONF-781005—4) 
Optimal control of completely maintainable dynamic systems, 
4:25117 (CONF-790105—2) 


T 


Technische Hochschule Aachen (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet 
Gasification of pit coal and coke with hydrogen at high pressure, 
4:21193 (NP—23558) 
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Technische Univ. Berlin (Germany, F.R.). Inst. fuer Luft- und 
Raumfahrt 


Situation of air traffic in comparison to ground transportation 
noting especially energy problems., 4:23657 (N—78-23072) 

The modular solar energy satellite. project proposal and 
development strategy, 4:22121 (N—78-23598) 

Theoretical and experimental investigations on continuous 
pneumatic transport of a fine-grained solid with a gas, 4:21294 
(ILR—31) 

Tel Aviv Univ. (Israel). Dept. of Physics and Astronomy 

Parity violation and the masslessness of the neutrino, 4:24811 

(DOE/ER/70004—225) 
Tennessee Univ., Knoxville (USA) 

Sensitivity and uncertainty analysis applied to the NBS-ISNF, 
4:24883 (CONF-780858—8) 

Tennessee Univ., Knoxville (USA). Dept. of Chemical and 

Metallurgical Engineering 

Oxygen partial pressure: a key to alloying and discovery in metal 
oxide—metal eutectic systems, 4:23986 (CONF-781172—1) 

Tennessee Univ., Knoxville (USA). Dept. of Nuclear Engineering 

Vibration analysis method for detection of abnormal movement of 

material in a rotary dissolver, 4:21699 (CONF-781169—2) 
Tennessee Univ., Knoxville (USA). Dept. of Physics 

Failure of single electron descriptions of molecular orbital 
collision processes, 4:24758 (CONF-781113—27) 

Tennessee Univ., Oak Ridge (USA). School of Biomedical Sciences 

Interaction of (+-)benzo(a)pyrene-78,8a-diol-9a, 10a-epoxide 
with fractionated eukaryotic DNA, 4:24603 (CONF-781039—3) 

Tennessee Univ., Tullahoma (USA). Space Inst. 

Engineering handbook on the atmospheric environmental 
guidelines for use in wind turbine generator development, 
4:22579 (NASA-TP— 1359) 

Tennessee Valley Authority, Chattanooga (USA) 

Evaluation of 1-MW horizontal scrubber. Final report, 4:21242 
(EPRI-FP—752) 

Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP—942) 

Tennessee Valley Authority, Muscle Shoals, AL (USA) 

Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP—942) 

Unique biophysical studies with diatomic deuterium beams, 
4:24632 (BNL—25203) 

Terra Tek, Inc., Salt Lake City, UT (USA) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 1. Executive summary. Preliminary 
feasibility study, 4:21770 (ANL-K—78-4238-1(Vol.1)) 

Texaco, Inc., Montebello, CA (USA). Montebello Research Lab. 

Gasification of residual materials from coal liquefaction. 
Evaluation of Rocketdyne char as feedstock to Texaco 
gasification process. Final report on Type I Laboratory Test, 
4:21179 (FE—2247-17) 

Gasification of residual materials from coal liquefaction. Quarterly 
report, July—September 1978, 4:21180 (FE—2247-19) 

Texas A and M Univ., College Station (USA). Research Foundation 

Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1978—January 1979, 4:24127 
(ORO—3898-39) 

Texas Dept. of Highways and Public Transportation, Austin (USA) 

Energy saving methods of restoring pavement surface 
characteristics. Research study, (final) September 1975—August 
1976, 4:23661 (PB—281901) 

Texas Governor's Energy Advisory Council, Austin (USA) 
Potential for energy conservation in Texas, 4:23594 (PB—281781) 
Texas Instruments, Inc., Dallas (USA) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles, Richmond 
Quadrangle, 4:21660 (GJBX—133(78)(Vol.2C)) 

Texas Tech Univ., Lubbock (USA) 

Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142—2) 

Plasma—laser interactions with solid polystyrene microspheres, 
4:25076 

Theoretical study of inertial confinement: model development and 
analyses of laser induced fusion by implosion of D—T pellets, 
4:25075 

Texas Univ., Austin (USA) 
Multiquark mesons, 4:24800 (ORO—3992-355) 
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Texas Univ., Austin (USA). Center for Energy Studies 

Power reduction in residential air conditioning systems through 
the use of thermal energy storage. Final report, 4:23629 (PB— 
281741) 

Texas Univ., Austin (USA). Center for Particle Theory 

Idea and application of spectrum-generating SU(3) and SU(4), 
4:24808 (ORO—3992-352) 

Rigged Hilbert space and decaying states, 4:24899 (ORO—3992- 
350 

Tereate Vain. Ontario (Canada). Dept. of Chemistry 

Production of electronically-excited species by photoselection of 
pathways (POP). Third quarterly report, August 1, 1978— 
October 31, 1978, 4:24093 (COO—4644-3) 

Toups Corp., Orange, CA (USA) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium, 4:21673 (GJBX—4(79)(Vol.1)) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium, 4:21674 (GJBX—4(79)(Vol.2)) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium, 4:21675 (GJBX—4(79)(Vol.3)) 

Toxicology Information Response Center, Oak Ridge, TN (USA) 

Vinyl chloride: a review, 1835—1975; an annotated literature 
collection, 1976—1975; a literature compilation, 1976—1977, 
4:24713 (ORNL/TIRC—78/3) 

Transport and Road Research Lab., Crowthorne (UK) 

Refuelling infrastructure for electric cars, 4:23791 (PB—281404) 

Use of waste and low-grade materials in road construction. 7. 
Miscellaneous wastes, 4:23666 (PB—281!416) 

Transportation and Economic Research Associates, Inc., Arlington, 

VA (USA) 

Disaggregating PIES fuel forecasts, validating PIES 
transportation model data base, and other technical services, 
4:23416 (TID—29000) 

Transportation Research Board, Washington, DC (USA) 

Optimizing the use of materials and energy in transportation 
construction, 4:23655 (CONF-7511152—) 

TRW Defense and Space Systems Group, Redondo Beach, CA (USA) 

Ongoing data reduction, theoretical studies. Final report, 4:24748 
(N—78-23644) 

Tulsa Univ., OK (USA) 

Experimental study of the kinetics of dry, forward combustion. 

Final report, 4:21605 (BETC—1820-1) 


U 


Ultrasonics International, Churchville, PA (USA) 

Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP—891) 

Union Carbide Corp., Oak Ridge, TN (USA). Computer Sciences Div. 

COBRA IV-I: an IBM-compatible version, 4:22767 (NUREG/ 
CR—0519) 

NC gaging software, 4:24147 (K/CSD/INF—78/31) 

Union Carbide Corp., Oak Ridge, TN (USA). Nuclear Div. 

Operators and systems programmers are people, too, 4:25119 
(CONF-7810122—1) 

Validation and sensitivity analysis of ORINC, 4:23132 (K/CSD/ 
INF—78/36) 

Union Carbide Corp., Sistersvil!2, WV (USA) 

Feasibility of low-cost, high-volume production of silane and 
pyrolysis of silane to semiconductor-grade silicon. Quarterly 
progress report, April—June 1978. Low cost silicon solar array 
project, 4:22002 (DOE/JPL/954334—7) 

United Nuclear Industries, Inc., Richland, WA (USA) 

Accident confinement response and dose calculations of single 
pressure tube events for NUSAR, 4:23103 (UNI—667) 

N Reactor updated safety analysis report, NUSAR, 4:23173 (UNI- 
M—90(Vol.1)) 

N Reactor updated safety analysis report, NUSAR, 4:23175 (UNI- 
M—90(Vol.3)) 

N Reactor updated safety analysis report, NUSAR, 4:23176 (UNI- 
M—90(Vol.4)) 

N Reactor updated safety analysis report, NUSAR, 4:23177 (UNI- 
M—90(Vol.5)) 

N Reactor updated safety analysis report, NUSAR, 4:23178 (UNI- 
M—90(Vol.6)) 





MAY 15, 1979 


N Reactor updated safety analysis report, NUSAR, 4:23179 (UNI- 
M—90(Vol.7)) 

N Reactor updated safety analysis report, NUSAR, 4:23174 (UNI- 
M—90(Vol.2)) 

Nusar backup calculations for SECR events, 4:23172 (UNI—841) 

Welding of copper silicon and zirconium II using the 1200 watt 
CO, continuous laser, 4:24410 (UNI—1190) 

United Technologies Research Center, East Hartford, CT (USA) 

Hot ion buildup and lifetime in LITE. Final report, 4:24917 
(COO—2277-12) 

University of Southern California, Los Angeles (USA) 

Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, January—March 1978, 4:21230 
(FE—2031-11) 

Uppsala Univ. (Sweden). Astronomiska Observatoriet 

Sky background measurements on the wavelength region from 
4800 A to 5800 A at the latitude of the polar cleft, 4:24744 (N— 
78-23670) 

Utah Univ., Salt Lake City (USA). Dept. of Mining, Metallurgical 
and Fuels Engineering 

Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July—September 1977, 4:21176 (FE—2006-9) 


Vv 


Valtion Teknillinen Tutkimuskeskus, Espoo (Finland) 

Instrumental neutron activation analysis as a routine method for 
rock analysis, 4:24054 (N—78-17550) 

Josephson tunnel junctions on niobium films, 4:24174 (N—78- 
17911) 

One-dimensional plasma simulation studies, 4:24945 (N—78-17887) 

Value Engineering Co., Inc., Alexandria, VA (USA) 

OTEC support services. Quarterly technical progress report No. 

2, 15 August 1978—14 November 1978, 4:22174 (TID—29342) 
Varian Associates, Lexington, MA (USA). Lexington Vacuum Div. 

Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the Low- 
Cost Silicon Solar Array Project. Ninth quarterly report, March 
19, 1978—June 18, 1978, 4:22004 (DOE/JPL/954374—6) 

Varian Associates, Palo Alto, CA (USA) 
Gyrotron output transmission circuit, 4:25031 (CONF-781218—2) 
Varta Batterie A.G., Kelkheim (Germany, F.R.). Forschungs- und 

Entwicklungszentrum 

Demands and effects of solar technology on electric power 
storage, 4:23343 (AED-Conf—78-155-047) 

Modern electric power supply systems with batteries for the 
protection of human life and technical equipment, 4:22650 
(AED-CONF—78-155-048) 

VEBA-CHEMIE A.G., Gelsenkirchen (Germany, F.R.) 

Structure of the field of conversion and distribution in the Federal 

Republic of Germany, 4:23487 (AED-Conf—77-544-001) 
Vereinigte Elektrizitaetswerke Westfalen A.G. (VEW), Dortmund 

(Germany, F.R.) 

Heat pumps and repercussions on ground water, principle and 
application, 4:23582 (AED-CONF—78-033-002) 

Vermont Univ., Burlington (USA). Dept. of Electrical Engineering 

Edison-Coordinated Joint Regional Solid Waste Energy Recovery 
Project, feasibility investigation. Final report, 4:21926 (PB— 
280159) 

Virginia Univ., Charlottesville (USA). Dept. of Physics 

Spectroscopy of surface adsorbed molecules. Progress report, 
May 1, 1978—April 30, 1979, 4:24005 (DOE—5776-2) 

Vrije Univ., Amsterdam (Netherlands) 

Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La—H system near LaHe ¢s at 250°K, 
4:23987 (IS-M—173) 


WESTINGHOUSE HANFORD CO., RICHLAND, WA 


Washington State Dept. of Natural Resources, Olympia (USA) 

Heat flow studies in the Steamboat Mountain-Lemei Rock area, 
Skamania County, Washington. Information circular 62, 4:22516 
(NP—23457) 

Washington State Univ., Pullman (USA) 

Azide mutagenicity in mammalian cell culture, 4:24687 (RLO— 
2221/T2-36) 

Washington Univ., Seattle (USA) 

Life and times of large p/sub T/ physics: diagnosis and prognosis, 
4:24797 (RLO— 1388-745) 

Washington Univ., Seattle (USA). Coastal Resources Program 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 5: Alaska, Washington, and 
Oregon. Final technical report, 4:21378 (PB—281450) 

Washington Univ., Seattle (USA). Dept. of Nuclear 

Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO—2225-T45-1) 

Wayne State Univ., Detroit, MI (USA). Dept. of Chemistry 

Radiolysis studies on reactive intermediates. Technical progress 
report, November 1, 1977—November 1, 1978, 4:24123 (COO— 
2086-89) 

Weizmann Inst. of Science, Rehovoth (Israel) 

Summary talk, 4:24809 (SLAC-PUB—2221(ADD)) 

Westinghouse Electric Corp., Madison, PA (USA). Advanced Coal 

Conversion Dept. 

Advances in fluidized bed gasification process development, 
4:21171 (CONF-781072—1) 

Westinghouse Electric Corp., Madison, PA (USA). Advanced 

Reactors Div. 

Design experience: CRBRP radiation shielding, 4:22840 (CONF- 
781117—7) 

Hydraulic and vibration characterization results of prototypic 
water flow tests of a 217-rod grid spaced river assembly, 
4:23090 (WARD-OX—3045-36) 

Large LMFBR shutdown heat removal system reliability trade-off 
study, 4:22866 (WARD-SR—3045-7) 

Westinghouse Electric Corp., Muncie, IN (USA). Large Power 

Transformer Div. 

Improvement in power frequency strength of high voltage 
insulation structures. First quarterly progress report, October— 
December 1978, 4:22697 (TID—29438) 

Westinghouse Electric Corp., Philadelphia, PA (USA) 

Steam turbine rotor reliability: task details, 4:22608 (EPRI-NP— 

923 
Westinghouse Electric Corp., Pittsburgh, PA (USA). Advanced 

Energy Systems Div. 

Artificial heart development program. Volume I. System 
development. Phase III summary report, July 1, 1973— 
September 30, 1977, 4:21883 (COO—3043-30(Vol.1)) 

Artificial heart development program. Volume II. System support. 
Phase III summary report, July 1, 1973—September 30, 1977, 
4:21884 (COO—3043-30(Vol.2)) 

Westinghouse Electric Corp., Pittsburgh, PA (USA). Large Rotating 

Apparatus Div. 

Structure design of the Westinghouse superconducting magnet for 
the Large Coil Program, 4:25013 (CONF-780952—43) 

Westinghouse Electric Corp., Pittsburgh, PA (USA). Research and 

Development Center 

Low cost silicon solar array project large area silicon sheet task: 
silicon web process development. Quarterly report, 4:22011 
(N—78-23563) 

Silicon web process development. Low Cost Solar Array Project, 
Large Area Silicon Sheet Task. Annual report, April 20, 1977— 
April 19, 1978, 4:22006 (DOE/JPL/954654—1) 

Steam turbine rotor reliability: task details, 4:22608 (EPRI-NP— 
923) 

Westinghouse Electric Corp., Tampa, FL (USA). Tampa Div. 

Status of Incoloy alloy 800 development for breeder reactor steam 

generators, 4:22860 (ORNL/Sub—4308/3) 
Westinghouse Electric Corp., Trafford, PA (USA) 

EHV reactor/capacitor switch. Final report, 4:22694 (EPRI-EL— 

934 
Wesltacheass Hanford Co., Richland, WA (USA) 

Effect of heat-treatment on elevated temperature fatigue-crack 
growth behavior of two heats of Alloy 718, 4:23887 (HEDL- 
SA—1544) 

Liquid lithium containment and control, 4:25026 (HEDL-SA— 
1623) 

Mechanical properties of transient-tested irradiated fast-reactor 
cladding, 4:23083 (HEDL-SA—1574) 





WESTINGHOUSE RESEARCH AND DEVELOPMENT 


— Research and Development Center, Pittsburgh, PA 
A) 
Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID—28779) 
West Virginia Univ., Morgantown (USA). Dept. of Chemical 
ng 


Anti-solvent induced agglomeration of mineral matter in coal 
derived liquids. Final report, 4:21154 (EPRI-AF—955) 

Optimization studies of various coal-conversion systems. Quarterly 
report, January—March 1978, 4:21181 (FE—2274-6) 

Wisconsin Univ., Madison (USA) 

Dissipative trapped electron instability in the linear multi-mirror 
device, 4:24967 

Infrared emission and scattering from the dense plasma focus, 
4:24933 

Wisconsin Univ., Madison (USA). Dept. of Nuclear Engineering 

Proposal to the United States Energy Research and Development 
Administration for continuation of fusion reactor technology 
studies. Progress report October 1, 1977—July 1, 1978, 4:24982 
(COO—4636-1) 

Simulation of transport in the central cell of a tandem mirror, 
4:24958 (UWFDM—268) 

TETR: a Tokamak Engineering Test Reactor to qualify materials 
and blanket components for early DT fusion power reactors, 
4:24996 (UWFDM—191) 

Wyle Labs., Huntsville, AL (USA). Solar Energy Systems Div. 

LARGO hot water system thermal performance test report, 
4:22318 (DOE/NASA/CR—150841) 

le fuer Atomkernenergie-Dokumentation (ZAED), 

Eggenstein-Leopoldshafen (Germany, F.R.) 

Practical experience with thermal insulation of housing, 4:23622 
(BMFT-FB-T—78-13) 


ERA Vol. 4, No. 9 





Authors’ surnames are indexed in the form 
appearing in the abstracted publication; 
given names are reduced to initials. Each 
author entry gives the publication title and 
the citation number. Report numbers, if 
applicable, are given in parentheses at the 
end of the entry. For publications with 
multiple authors, an author entry is pro- 
vided for each. Entries for the second and 
succeeding authors give references to the 
first author. 

Because of problems involved in 
the mechanical preparation of this index, 
all accent marks are omitted. Changes in 
spelling introduced as a result of accent 
omission follow standard conventions. 


A 


A-Moneim, M.T., See Zeuch, W.R., 
4:23095 
Abarcar, R.B., See Anand, D.K., 4:22250 
Abdel-Khalik, S.I., See Conn, R.W, 4:25074 
See Jurinak, J.J., 4:22480 
See Larsen, E.M., 4:25047 
See Ragheb, M.M.H., 4:25045 
Abdou, M.A., Material and design options 
for superconducting TF magnets in 
tokamaks, 4:25021 
See Jung, J., 4:25088 
Abdukhalikov, Ya.N., Study of carbonate 
reservoirs by industrial geophysical 
methods in Belorussian fields, 4:21360 
Abel, E., Unwanted ventilation: conditions 
and significance for the heat balance 
of buildings, 4:23596 (SIB-R—34- 
1978) 
Abell, I.R., Insulating window and door 
construction, 4:23598 
Abernathy, G.H., Improving the energy 
conversion efficiency of natural gas 
irrigation pumping plants. Annual 
report, 4:23668 (NMEI—12-1A) 
Abou-Sayed, A.S., See Jones, A.H., 4:21584 
Abraham, K.M., Novel Na/S battery using 
soluble S cathode, 4:23350 
Abraham, L., See Carpenter, J.A. Jr., 
4:21850 
Abrams, C.R., See Reed, S.T., 4:23979 
Abrams, J.R., See Heemstra, R.J., 4:21332 
Abramson, P.B., See Garner, P.L., 4:23270 
See Sienicki, J.J., 4:23156 
Abrego, L., See Ludemann, W.D., 4:21819 
Absher, K.R., See Young, M.W., 4:23074 
Abu-Dari, K., See Sofen, S.R., 4:24134 
Achard, J.C., See Percheron Born Guegen, 
A.P., 4:23390 
Achenbach, P.R., National Program Plan 
for building thermal envelope sytems 
and insulating materials: technology 
and implementation for energy 


AUTHOR INDEX 


conservation, 4:23475 (DOE/CS— 
0059) 

Ackerman, J.P., See Kinoshita, K., 4:23573, 
4:23576 

Ackermann, R.J., High-temperature phase 
diagram for the system Zr—O, 
4:23993 

Lower phase boundary of ZrO/sub 2-x/, 
4:23992 

Adam, M.F., In-cell laser element 
profilometer, 4:24217 

Adams, G., See Smith, G.R., 4:24828 

Adams, R., See Keane, J., 4:25050 

Adams, S.M., Methodologies for 
assessment of power plant ecological 
effects in the marine environment, 
4:22981 (CONF-7809109—2) 

Ozone in aquatic systems: a selected, 
annotated bibliography, 4:24686 
(ORNL/EIS—145) 

Adams, T.F., Theoretical light and velocity 
curves for Cepheid variables, 4:24733 
(LA—7598-MS) 

Adams, W.E., See Paulson, A.E., 4:23214 

Adamson, W.W., See Gadler, S.J., 4:21994 

Adcock, T.P., Solar heating and cooling 
system, 4:22233 

Addis, L., SPIRES I: on-line search guide, 
4:25149 (SLAC-TN—75-15) 

Additon, M.K., Scintillation probe profiles 
200 East Area crib monitoring wells, 
4:21742 (RHO-LD—28) 

Adelman, M.A., Producers, consumers, and 
multinationals: problems in analyzing 
a noncompetitive market, 4:21456 
(BNL—50782, pp 39-67) 

Ades, M., Thermal conductivity during 
initial stage restructuring in sphere- 
pac fuel, 4:22890 

Adler, T.J., Direct and indirect costs of 
transporting wood chips to supply a 
wood-fired power plant, 4:22062 
(TID—28737) 

Adnet, M., Illustration of a “frequency” 
failure: failure at the mions substation 
on june 15, 1970, 4:22700 

Ado, Yu.M., Institute of High Energy 
Physics 76 GeV proton synchrotron, 
4:24352 (LA-tr—78-66) 

Adriano, D.C., Environmental chemistry 
and cycling processes, 4:24554 
(CONF-760429—) 

Advani, S.H., Stress trajectory simulations 
across the Appalachian Plateau 
Province in West Virginia, 4:21585 
(MERC/SP—77/5, pp 442-448) 

Agarwal, S.C., Effects of oxygen addition 
on the void-swelling behavior of 
vanadium, 4:23971 

Aggarwal, B., See Packer, L., 4:24709 

Agrawal, A.K., See Guppy, J.G., 4:23110 

See Khatib-Rahbar, M., 4:23054 

See Staehle, R.W., 4:23938 

Ahluwalia, R.K., See Doss, E., 4:23556 


33A 


Ahmed, S., Accommodation of public 
preference in selection of energy 
alternatives, 4:23436 

Ahrenkiel, R.K., New 10.6-m saturable 
absorber: KCl doped with KReO,, 
4:25054 (LA-UR—78-2971) 

Ahrens, F.W., Design optimization of 
aquifer reservoir-based compressed air 
energy storage systems, 4:23312 
(CONF-781046—5) 

See Berghmans, J.A., 4:23314 

Aigner, V., Wisconsin energy use, 1973— 
1977, 4:23543 

Aiken, C.L.V., Residual Bouguer gravity 
anomaly map of New Mexico, 4:24719 
(LA—7466-MAP) 

Aiman, W.R., See Hill, R.W., 4:21209 

Aitken, D.W., Project sunshower: 
preliminary results and conclusions, 
4:22329 

Akasofu, S.I., Physics of magnetospheric 
substorms, 4:24749 

Akey, J.G., Hydraulic and vibration 
characterization results of prototypic 
water flow tests of a 217-rod grid 
spaced river assembly, 4:23090 
(WARD-OX— 3045-36) 

Aki, K., See Fehler, M., 4:22522 

Akihiko, Y., Diproton resonances in the 
mass region 2100 to 2800 MeV, 
4:24785 (ANL-HEP-CP—78-52) 

Akridge, J.M., See Bowen, C., 4:22313 

Alard, R., Wind: a bibliography, 4:22568 

AS., See Steinberg, M., 4:21211 

Alberi, G., Polarized proton-neutron total 
cross sections from proton-deuteron 
data, 4:24787 (LA—7589-MS) 

Alberi, J.L., Data acquisition and 
experiment control system for a large 
area neutron detector, 4:24367 
(BNL—25132) 

Albert, J.E., Livermore Timesharing 
Network surveillance system, 4:25139 
(UCRL—81602) 

Albert, R.E., See Burns, F.J., 4:24660 

Albery, W.J., Photogalvaic cells. II. 
Current-voltage and power 
characteristics, 4:22106 

Albisu, F., Extent of local participation, 
4:22708 (AED-Conf—77-498-002) 

Albright, C.E., Fracture toughness of 
steel—aluminum deformation welds, 
4:23890 (SAND—78-1736) 

Albright, D.C., Primary pipe rupture 
accident analysis for the Clinch River 
Breeder Reactor, 4:23192 

Albright, J.N., See Murphy, H.D., 4:22557 

Alcock, C.B., See Pickles, C.A., 4:23696 

Alcorn, W.R., See Berry, D.A., 4:21216 

Alcouffe, R.E., Calculations! efficiency of 
numerical transport methods: slab 
geometry, 4:22974 

Multigrid iteration strategy applied to 
the solution of the neutron diffusion 
equation, 4:22967 





ALDRED 


Aldred, A.T., See Viccaro, P.J., 4:23925 

Alekseev, F.A., Isotopic study of the oil 
deposit formation in the Pripyat 
trough, 4:21358 

Alekseev, P.D., Effect of chemical reagents 
on the crystallization of calcium 
suifate, 4:21413 

Alemo, J., Greenhouse with insulated 
glasspanes (= double glazing), 
4:23593 (NP—23490) 

Alexander, A.D.I., See Mascy, A.C., 
4:21792 

Alexander, G., See Fischer, R.D., 4:22350 

Alexander, G.V., See Wallace, A., 4:24629 

Alexander, H.C., Equipment for remote 
inspection of nuclear reactor coolant 
systems, 4:22749 

Alexander, P., Underground gasification 
for steeply dipping coal beds, 4:21205 

Alexanderson, E.L., Decommissioning of 
Fermi-1, 4:22939 

Alexandre, D., Sewage sludges 
disinfection, 4:24641 (INIS-mf—4220, 
pp 2-12) 

Alford, W.P., (°He,n) reaction on tellurium 
isotopes, 4:24850 (COO—0535-766, pp 
30-34) 

See Anderson, R.E., 4:24851 

Alheritiere, D., See Caponera, D.A., 
4:23454 

Alker, K., Experience with permanent 
modification of aluminum—silicon 
cast alloys, 4:23845 (RFP-Trans—250) 

Alkire, S.H., See Cochrane, J.N., 4:21587 

Allag, O., See Thomas, G.W., 4:21605 

Allan, R.R., See Perrin, E.V., 4:24649 

Allemann, R.T., See Drost, M.K., 4:22598 

Allen, C.A., See Cole, L.T., 4:22535 

See Moden, R.W., 4:21982 

Allen, E.R., Study of selected thermal 
energy storage materials by 
differential thermal analysis, 4:22482 

Allen, G.C., New approach to the study of 
the oxidation of metals in hostile 
environments, 4:23947 

Allen, G.C. Jr., Solid neutron shield 
development, 4:24243 

Allen, J.C., High vertical and horizontal 
conformance viscous oil recovery 
method, 4:21614 

Method for decreasing resistance to 
flow of crude oil up from a well or 
through a pipeline, 4:21495 

Method for forming a gravel pack in tar 
sands, 4:21615 

Method for recovering hydrocarbons, 
4:21391 

Allen, J.D., See Fox, W.E., 4:24212 

Allen, J.W., See Reed, K.A., 4:22432 

Allen, P.R., See Cardito, J.M., 4:22783 

Allen, R.C., See Morel, J.E., 4:22973 

Allen, R.W., See Anand, D.K., 4:22250 

Allender, J.H., Comparison of model and 
observed nearshore circulation, 
4:24552 (ANL/EES-CP—22) 

Allred, J.C., Rational economic strategy 
and entropic analysis, 4:23422 (LA- 
UR—78-3328) 

Allred, R.E., Hygrothermal effects on the 
mechanical response of Kevlar 49/ 
epoxy laminates, 4:24028 (SAND— 
78-1362C) 

K., Creation and persistence of 
mist-laden post-LOCA containment 
atmospheres, 4:23222 

Net energy and fissile material 
production balance for an accelerator 
breeder, burner reactor, and 
reprocessing plant system, 4:23466 

See Vieira, A.T., 4:23221 

Almenas, K.K., Effect of drop evaporation 
rate on containment pressure 
transients, 4:23184 

Alperstein, M., See Tierney, W.T., 4:23729 

Alter, S., See Enzer, S., 4:23450 


34A 


Altman, R.F., Two stage thermal storage 
for a solar electric power plant, 
4:22484 

Update on the Advanced Components 
Test Facility, 4:22349 

Altschuler, S.J., Heat transfer in 
conduction-limited geothermal wells, 
4:22531 

Altstetter, C., See Lauf, R., 4:23840 

See Steckel, G.L., 4:24015 

Alvar, K.R., See Haight, R.C., 4:25099 

Alvarez, I., See Regalado, E., 4:22467 

Amada, T., See Kondo, R., 4:23022 

Amann, C.A., Fuel consumption in the 
passenger car system, 4:23798 

Ambrosek, R.G., See Young, M.W., 
4:23233 

Ameduri, G., See Schuler, H.F., 4:22311, 
4:22445 

Amer, N.M., Method and apparatus for 
improved optoacoustic spectroscopy, 
4:24076 

See Gerlach, R., 4:24253, 4:24482 
See Thomas, L. III, 4:24069 

Ames, L.L., Controlled sample program 
publication No. 1: characterization of 
rock samples, 4:21797 (PNL—2797) 

Amols, H.I., Dose outside the treatment 
volume for irradiation with negative 
pions, 4:24877 

Amos, B., Stereo TV viewing for remote 
handling in hostile environments, 
4:22998 

Amy, G., See Fox, J.P., 4:21638 

Anaclerio, R.N., See Girvin, D.C., 4:24566 

Anand, D.K., System performance 
predictions for solar heating and 
cooling using stochastic weather 
models, 4:22250 

Anarayana, S., Orthogonal components of 
the impedance of batteries by a simple 
technique, 4:23356 

Andersen, J.N., See Bell, N., 4:23693 

Andersen, K., Genetic derepression of 
nitrogenase-mediated Hz evolution by 
Klebsiella pneumoniae, 4:22089 

Anderson, B., Building energy project, 
4:23617 

C.A., See Smith, P.D., 4:22984 

Anderson, C.C., See Smith, J.H., 4:21258 

Anderson, C.F., See Pahlman, J.E., 4:21305 

Anderson, C.G., Alpha Fuels 
Environmental Test Facility impact 
gun, 4:21881 (MLM—2577) 

C.J., Environmental aspects of 
alternative fuels utilization for 
highway vehicles, 4:23814 (UCRL— 
81841) 


Anderson, D.L., Conceptual description of 
a real-time computerized laboratory 
instrumentation system: 222-S 
Laboratory/Rockwell Hanford 
Operations, 4:24049 (RHO-SA—3) 

Anderson, D.R., Third international seabed 
high-level waste disposal assessment 
workshop, Albuquerque, New 
Mexico, February 6—7, 1978: a report 
to the NEA Radioactive Waste 
Management Committee, 4:21807 
(SAND—78-0369) 

Anderson, E.C., Lung response to localized 
irradiation from plutonium 
microspheres, 4:24667 

Anderson, G.D., See Hanson, M.E., 
4:21557, 4:21582 

Anderson, H.C, ITI, See Coffield, R.D. Jr., 
4:22901 


Anderson, J.B., Isotope separation process, 

4:21680 
See Courtney, J.C., 4:24215 
, J.D., Jr., Computational fluid 

dynamics: an engineering tool, 
4:24293 

Anderson, J.H., Photoelectrogenerative 
cell, 4:22099 


ERA Vol. 4, No. 9 


Anderson, J.L., Impurity removal and 
recovery processes for fusion reactor 
fuel streams, 4:21874 

Anderson, J.P., Geothermal study of the 
southwest part of the Black Rock 
Desert and its geothermal areas; 
Washoe, Pershing, and Humboldt 
Counties, Nevada, 4:22526 

Anderson, R., Computer control of 
superfractionator pays-off rapidly, 
4:21452 

See Jaross, R., 4:22838 

See Smith, G., 4:25140 

Anderson, R.E., (*He,n) reaction studies 
near N = 82, 4:24851 (COO—0S535- 
766, pp 35-36) 

Study of levels in °?Nb populated via 
the direct (a,d) reaction, 4:24849 
(COO—0535-766, pp 26-29) 

See Alford, W.P., 4:24850 

See Emigh, R.A., 4:24847 

See Peterson, R.J., 4:24848 

See Samuelson, L.E., 4:24842 

See Schery, S.D., 4:24852 

See Shepard, J.R., 4:24858 

Anderson, R.L., Heterojunction solar cells. 
Semiannual progress report, July 1, 
1977—December 31, 1977, 4:22042 
(NSF/RANN/SE/AER—76-04168/ 
PR/77/3,4) 

Anderson, T.M., Implementation of new 
regulatory requirements and the 
impact on design evolution, 4:22933 

Anderson, T.T., Acoustics and voiding 
dynamics during SLSF simulations of 
LMFBR undercooling transients, 
4:23121 (CONF-781202—26) 

Anderson, W.A., Silicon Schottky 
photovoltaic diodes for solar energy 
conversion. Annual progress report, 
January 1—December 31, 1977, 
4:22012 (NSF/RANN/SE/AER—73- 
0397/PR/77/4) 

Silicon Schottky photovoltaic diodes for 
solar energy conversion. Quarterly 
progress report, April 1—June 30, 
1977, 4:22013 (NSF/RANN/SE/ 
AER—73-03197/PR/77/2) 

Andersson, B., Determination of energy 
savings for passive solar buildings, 
4:22209 (LBL—7886) 

Andersson, C.A., Progress on EPRI 
ceramic rotor blade program, 4:22627 

See Bratton, R.J., 4:22628 

Andersson, L., See Abel, E., 4:23596 

Andersson, L.O., method and device for 
controlling the temperature in a 
premise, 4:23601 

Andreotti, L., See Di Vecchia, A., 4:22305 

Andrew, F.D., See Mahlum, D.D. Sikov, 
M.R., 4:24688 

Andrews, J., Brookhaven National 
Laboratory solar projects, 4:22182 
(BNL—25037) 

Andrews, P.L., Scattering of suprathermal 
ions by partially ionized impurities, 
4:24948 (PPPL— 1513) 

Angelini, P., Effect of particle blending on 
HTGR fuel rod temperature profiles, 
4:22819 (ORNL/TM—6561) 

Uranium and thorium loadings 
determined by chemical and 
nondestructive methods in HTGR 
fuel rods for the Fort St. Vrain Early 
Validation Irradiation Experiment, 
4:22820 (ORNL/TM—6562) 

See Carpenter, J.A. Jr., 4:21850 

See Mack, J.E., 4:23038 

Annett, C.S., Mercury in fish and 
sediments in two eutrophic Michigan 
lakes with respect to time and 
urbanization, 4:24564 (CONF- 
760429—, pp 866-878) 

Anthony, M.L., Low-temperature oil shale 
and tar sand extraction process, 
4:21625 





MAY 15, 1979 


Anthony, P.J., Low temperature, glass-like 
properties of crystalline beta-alumina, 
4:23996 (COO—1198-1233) 

Antibus, R.K., See Linkins, A.E., 4:24526 

Antipov, S.V., Langmuir solitons, 4:24974 
(IAE—2907) 

Modulation instability of the Langmuir 
waves excited in a plasma by electron 
beam, 4:24972 (IAE—2784) 

Antoniak, Z.I., High-temperature linear 
radiation—cavity solar collector with 
a Fresnel concentrator, 4:22157 

Antonova, M.M., See Samsonov, G.V., 
4:23939 

Antos, G.J., Hydrocarbon conversion with 
a selectively sulfided acidic 
multimetallic catalytic composite, 
4:21438 

Antsiferov, V.N., A study of interdiffusion 
processes in powder metallurgical 
bimetals (isliedovania protsessof 
vzaimnoi diffuzii v 
metalokeramicheskikh bimatallakh), 
4:23927 (PB—280765-T/SL) 

Apostolakis, G., See Kazarians, M., 4:23202 

Appelbaum, J., See Braunstein, A., 4:22047 

Appelhans, T.D., See Randolph, P.D., 
4:23246, 4:23253 

Apperson, C.E., See Lee, C.E., 4:22823 

Appleby, W.K., See McSherry, A.J., 
4:22847 

Arabei, B.G., Corrosion of refractory 
borides in fused sodium, 4:24018 

Arai, S., See Yashima, H., 4:23025 

Araki, M., See Goto, M., 4:21944 

Archer, H.W., See Paull, P.L., 4:22175 

Archer, M.D., See Albery, W.J., 4:22106 

Arendt, H.P., Lubricator for moving well 
equipment through flow conductor, 
4:24329 

Arendt, J.W., National Uranium Resource 
Evaluation Program. 
Hydrogeochemical and Stream 
Sediment Reconnaissance Program in 
Central United States. Semiannual 
progress report, April 1—September 
30, 1978, 4:21663 (K/UR—21(Pt.1)) 

Aresco, S.J., See Hoffman, L., 4:21162 

Argon, A.S., See Liu, Y.Y., 4:22735 

Armbruster, J.A., See Mulchi, C.L., 
4:24522 

Armstrong, J.R., See Lambert, J.D.B., 
4:23091 

Armstrong, P.R., Extension of the Hottel- 
Whillier-Bliss model to multi-stage 
collector systems, 4:22417 

Arnold, G., See Kukacka, L.E., 4:24040 

Arnold, J.N., See Watt, P.W., 4:22421 

Arnon, N., 2500°F testing: rig 
development and ceramic gas turbine 
components test result, 4:23755 

Aronson, S., Effect of fission product 
interactions on the corrosion and 
mechanical properties of HTGR 
alloys, 4:22806 (BNL-NUREG— 
25325 


Arora, H.S., See Shriner, D.S., 4:21173 

Arsenault, R.J., Multiple dislocation 
motion, 4:23911 

See Raghuraman, S., 4:23898 

Artem’eva, V.P., Composition and 
structure of hydrocarbons and low- 
viscosity extract of Samotlor oil, 
4:21506 

Arthur, E.D., Calculations of 7°5U and 
238 U(n,xn) cross sections and 
individual neutron emission spectra, 
4:24862 (LA—7596-PR, pp 7-8) 

Artyukhoy, I.V., Kinetic corrections to the 
hydrodynamics of the near-electrode 
plasma in a non-cylidrical pinch, 
4:24943 (IAE—2869) 

Artyushenko, G.V., See Prokopenko, V.S., 
4:21564 

Arunasalam, V., See Bol, K., 4:24918 

See Eubank, H., 4:24919 


35A 


Arwood, J.W., See Greene, N.M., 4:23157, 
4:23158 

Asahi, Y., Flooding and flow reversal of 
two-phase annular flow, 4:23196 

Asakura, Y., See Kamiya, K., 4:23021 

Asano, M., See Miyake, T., 4:21682 

Asano, N., See Asaoka, T., 4:22965 

Asaoka, T., Benchmark tests of radiation 
transport computer codes for reactor 
core and shield calculations, 4:22965 

Asaro, F., Applications of neutron 
activation analysis (NAA) to 
archaeology and the humanities, 
4:24053 (LBL—6877, pp 159-161) 

Applications of neutron activation 
analysis (NAA) to energy and 
environmentally related problems, 
4:24549 (LBL—6877, pp 146-147) 

Ashcraft, R.W., See Foster, P.A., 4:24029 

Ashe, T.L., Heat storage method and 
apparatus, 4:24340 

Ashley, L.E., See Richardson, D.L., 
4:23631 

Ashley, T.S. III, See Blum, H.A., 4:22425 

See Moore, C.S., 4:22447 

Ashline, R.C., Use of gadolinium nitrate 
for criticality control during fuel 
dissolution, 4:21716 

Ashton, D.H., See Vieira, A.T., 4:23221 

Asselin, S.V., Dominant accident 
sequences for an ice condenser PWR 
plant, 4:23212 

Atanasiu, Gh., Analysis of superconducting 
magnet systems for the m.h.d. energy 
conversion, 4:23554 

Atcheson, D.B., Strain rate effects in 
transient overpower cladding failure 
analyses, 4:23260 

See Gregoire, K.E., 4:23259 

See Wilburn, N.P., 4:23130 

Atherton, D.R., See Bruenger, F.W., 
4:24674 

Atkinson, A., Fracture pressure gradients 
from acoustic and density log data: an 
updated approach, 4:24439 

Atkinson, C.H., Western Gas Sands 
Project status report, 4:21530 (NVO— 
0655-112) 

Western Gas Sands Project status 
report, 4:21531 (NVO—0655-114) 
Atkinson, S.A., See Hanson, G.H., 4:23300 

Atkinson, T., See Eltimsahy, A., 4:22280 

Atrens, A., See Ritchie, I.G., 4:23871 

Atsukawa, M., Wet-treatment of exhaust 
gases, 4:24338 

Attanasi, E., Problems with resource 
estimates, 4:21328 (BNL—50782, pp 
99-103) 

Attiga, H.E.A.A., Impact of energy 
transition on the oil-exporting 
countries, 4:23451 

Atwood, C.L., See Varacalle, D.J. Jr., 
4:23115 

Atwood, G.R., See Dunnery, D.A., 4:22670 

Atwood, J.M., Sodium engineering and 
technnology. Technical progress 
report, April, May, June 1978, 4:22856 
(HEDL-TME—78-21) 

Au, J.J., Magnetic relaxation studies of the 
motion of hydrogen and deuterium in 
iron, 4:23904 

Audit, T.E., See Freeman, T.L., 4:22259 

Auerbach, C., See Hammond, G., 4:21865 

Auerbach, J.M., Janus neodymium glass 
laser operations manual, 4:24255 
(UCID—17952) 

Augustine, C.A., See Koblin, A.H., 4:21186 

Auh, P., See Andrews, J., 4:22182 

Aul, G.N., See Perry, J.H., 4:21275 

Ausburn, B.E., Well log editing in support 
of detailed seismic studies, 4:24428 

Austin, A.L., New concepts for converting 
the energy in low- to medium- 
temperature liquids, with emphasis on 
geothermal applications, 4:22538 
(UCRL—52583) 

Austin, D.M., See Hollowell, C.D., 4:24712 


Autruffe, M.I., See Kazimi, M.S., 4:23220 

Avanzino, S.C., Bonding in inorganic 
compounds: a study by x-ray 
photoelectron spectroscopy, 4:24094 
(LBL—8294) 

Avbovbo, A.A., Geothermal gradients in 
the southern Nigeria Basin, 4:21340 

Axtmann, R.C., See Zarchy, A.S., 4:25048 

Azekura, K., New finite-element solution 
technique of neutron diffusion 
equations, 4:22966 

Azovskiy, Yu.S., Study of the Jupiter-1M 
single-slit electromagnetic trap, 
4:24920 (DOE-tr—145) 


Baars, R.E., See Wilburn, N.P., 4:23130 

Bacher, A., See Shepard, J.R., 4:24858 

Bachin, I.V., Excitation of a nonlinear low- 
frequency electromagnetic wave by a 
relativistic ion beam in a plasma, 
4:24979 

Bachl, H., Heat converters with high 
temperature drops. I. Efficiencies, 
flow temperatures and use of primary 
energy - a comparison of the most 
important processes, 4:23606 

Heat transformer with high temperature 
gradient. II. ‘Heat splitter’ systems, 
4:23605 

Bachschmid, R., Device for preheating the 
suction mixture of a combustion 
engine with carburetor by means of its 
waste gases, 4:23717 

Back, B.B., Fission induced by heavy-ion 
collisions, 4:24856 

Badertscher, H., Device for controlling the 
incidence of heat and light radiation, 
particularly for greenhouses and the 
like, 4:23650 

Badger, B., TETR: a Tokamak 
Engineering Test Reactor to qualif 
materials and blanket components for 
early DT fusion power reactors, 
4:24996 (UWFDM—191) 

Baeckstroem, B., Project for the utilization 
of waste heat in Perstorp, Sweden, 
4:23683 (SIB-R—81-1978) 

Baeslack, W.A. III, Technical note: stress 
corrosion cracking in duplex stainless 
steel weldments, 4:23945 

Bagala, E., 1000 kV project, 4:22699 

Baghdadi, A., Laser-zone growth in a 
ribbon-to-ribbon (RTR) process 
silicon sheet growth development for 
the large area silicon sheet task of the 
low cost silicon solar array project. 
Technical quarterly report no. 8, 
April 1—June 30, 1978, 4:22005 
(DOE/JPL/954376—6) 

Baibulatova, Z.K., See Kuznetsov, Yu.Ya., 
4:21330 

Baidov, F.K., Geological structure and oil- 
gas potential of cretaceous layers of 
the Taman Peninsula and Southern 
Portion of the Azov Sea, 4:21355 

Bainbridge, D.A., Natural cooling in 
California, 4:23638 

Bainum, D.E., See Goodman, C.D., 
4:24390 


Baird, W.C. Jr., Hydroconversion with 
IA, IIA metal compounds, 4:21429 

Bak, S.I., Forecasting electrical energy 
consumption in petroleum recovery, 
4:21409 

Baker, A., Maintenance-free battery, 
4:23364 


Baker, D.A., See Corley, J.P., 4:24647 

Baker, E.G., See Mudge, L.K., 4:21924 

Baker, G.A., Jr., Application of Pade 
approximants to critical phenomena, 
4:24913 





Baker, G.K., Time-temperature 
correspondence of the dynamic 
mechanical properties of halthane 73- 
18 and halthane 87-1, 4:24026 (BDX— 
613-1867(Rev.)) 

Baker, L. Jr., Growth of internally-heated 
core debris pools into soluble and 
insoluble structures, 4:23116 (CONF- 
781079—3) 

Transient heat transfer in concrete, 
4:22839 (CONF-781079—4) 

Baker, M.S., See Reynolds, J.S., 4:22419 

See Vignola, F, 4:22420 

Baker, R.D., General-Purpose Heat Source 
Project, Space Nuclear Safety 
Program, and Radioisotopic 
Terrestrial Safety Program. Progress 
report, November 1978, 4:21880 
(LA—7651-PR) 

General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and 
Radioisotopic Terrestrial Safety 
Program. Progress report, October 
1978, 4:21886 (LA—7601-PR) 

Baker, R.E., Effects of future engine 
variables on octane requirements, 
4:23716 

Baker, R.R., Developments in press 
bonding of duo-density rotors, 4:23749 

See Hartsock, D.L., 4:23754 

See Havstad, P.H., 4:23753 

Baker, W.P., Lightning stress on 33 and 11 
kV overhead distribution networks, 
4:22696 (PB—281496) 

Bakeshloo, A.A., Economic feasibility 
study of regional centers for nuclear 
fuel reprocessing in the developing 
countries, 4:21722 

Bakhru, H., Nuclear spectroscopy and 
nuclear reaction work with (A) the 
Super HILAC at Berkeley; the Heavy 
Ion Accelerator at Yale; and (B) the 4 
MeV Dynamitron SUNY, Albany, 
New York. Technical progress report, 
December 1, 1975—August 31, 1977, 
4:24830 (COO—2186-34) 

Balcomb, J.D., See Murray, H.S., 4:22201 

Baldwin, J.M., See Wade, M.A., 4:21871 

Baldwin, M.N., Critical experiments 
supporting close proximity water 
storage of power reactor fuel. 
Technical progress report, January 1, 
1978—March 31, 1978, 4:21724 
(BA W— 1484-2) 

Bales, E.L., See Achenbach, P.R., 4:23475 

Baliga, B.V., See Spencer, D.L., 4:22446 

Ball, K.R., See Mollon, L., 4:21731 

Ball, S.J., Investigations of postulated 
accident sequences for the Fort St. 
Vrain HTGR, 4:23118 (CONF- 
781144—3) 

Ballard, H.N., Calculation of atmospheric 
composition in the high-lattitude 
September stratosphere. Research and 
development technical report, 4:24747 
(AD-A—055160) 

Ballay, R., Numerical simulation of one- 
dimensional flow, 4:23015 

Balooch, M., See Dooley, D., 4:24020 

Baltay, C., See Kalelkar, M., 4:24782 

Baltgalvis, J., See Patricelli, F., 4:22716 

Balzerowiak, H.P., Possible direct methods 
for explosive compaction of powders, 
particularly tungsten, 4:23846 
(UCRL-Trans— 11388) 

Bamberger, C.E., See Beall, S., 4:22299 

Bandas, J., See Brown, W.F., 4:22873 

Bandera, R.P., See Terney, W.B., 4:22781 

Bandyopadhyay, G., Response of oxide fuel 
to simulated thermal transients, 
4:23187 

Bangart, R.L., Calculation of releases of 
radioactive materials in us and 
liquid effluents from boiling water 
reactors (BWR-GALE Code), 
4:23067 (NUREG—0016(Rev. 1)) 


36A 


R., Nitinol engine development, 
4:22336 (LBL—6877, pp 40-42) 

Bansal, J.M., Gangable radiant energy 
collector, 4:22388 

Banta, J.S., Environmental planning for 
offshore oil and gas. Volume IV: 
Regulatory framework for protecting 
living resources. Final technical 
report, 4:21277 (PB—281445) 

Bany, J., See Braunstein, A., 4:22047 

Barber, E.M. Jr., Solar energy collector, 
4:22370 

Solar energy collection system, 4:22412 

Barber, R., See Usher, H., 4:22278 

See Yen, H., 4:22326 

Barber, R.E., See Batton, W.D., 4:22271 

Barber, S.A., Movement of metal cations 
through the soil to the plant root 
membrane. Final technical report, 
June 1, 1966—November 30, 1978, 
4:24548 (COO— 1495-30) 

Barbour, J.W., Development of a 
corrosion resistant brazing filler metal 
for use in fabricating LWBR fuel rod 
support grids (LWBR development 
program), 4:22864 (WAPD-TM— 
1184) 

Barch, G., See Eden, J., 4:21569 

Bardeen, W.A., Transverse lattice theory 
of quantum chromodynamics, 4:24815 
(FERMILAB-Conf—78-23-TH4) 

Barefield, J.E. II, See Farnum, E.H., 
4:25055 

Barel, D., Phosphorus dynamics of wet 
coastal tundra soils near Barrow, 
Alaska, 4:24524 (CONF-760429—, pp 
516-537) 

See Barkley, S.A., 4:24531 

Bargetzi, S., See Hartmann, P., 4:23636 

Barham, S.S., See Gurley, L.R., 4:24609, 
4:24614 

Bari, R.A., Accident progression for a loss 
of heat sink with scram in a LMFBR, 
4:23148 (NUREG/CR—0427) 

Assessment of the loss-of-heat-sink 
accident with scram in the LMFBR, 
4:23108 (BNL-NUREG—24946) 

See Albright, D.C., 4:23192 

Barkats, G., Solar generator, 4:22035 

Barker, H., Assess standards and codes. 
Technical progress report, 4:21992 
(SERI—17) 

Barkley, S.A., Controls on decomposition 
and mineral release in wet meadow 
tundra: a simulation approach, 4:24531 
(CONF-760429—, pp 754-778) 

See Stoner, W.A., 4:24512 

Barlett, R., See Erickson, L., 4:24457 

Barletta, R.E., See Flynn, K.F., 4:21735 

Barley, C.D., Optimization of space 
heating loads, 4:22255 

Barlow, T.M., Mechanical energy storage 
technology development for electric 
and hybrid vehicle applications, 
4:23793 (UCRL—81786) 

Barmore, W.L., Helium doping of niobium 
and Nb—1Zr by decay of dissolved 
tritium, 4:23891 (UCID—18019) 

Barnes, C.E., Radiation effects in optical 
emitters and receivers, 4:24396 
(SAND—78-1798C) 

Barnes, H.L., Process for removing SO2 
and NO/sub x/ from gases, 4:22666 

Barnes, J.W., Hot cell chemistry for 
isotope production at Los Alamos 
Meson Physics Facility, 4:24231 

See Bentley, G.F., 4:24232 

See Hakkila, E.A., 4:21845 

Barnes, R.G., See de Groot, D.G., 4:23987 

See Hwang, Y.S., 4:23989 

Barnes, V.H., See Rhodes, D.W., 4:21725 

Barnett, C.S., Some statistical problems 
inherent in radioactive-source 
detection, 4:21862 (UCRL—52588) 

Barnett, D.M., See Pharr, G.M., 4:23893 


ERA Vol. 4, No. 9 


Barnett, R.M., Weak neutral-current 
interactions, 4:24812 (SLAC-PUB— 
2183) 

Barnhart, S.G., See Paine, R.T., 4:21812 

Baron, S., Solar energy: will it conserve 
our nonrenewable resources, 4:23547 

Barozzi, A., Modern high-capacity 
turbogenerators, 4:22616 

Barr, W.S., See Blum, A.S., 4:25035 

Barraclough, B., See Zerwekh, A., 4:21737 

Barret, J., Preventive steps: structural and 
functional characteristics of the 
electric power transmission and 
generating equipment and of the 
operating conditions, 4:22686 

Barrett, W.H., Solar collector, 4:22381 

Barrier, J.W., Economics of disposal of 
lime/limestone scrubbing wastes: 
untreated and chemically treated 
wastes. Final report March 1976— 
June 1977, 4:21250 (PB—281391) 

Barrington, H.L., See Enger, M.D., 
4:24683 

Barro, S.M., Urban impacts of Federal 
policies. Volume 3. Fiscal conditions, 
4:23505 (RAND/R—2114-KF/HEW) 

Barroyer, P., Analytical model for the 
prediction of spacer pressure losses, 
4:23040 

Barry, D.E., Technology assessment study 
of near term computer capabilities and 
their impact on power flow and 
stability simulation programs. 
Technical training study 77-749. Final 
report, 4:22682 (EPRI-EL—946) 

Barschall, H.H., See Haight, R.C., 4:25099 

Barsdate, R.J., See Barel, D., 4:24524 

Barss, D.L., Significance of petroleum 
resource estimates and their relation 
to exploration, 4:21341 

Barstow, W.F., Inert gas producing 
systems, 4:24090 (CONF-7703114—, 
pp A.1-A.13) 

Bartel, L.C., Instrumentation and process 
control development for in situ coal 
gasification. Fourteenth and fifteenth 
quarterly reports, March 1978— 
August 1978, 4:21197 (SAND—78- 
2311) 

Barthold, W.P., See Lam, P.S.K., 4:22900 

See Orechwa, Y., 4:23254 

Bartholomew, C.H., Alloy catalysts with 
monolith supports for methanation of 
coal-derived gases. Quarterly 
technical progress report, March 21, 
1978—June 20, 1978, 4:21192 (FE— 
2729-3) 

Bartine, D.E., See Hoffman, T.J., 4:24887 

See Trubey, D.K., 4:24894 

Bartke, T.C., Preliminary results of the 
third underground coal gasification 
experiment at Hanna, Wyoming, 
4:21207 

See Duvall, J.J., 4:21619 

Bartley, H.J., Automated personnel data 
base system specifications, Task V. 
Final report, 4:25105 (NUREG/CR— 
0045) 

Career fields for inspection and 
enforcement personnel, 4:23502 
(NUREG/CR—0042) 

Qualifications manual for Inspection and 
Enforcement personnel. Volume I. 
Detailed data sheets, 4:25106 
(NUREG/CR—0046(Vol.1)) 

Bartlit, J.R., See Anderson, J.L., 4:21874 

Barton, H.N., See Theobald, P.K., 4:21336 

Barut, A.O., Erratic electron: nonlinear 
effects in the theory of the electron, 
4:24903 

Basile, P.S., World oil demand, 4:21455 
(BNL—S50782, pp 23-37) 

Basiulis, D., See Schwartz, S., 4:22550 

Basmajian, J.A., See Pitner, A.L., 4:23060, 
4:23080 





MAY 15, 1979 


Bassett, J.L., New Albany Shale and 
correlative strata in Indiana, 4:21517 
(MERC/SP—77/5, pp 183-194) 

Bastin, T., Physical interpretation of the 
combinatorial hierarchy, 4:24794 
(SLAC-PUB—2225) 

Basu, S., Electrochemical determination of 
the chemical potential of lithium in 
Li/sub x/TaS: at 300°K, 4:24042 

Batay-Csorba, P.A., See Alford, W.P., 
4:24850 

See Anderson, R.E., 4:24851 

Bateman, G., MHD instabilities, 4:24966 

Bateman, R.M., Fluid identification plot, 
4:21362 

Wellsite log analysis and the 
programmable pocket calculator, 
:24427 


Bates, E.R., See Hill, R.D., 4:21263 

Bates, J.F., Irradiation-induced swelling in 
solution annealed AISI 316, 4:23966 
(HEDL-TME—78-81) 

Bates, J.L., See Hann, C.R., 4:22721 

Bathke, C.G., See Tenney, F.H., 4:24989 

Batt, D.L., ECC delivery and distribution 
in scaled PWR experiments, 4:23225 

ECC delivery and distribution in scaled 
PWR experiments, 4:23226 

Battat, M.E., See Macdonald, J.L., 4:24892 

Batten, C.F., See Wentworth, W.E., 
4:22486 

Batter, T.R., Fermentation of 
hemicellulose sugars to ethanol, 
4:21937 (LBL—6877, pp 102) 

Battigelli, J.A., See Levecque, M., 4:23673 

Batton, W.D., Solar engine used to power 
a 23 ton water chiller, 4:22271 

Batzer, T.H., See Blum, A.S., 4:25035 

Batzli, G.O., Role of herbivores in mineral 
cycling, 4:24510 (CONF-760429—, pp 
95-112) 

Bauder, R.C., Finite element analysis of a 
twenty-five megawatt power tube and 
a high-energy water-cooled heat sink 
for fusion research, 4:25023 

Bauer, A.A., Effects of annealing on 
irradiated spent-fuel cladding, 4:22736 

Tensile properties and annealing 
characteristics of H.B. Robinson spent 
fuel cladding, 4:22770 

Bauer, D.J., See Ferrell, E.F., 4:24137 

Bauer, T., See Smith, G.R., 4:24828 

Baughn, J.W., See Bergguam, J.B., 4:22327 

Bauman, S.E., Suspended particulate 
matter in New York City: element 
concentrations as a function of 
particle size and elevation above 
street, 4:24478 (CONF-771072—10) 

Bauman, T.C., Steel selection and usage in 
refinery operations, 4:23948 

Baumgartner, H.R., Ceramic bearings for 
turbine applications, 4:23760 

Baxi, C.B., COBRA GCFR, a computer 
code for thermal-hydraulic analysis of 
GCFR fuel assembly, 4:22895 

Influence of thermocouples in the wall 
of directly heated test rods, 4:23099 

Bayard, M.L., Photovoltaic battery, 
4:22027 

Bayazitoglu, Y., Performance of 
evacuated-concentrating spherical 
collector, 4:22449 

Baylor, V.B., Cyclic stress-strain behavior 
of ERNiCr-3 weld filler metal, 
4:23879 (CONF-781202—31) 

Bazaeva, A.V., Stability of magnetic 
configuration in a tokamak with a 
poloidal divertor, 4:25018 (KFTI—77- 
32 


Bazell, G.C., Processing of crude oils, 
4:21441 

Beahm, B.R., See Martens, D.C., 4:21254 

Beahm, E.C., Basic chemical compatibility 
of thorium carbides with Cr-Fe-Ni 
alloys, 4:23043 

Beal, D.F., See Rao, V.D.N., 4:23758 


37A 


Beall, S., Solar fuels and chemicals study, 
results, 4:22299 (CONF-781103—1) 

Bean, L.A., See Cold, D.M., 4:22672 

Bean, R.M., Application of trace analytical 
techniques to a study of hydrocarbon 
composition upon dispersion of 
petroleum in a flowing seawater 
system, 4:21486 

Investigation of trace organic 

components in chlorinated natural 
waters using glass WCOT columns, 
4:24077 (BNWL-SA—6266) 

Bearden, R. Jr., See Baird, W.C. Jr., 
4:21429 

Beauchamp, M.A., See Torr, R.P., 4:22684 

Beaudry, B.J., See de Groot, D.G., 4:23987 

Bebin, J., See Coudray, M., 4:22759 

Becher, P.F., Solid state brazing of SisN,, 
4:23779 

Bechtold, R.L., Performance, emissions, 
and fuel consumption of the White L- 
163-S stratified-charge engine using 
various fuels, 4:23728 

Beck, F., Secondary battery, 4:23385 

See Wurmb, R.., 4:23568 

Beck, F.W.M., Economics of offshore oil 
and gas suppliers, 4:23518 

Beck, G.J., Peach Bottom Atomic Power 
Station radwaste system backfit 
considerations, 4:22758 

Beck, J., Reservoir evaluation of fractured 
Cretaceous carbonates in South 
Texas, 4:21365 

Becker, D.A., Measurements and standards 
for recycled oil, 4:21467 (NBS-SP— 
488) 


Becker, M., Fluid mechanics and 
thermodynamics of heat receiver pipe 
flow in gas cycle power stations, 
4:22132 (AED-CONF—78-212-002) 

Becker, R.H., See Pravdo, S.H., 4:24736 

Beckman, D.E., Application of a novel 
superposition technique to the 
structure of an organophosphorus 
insecticide and an organometallic 
compound, 4:24109 (IS-T—843) 

Bedford, S.L., See Farrer, R.G., 4:22291 

Behret, H., Experimental study on the 
galvanic deposition and dissolution of 
manganese and manganese dioxide in 
acid solution with regard to the 
rechargeable mar 
dioxide battery, 4: 23351 (BMFT- FB- 
T—77-65) 

Behrisch, R., See Roth, J., 4:23867 

Bekey, I., High efficiency solar 
photovoltaic power module concept. 
Final report, 4:22009 (N—78-23555) 

Belk, J.P., See Hartman, H.F., 4:21194 

Bell, A.E., Photovoltaic device having 
increased absorption efficiency, 
4:22024 

Bell, A.T., Selective hydrogenation of coal, 
4:21164 (LBL—6877, pp 85-91 

Bell, K.J., See Moshfeghian, M., 4:21551 

Bell, L.G., See Bangart, R.L., 4:23067 

Bell, M.J., See Weller, R.A., 4:21751 

Bell, N., Process for the utilization of 
waste materials from electrolytic 
aluminum reduction systems, 4:23693 

Bellamy, R.R., See Boegli, J.S., 4:23068 

Beller, M., Impacts of new energy 
technologies as measured against 
reference energy systems, 4:23488 
(BNL—25475 

Belytschko, T.B., See Marchertas, A.H., 
4:23265 








Ben-Amotz, A., See King, D., 4:22074 

Bend, J.R., See Mukhtar, H., 4:24588 

Bender, H., Method and apparatus for the 
separation of magnetizable particles 
from a finely-granular solid suspended 
in a carrier medium by means of 
intense field-magnet separation, 
4:24312 

Bendt, P., See Lameiro, G.F., 4:22248 


Benedetti, R.L., See Creighton, D.L., 
4:23838 
Benedick, W.B., See Buxton, L.D., 4:23218 
See Hardee, H.C., 4:21565 
Benemann, I.R., See Oswald, wi., 4:22093 
P., Water conservation scenario 
for the residential and industrial 
sectors in California: potential savi 
of water and related energy, 4:2. 
(LBL—6877, pp 14-18) 
Bengal, L.E., See Treworgy, C.G., 4:21272 
Bengston, C., See Grennfelt, P., 4:24479 
Benjamin, S., See Camp, D.C., 4:21712 
Bennett, C.L., See Meyer, C.E., 4:23059 
Bennett, E.L., Role of neurotransmitters 
and protein synthesis in short- and 
os memory, 4:24586 (LBL— 
8 
Bennett, F.O., See Baxi, C.B., 4:22895 
Bennett, J.W., Materials requirements for 
liquid metal fast breeder reactors, 
4:23972 
Bennett, L.H., See Watson, R.E., 4:23852 
Bennett, M.R., Reduction of 
plutonium(VI) to plutonium(IV) in 
nitric acid by nitric oxide or nitrogen 
dioxide gases, 4:24130 (ORNL/TM— 
6552) 
Bennion, D.N., See Gu, H., 4:23398 
Benofy, L.P., Variational principles and 
matrix Pade approximants, 4:24904 
Benoist, P., See Siewert, C.E., 4:22958 
Benson, R.S., Simulation of the wave 
action in the inlet and exhaust system 
and calculations of the burnt mass 
fraction in a rotary wankel engine, 
4:23781 
Bentley, G.F., Fabrication, cladding, and 
handling of irradiation targets for 
isotope production at LAMPF, 
4:24232 
See Barnes, J.W., 4:24231 
Bentley, G.K., Coal conversion potential 
for New England, 4:22652 
Bentz, A.P., Oil spill identification and 
remote sensing, 4:21488 
Bentz, J.C., See Haberski, R.J., 4:22595 
Benusa, W.F., See Petrakis, L., 4:21484 
Benveniste, D.R., See Harvey, E.C., 
4:23507 
Berchielli, A.S., See Chireau, R.F., 4:23379 
Berdahl, P., Analysis of the California 
solar resource, 4:21967 (LBL—6877, 
pp 24-26) 

Anteds of the California solar resource. 
Volume 2. Final report, 4:21969 
(LBL—7860(Vol.2)) 

See Martin, M., 4:23583, 4:24402 

Berg, D., Pion dissociation in the nuclear 
ee field, 4:24779 (COO—1764- 
7 


337) 

Berg, G.E., CRBRP design and test results 
for fuel handling systems, plugs, and 
seals, 4:22833 (CONF-780251—P2, pp 
3.37-3.56) 

Berg, H., See Jonas, K., 4:22617 

Berg, L., Catalytic hydrogenation of coal- 
derived liquids. Interim report, 
September 1978—November 1978, 
4:21155 (FE—2034-13) 

Berger, E.L., See Irving, A.C., 4:24802 

Berger, J.D., Auxiliary equipment for 
remote handling systems: HFEF, 
4:24213 

Bergeron, R.J., Comparison of the 
behavior during a TUC of CRBR 
carbide reload designs to the 
reference oxide design, 4:23258 

Berggren, R.G., Structure and elevated 
temperature properties of Type 308 
stainless steel weld metal with varying 
ferrite contents, 4:23929 

, J.B., Comparative study of 
solar hot water systems, 4:22327 
.A., Performance of a 
hydraulic air compressor for use in 





compressed air ener an e power 
systems, 4:23314 ( 81202—27) 

P.D., Economic ceuaiienions 
for industrial firing of coal-oil 
— 4:21307 (CONF-7805152— 
2 


M.A., Versatile solar energy 
storage by means of fluidizable solids, 
4:22485 

Bergqvist, B., Swedish Solar Energy 
Projects, 1978, 4:22218 (SIB-D—13- 
1978 


Berk, J.V., See Hollowell, C.D., 4:23586, 
4:23627 

Berkey, E., Social impact assessment, 
monitoring, and management by the 
electric a industry. S-of-the- 
practice, 4:23426 (PB—281396) 

Berkowitz, J., Photoion mass spectrometry 
and photoelectron spectroscopy of 
high temperature vapors, 4:24087 
(CONF-780941—4) 

P., See Bohimann, E.G., 4:22548 

Berlyn, M.B., See Zelitch, I., 4:22084 

Berman, B.L., Photofission and 
electrofission, 4:24860 (UCRL— 
81596) 

Berman, L.E., Analysis of some nuclear 
waste management options. Volume I. 
Analysis and interpretation, 4:21747 
(UCRL—13917(Vol.1)) 

Berman, S., Energy efficient windows 
program, 4:23588 (LBL—6877, pp 77- 
79) 


Energy efficient lighting program, 
4:23589 (LBL—6877, pp 79-81) 
Bernabei, S., See Motley, R.W., 4:24963 
Bernard, M.J. III, See Singh, M.K., 
4:23660 
Bernshtein, G.L., See Mandel’baum, M.M., 
4:21345 


Bernstein, P., Material for an alkaline cell 
—— and a process of making, 
4:23384 


Bernstroem, B., Tritium in atmospheric 
hydrogen | ges at a Swedish sampling 
station at Hagfors, 4:24503 (N—78- 
23669) 

Berrie, T. wy. , Technology transfer: a new 
eer. to training, 4:23459 

.A., Catalyst development 
ae for hydrodesulfurization and 
iquefaction of coal to produce clean 

boiler fuels. Final report, 4:21216 
(FE—2321-32) 

Berry, D.L., Evaluation of some 
procedures relevant to the 
determination of trace elemental 
components in biological materials by 
destructive neutron activation 
analysis, 4:24052 (IS-T—821) 

Berry, H.G., Lamb shift and fine structure 
of n=2 in Cl XVI, 4:24753 (CONF- 
780988—4) 

Berry, H.W., Three-dimensional television 
system for use in remote servicing, 
4:22997 


Berry, W.L., Comparative toxicity of 
VOs", CrO.* , Mn**, Co* oo 
Cu”, ‘Zn™* , and Cd* to 
seedlings, 4:24525 (CONF) 760429—, 
pp 582-589) 
C.F., Overview of ceramic bearing 
technology, 4:23759 
Bert, C.W., Lateral and tilt whirl modes of 
flexibly mounted flywheel systems, 
4:23322 (SAND—78-7070) 
Research on the dynamics of band- 
supported flywheel systems. Final 
rt, 4:23797 (SAND—78-7074) 
See Chen, T.L.C., 4:23323 
Berta, V.T., ECCS accumulator 
performance in scaled PWR 
experiments, 4:23228 
See Batt, D.L., 4:23225, 4:23226 
Bertigny, F., Safety measures in power 
transmission and distribution systems. 


limitation of the consequences of a 
severe failure and acceleration of 
restarting, 4:22687 
H.W., See Wright, A.L., 4:23269 
Bertino, J.P., See Wewerka, E.M., 4:21248 
Bertram, K.M., Environmental analyses in 
two DOE energy materials transport 
studies, 4:23439 (CONF-781109—11) 
Bertsch, D.L., See Kniffen, D.A., 4:24742 
Bertucio, R.C., Large LMFBR shutdown 
heat removal system reliability trade- 
off study, 4:22866 (WARD-SR—3045- 
7 


) 

Berwald, D.H., Analysis of laser fusion 
breeder—fission converter system 
economics, 4:25042 

Berwig, D., Geologic assessment of 
compressed air storage sites in Kansas. 
Final report, 4:23315 (EPRI-EM— 
877) 

Berzins, G.J., See Han, K.S., 4:23286 

Beshore, D.G., See Jaeger, F.A., 4:23341 

Best, E.N., See Zondervan, K.L., 4:22126 

Bestoso, W.J., See Crotzer, M.E., 4:22751 

Bethune, J.L. III, See Hicks, R.E., 4:22645 

Betten, P.R., Comparisons of XX08 
steady-state temperature 
measurements with analytical 
predictions, 4:22888 

Bettman, M., Thermoelectric generator 
devices and methods, 4:23561 

Betzl, K., See Ullman, H., 4:23014 

Bevilacqua, F., Regulatory impact on the 
system 80/sup TM/ NSSS design, 
4:22931 


Bhadra, K., Electron-impact excitation of n 
= 2 levels of helium at intermediate 
energies, 4:24763 (ORO—488 1-24) 

Bhat, A.N., See Mittal, M.L., 4:23558 

Bhat, G., See Bushweller, C.H., 4:24117 

Bhide, V.S., See Douglass, D.L., 4:21198 

Bhowal, P.R., Deformation substructure 
and slip systems in directionally 
solidified Nis Al(y’)--Nis Nb(5), 
4:23855 

Bialobok, S.J., Geochemical 
characterization of the Devonian 
black shale from Cottageville, West 
Virginia: a preliminary look at 
multivariate analysis, 4:21520 
(MERC/SP—77/5, pp 297-310) 

Bian, S., Application of reactivity 
weighting to rod ejection accident 
analysis in a pressurized water 
reactor, 4:23188 

Bickelhaupt, R.E., Flue gas conditioning 
for enhanced precipitation of difficult 
ashes. Final report, 4:22656 (EPRI- 
FP—910) 

Bienstock, D., See Bergman, P.D., 4:21307 

See Ekmann, J.M., 4:21306, 4:21308 

Bierman, S.R., See Durst, B.M., 4:23098 

Biermann, A.H., See Ondov, J.M., 4:22677 

Bigbee, W.L., Characterization of 
plasminogen activator in human 
cervical cells, 4:24608 

Bigelow, H.R., See Olszewski, M., 4:22678 

Bigger, J.E., Overview and summary of 
EPRI environmental assessment 
program, 4:21987 (EPRI-ER—S15- 
SR, pp 21.1) 

Overview and summary of EPRI solar 
thermal program, 4:22118 (EPRI- 
ER—S515-SR, pp 11.1-11.4) 

Bigio, 1.J., Preionization of pulsed gas 
lasers by radioactive source, 4:24276 

Bignon, M., See Etievant, C. Pharabod, F., 
4:22133 

Billen, D., Are error-prone repair systems 
that are induced by ionizing radiations 
a factor in the linearity question, 
4:24662 (ORAU/IEA—78-23(0)) 

awe H.S., See Bushweller, C.H., 

Binder, H., ‘‘/ Behret, H., 4:23351 

Bindokas, VP., See Greenberg, B., 4:24716 


ERA Vol. 4, No. 9 


Bingham, C.D., Standards for chemical or 
NDA measurements for nuclear 
safeguards: a review, 4:21866 

Bingham, F.T., See Elseewi, A.A., 4:24516 

Bingham, G. E, Remote design criteria and 
philosophy of the NWCF, 4:24221 

See Carter, J.A., 4:24223 
See Smith, R.R., 4:24222 

Bingle, J.D., See Baker, L. Jr., 4:22839, 
4:23116 

Binney, S.E., See Holter, G.D., 4:23193 

Binstock, M.H., See Criswell, R.L., 
4:22637 

Bird, R.P., See Rohrig, N., 4:24632 

Bird, T.L., See Jones, I.W., 4:23372 

Birdwell, B.F., Williams Holding Lease 
Steamflood Demonstration Project, 
Cat Canyon Oil Field. Second annual 
report, June 1977—June 1978, 4:21383 
(SAN—1188-3) 

Birlingmair, D.H., Physical and 
physicochemical removal of sulfur 
from coal, 4:21158 (IS-ICP—65) 

Birnbaum, H.K., Hydrogen in b.c.c. 
metals, 4:24017 

See Au, J.J., 4:23904 

Birnbreier, H., Solar water heating, 
4:22317 (BMFT-FB-T—77-42) 

arr > I., See Vikhorev, Yu.V., 


Bishot, er 2. INEL transuranic storage 
cell penetration and inspection, 
4:21746 (TREE—1311) 

Bishop, A.A., See Engel, F.C., 4:22867 

Bishop, A.B., Energy development vs 
water quality in the Upper Colorado 
and Upper Missouri River Basins, 
4:24581 (LA—7497-MS) 

Bishop, B.L., See Gabriel, T.A., 4:24386 

Bishop, N.I., Photohydrogen production in 
green algae: water serves as the 
primary substrate for hydrogen and 

oxygen production, 4:22070 

Bishop, RJ. Deposition/corrosion in coal- 
fired fluidized beds, 4:24318 

Bishop, W.D., Well log analysis in the 
Austin Chalk trend, 4:21368 

Bitter, M., See Bol, K., 4:24918 

Bjoernholm, S., See Back, B.B., 4:24856 

Bjornstad, D.J., Regional economic/ 
demographic projections for energy 
policy analysis, 4:23425 (ORNL/ 
TM—6668) 

Black, D.S., Method and apparatus for 
formation fracturing with foam 
having greater proppant 
concentration, 4:21394 

Blackburn, W.H., Abundance and 
distribution of some chemical 
elements in the Chattanooga, Ohio, 
and New Albany shales in Kentucky, 
4:21512 (MERC/SP—77/5, pp 49-67) 

Blackwell, D.D., See Schuster, J.E., 
4:22516 

Blaesser, G., Solog-1: an automatic data- 
logging system for the Concentrated 
Solar Irradiation Facility (COSIF), 
4:21981 

Blais, P.D., See Duncan, C.S., 4:22006, 
4:22011 


Blakey, M., See Adler, T.J., 4:22062 

Blanchard, L.F., Lithologic and 
geophysical logs of holes drilled in the 
Wasatch Plateau known recoverable 
coal resource area, Carbon, Emery, 
and Sevier Counties, Utah, 4:21269 
(USGS-OFR—77-133) 

Blanco, R.E., See McBride, J.P., 4:24673 

Bland, C.J., See Levinson, A.A., 4:21669 

Blander, M., Computer modeling of gas- 
condensed phase equilibria: present 
status and some future needs in 
science and technology, 4:24089 
(CONF-780941—9) 

See Hsu, C.C., 4:21508 

Blatz, A.J., Long range absorption and 

other direct reaction components in 





MAY 15, 1979 


the optical potential, 4:24855 (BNL— 
24968 


Blauel, J.G., See Hollstein, T., 4:23903 

Blaylock, B.G., Distribution of tritium in a 
chronically contaminated lake, 
4:24576 (CONF-7810141—1) 

Evaluation of radionuclides released 

from the light water reactor nuclear 
fuel cycle to the aquatic environment, 
4:24573 (CONF-760429—, pp 851- 
865 


Blaylock, J.W., See Bean, R.M., 4:21486 

Bleakney, T., See Leaf, G.K., 4:25111 

Bleistein, N., Direct methods for seismic 
profiling, 4:24724 (COO—2482-9) 

See Cohen, J.K., 4:24297 

Blessing, J.E., Supercritical solvents and 
the dissolution of coal and lignite, 
4:21215 (FE—2202-24, pp 15-29) 

Bleszynski, M., See Alberi, G., 4:24787 

Blevins, D.J., Plated copper substrates for 
the LASL Antares CO: laser system, 
4:24252 (LA-UR—79-9) 

Blewett, J.P., Synchrotron light and its 
uses, 4:24777 (BNL—25061) 

Blink, J., See Hovingh, J., 4:25068 

See Monsler, M., 4:25062, 4:25067 

Bliss, R.J., See James, E.B., 4:23084 

Blitzer, C., Some analyses conducted at the 
World Bank, 4:21461 (BNL—50782, 
pp 147-152) 

Block, R.C., Neutron spectroscopy with 
the Rensselaer Intense Neutron 
Spectrometer, 4:24820 (COO—2494- 


10) 

See Perez-Griffo, M.L., 4:23005 
Blomquist, C.A., See Tam, S.W., 4:23319 
Blomquist, R.A., Viscosity of molten 

alumina, 4:23999 
Blomsterberg, A., See Abel, E., 4:23596 
Bloom, S.G., Analysis of variations in costs 
of FGD systems. Final report, 4:21243 
(EPRI-FP—909) 


Bloomster, C.H., See McDonald, C.L., 
4:22559 


Blum, A.S., 120-keV helium-3 neutral beam 
injector: design considerations, 
4:25035 (EPRI-ER—919, pp 4.3-4.81) 

Blum, H.A., Solar reflectivity 
measurements on completed flat plate 
collectors: interpretation and 
significance, 4:22425 

See Moore, C.S., 4:22447 

Blumstein, C., Conservation education, 

4:23708 (LBL—6877, pp 82-83) 
See Krieg, B., 4:23447 
See Sathaye, J., 4:23529 

Boardman, C.E., See Hottel, R.E., 4:22836 

Boardman, C.R., Preliminary evaluation of 
30 potential granitic rock sites for a 
radioactive waste storage facility in 
southern Nevada, 4:21820 (UCRL— 
13933) 

See Hanson, M.E., 4:21557 

Boardman, R., See Leaver, D., 4:23117, 
4:23216 

Boasso, C.J., Gas cooling test with a full- 
scale 217-pin bundle assembly, 4:23086 
(HEDL-TME—78-78) 

Bobis, J.P., See Kasza, K.E., 4:22887 

Bobitch, H.M., See Yano, K.T., 4:24281 

Bobrova, S.N., See Antsiferov, V.N., 
4:23927 

Bocast, A.K., See Bartley, H.J., 4:25105 

Bocek, M., Influence of oxide coatings on 
the ductility of Zircaloy-4, 4:22779 

Bock-Nussbaum, F., See Balzerowiak, H.P., 
4:23846 

Bodvarsson, G., Exploration of volcanic 
geothermal energy resources based on 
rheological techniques. Third 
technical status report, Octobe 
1978—December 31, 1978, res si2 
(DOE/ET/28453—3) 

Boeer, K.W., Solar diversification. Volume 
2.1. Agriculture; bio-chemistry; 
engineering, 4:21964 


39A 


Boegli, J.S., Preparation of radiological 
effluent technical specifications for 
nuclear power plants. a guidance 
manual for users of standard technical 
specifications, 4:23068 (NUREG— 
0133) 

See Bangart, R.L., 4:23067 

Boehlke, K., See Beck, F., 4:23385 

See Wurmb, R., 4:23568 

Boehm, R.F., See Janke, S.H., 4:22424 

Boenig, H.J., See Rogers, J.D., 4:23310 

Boergesen, P., See Roth, J., 4:23867 

Bogdan, S.N., See Gordon, B.G., 4:23306 

Bogdanov, N.V., Nuclear reactor, 4:23053 

Bogen, A.H., Photovoltaic mission 
analysis: some recent results, 4:22015 
(SAN—1101/PA8-8) 

Bohachevsky, I.0., New plasma model for 
the ICF magnetic wall reactor cavity 
concept, 4:25066 

Sputtering erosion in inertial 
confinement fusion reactors, 4:25064 

Bohlke, W.H., See Tenney, F.H., 4:24989 

Bohlmann, E.G., Kinetics of silica 
deposition from simulated geothermal 
brines, 4:22548 (CONF-790108—1) 

Bohm, A., Idea and application of 
spectrum- generating SU(3) and SU(4), 
4:24808 (ORO—3992-352) 

Rigged Hilbert space and decaying 
states, 4:24899 (ORO—3992-350) 

Bohne, F., See Kaemmerer, G., 4:23346 

Bol, K., Radiation, impurity effects, 
instability characteristics, and 
transport in ohmically heated plasmas 
in the PLT tokamak, 4:24918 (PPL— 
1492) 

See Hawryluk, R.J., 4:24991 

Bol, K.B., See Davis, B.W., 4:22331 

Boldizsar, T., Inexhaustible geothermal 
energy: resources and heat balance of 
the Earth, 4:22495 

Boldt, E.A., See Pravdo, S.H., 4:24736 

Bolfing, B.J., See Suchomel, R.R., 4:23339 

Bolivar, S.L., Uranium hydrogeochemical 
and stream sediment reconnaissance of 
the Bozeman NTMS quadrangle, 
Montana, 4:21655 (GJBX—8(79)) 

Bolter, H.E., Windscale inquiry and its 
impact on the national nuclear 
programme, 4:23209 

Bomar, S.H. Jr., See Altman, R.F., 4:22484 

Bombardieri, C.C., Method for recovering 
viscous hydrocarbons utilizing heated 
fluids, 4:21610 

Bonalumi, R.A., Rigorous calculation of 
homogenized diffusion theory 
parameters, 4:22971 

Bond, A.H. Jr., See Bauman, S.E., 4:24478 

Bondarenko, V.G., Oil and gas content of 
upper Cretaceous fractured deposits 
in northwest Crimea, 4:21350 

Bonilla, C.F., High temperature properties 
of nuclear reactor coolants and 
thermodynamic power cycle working 
fluids. Technical progress report, 
December 1, 1977—November 30, 
1978, 4:22841 (COO—3027-37) 

Bonnemay, M., See Percheron Born 
Guegen, A.P., 4:23390 

Bonner, W.F., United States developments 
in the solidification of high-level 
radioactive waste, 4:21760 (PNL- 
SA—6955) 

See Mikols, W.J., 4:21759 

Bonzon, L.L., Qualification Testing 
Evaluation Program: light water 
reactor safety research. Quarterly 
report, April—June\ 1978, 4:23144 
(NUREG/CR—0401) 

Boody, F.P., See Miley, G.H., 4:24285 

Booher, C.R. Jr., Thermal transient stress 
analysis of an industrial combustion 
turbine ceramic stator vane and 
correlation with test results, 4:22626 

Book, S.A., Age-related variation in 
thyroidal exposures from fission- 


produced radioiodines, 4:24664 
(CONF-771017—, pp 330-343) 

Booker, M.K., Study of tertiary creep 
instability in several elevated- 
temperature structural materials, 
4:23881 (CONF-781202—37) 

See Baylor, V.B., 4:23879 
See Brinkman, C.R., 4:23877 

Boone, J.L., Solar assisted heat pump 
system design for coldest period 
conditions, 4:22261 

Booth, D.L., LMFBR containment 
performance studies with a simple 
computer code, 4:23293 

Booth, L.A., See Devaney, J.J., 4:25070 

Borg, S., Historic and forecasted energy 
prices by U.S. Department of Energy 
region and fuel type for three 
macroeconomic scenarios and one 
imported oil price escalation scenario, 
4:21464 (DOE/EIA—0102/27) 

Borgers, T., See Kammerud, R.C., 4:23584 

Borgonovi, G.M., Material control in 
nuclear fuel fabrication facilities. 
Addendum to Part I: fuel descriptions 
and fabrication processes, 4:21695 
(UCRL—13916(Pt.1)(Add.)) 

Material control in nuclear fuel 
fabrication facilities. Part II. 
Accountability, instrumentation and 
measurement techniques in fuel 
fabrication facilities, 4:21696 
(UCRL.—13916(Pt.2)) 

Borisov, B.F., Evaluation of the 
displacement coefficient of a core 
sample selected during the drilling of 
boreholes, 4:21410 

Bortnikov, A.V., Magnetic measurements 
in the tokamak with a noncircular 
section of a plasma filament, 4:25016 
(IAE—2882) 

Bortz, S.A., See Larsen, D.C., 4:23769 

Bose, S.K., Multiquark mesons, 4:24800 
(ORO—3992-355) 

u, S., See Stoica, N., 4:23719 

Bossert, J.A., Instrument safety in 
suas bie —— 4:21291 

Near and far-field analytical 
map oe os for the fundamental 
mode in symmetric waveguide DH 
lasers, 4:24267 

Botts, T.E., Laser-ash (LASH) particulate 
fragmentation removal concept for 
coal-fired turbine power plants, 
4:22654 (BNL—50909) 

Bottum, E.W., Solar collector, 4:22470 

Solar heating system component and 
control therefor, 4:22232 

Boucheron, P.H., Evaluation of a flywheel- 
powered shuttle car. Final technical 
he ens0 as of August 25, 1978, 4:23321 

Boudrie, RIE Elastic scattering of pions 
pon 12C, 4:24827 (COO—0535-766, 
pp 102-104) 

See DiGiacomo, N.J., 4:24853 

See Smith, G.R., 4:24829 

Bourgeois, M., See Sauteron, J., 4:21713 

Bova, L., See Spencer, B.W., 4:23272 

Bowden, J.N., Brinkman, D.W., 
4:21225 

Bowen, C., Solar water heating system for 
a once-a-week aircraft corrosion 
control facility, 4:22313 

Bowen, D.W., Silica viscosity from 2300° 
to 2600°K, 4:23997 

Bowen, W.W., Sintering furnace for remote 
fuel fabrication, 4:21691 (HEDL- 
SA—1565-FP) 

Bowers, C.H., See Tentner, A.M., 4:23276 

Bowman, B.R., See Hogan, W.J., 4:21578 

Bowman, E.E., See Perez, A., 4:23648 

Bowman, M.G., See Cox, K.E., 4:21896 

Box, W.D., See Klima, B.B., 4:21727 

Boyd, J.H., See Hughes, W.R., 4:23493 

Boyer, J.F., See Ford, C.T., 4:21293 





Boyes, K., United States coal industry can 
meet surface mining rules and stay in 
business, 4:21280 

Boyle, M.J., See Rupert, V.C., 4:24931 

Boynton, S.P., See Gibbs, A., 4:21687 

Bozek, J.M., See Scitis, R.F., 4:23789 

Bracco, F.V., See Steinberger, R.L., 
4:23710 

Bracewell, R.N., Silicon photovoltaic cells 
in thermophotovoltaic conversion, 
4:22116 (EPRI-ER—515-SR, pp 18.1- 
18.16) 

Brachet, G., Variable-fluence neutron 
source, 4:21877 

merece: W.M., See Slaga, T.J., 4:24597 

LW., See Smith, R. c., 
4: er 

Bradbury, J.N., See Amols, H.1., 4:24877 

Bradford, D.J., See Johnson, J.E., 4:21756 

Bradford, G.R., Study of the deposition of 
fly ash on desert soils and vegetation 
adjacent to a coal-fired generating 
station, 4:24523 (CONF-760429—, pp 
383-393) 

Bradley, D.J., See Leitnaker, J.M., 4:23908 

See Weed, H.C., 4:21823 

Bradley, E.R., In-pile measurements of 
fission gas release from UO: fuels, 
4:23036 

Bradley, J.O., See Ochs, T, 4:22464 

Bradley, R.F., Savannah River waste 
vitrification program, 4:21753 (DP- 
MS—78-86) 

Bradt, R.C., See Minnear, W.P., 4:24004 

Bragg, R.H., See Justi, S., 4:23905 

Braithwaite, J.W., High-level waste 
canister corrosion studies pertinent to 
geologic isolation, 4:21814 (SAND— 
78-2111C) 

Brake, T.E., See Varacalle, D.J., 4:23166 
Bramigk, D., Sun becomes attractive as an 
energy source. Report on the Ist 

German solar forum with technical 
exhibition in Hamburg, 4:21963 

, R., Impacts of future coal use in 
California, 4:21261 (LBL—6877, pp 1- 


4) 
Brandon, B.A., See Batter, T.R., 4:21937 
Brandon, J.R., See Sivinski, H.D., 4:24644 
Bratis, J.C., See Zeuch, W.R., 4:23264 
Bratton, R.J., Brittle material design, high 
temperature gas turbine: stationary 
turbine project summary, 4:22625 
Hot-pressed SisN, developments, 
4:22628 
See Andersson, C.A., 4:22627 
Bratuta, E.G., Dispersion characteristics of 
centrifugal burners, 4:24327 
Brauer, F.P., Uranium and plutonium 
analyses with well-type Ge(Li) 
detectors, 4:24062 
Braunstein, A., Determination of solar cell 
equation parameters form empirical 
data, 4:22047 
Braunstein, J., See Vallet, C.E., 4:24099 
Brayman, K.W., Grid for nuclear fuel rod 
assembly, 4:23052 
Breed, H.E., See Vince, M., 4:23007 
Brehm, W.F., Control of radionuclide 
transport in sodium-cooled reactor 
primary circuits, 4:22855 (HEDL- 
SA—1625) 
Materials compatibility in liquid sodium, 
4:22853 (HEDL-SA—1559) 
See McGuire, J.C., 4:22874 
Breneman, W.C., Feasibility of low-cost, 
high-volume production of silane and 
pyrolysis of silane to semiconductor- 
grade silicon. Quarterly progress 
report, April—June 1978. Low cost 
silicon solar array project, 4:22002 
eS cee 
Brennan, M.P.J., Influence of carbon 
matrix characteristics upon the 
performance of sulfur electrodes for 
sodium—sulfur cells, 4:23407 
Brenner, R., See Strauss, M.G., 4:24383 


40A 


Breshahan, J.D., See Devlin, R.W., 4:23072 

Bressan, J., Use of impedance 
measurements for the control of the 
dendritic growth of zinc 
electrodeposits, 4:23362 

Breuer, D., See Cole, D.W., 4:24509 

Brevnov, N.N., See Bortnikov, A.V., 
4:25016 

Brewer, D.H., Predicting stress corrosion 
crackig in welded steel based on 
residual stress measurements, 4:23937 
(BDX—613-2099(Rev.)) 

Brewer, D.R., See Whitbeck, J.F., 4:22536 

Bridgegum, J.E., Heat exchanger for solar 
energy, 4:22335 

, A.C., See Fox, W.E., 4:24212 

Brimhall, J.L., See Wang, R., 4:23828 

Brinkman, C.R., Fatigue behavior of 2 1/4 
Cr—1 Mo steel in support of steam 
generator development, 4:23877 
(CONF-781177—2) 

Brinkman, D.W., Solvent treatment of used 
lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/ 
RI—78/20) 

Stability characteristics of hydrocarbon 
fuels from alternative sources, 4:21225 
(BETC/RI—78/23) 

Brisbin, I.L., Jr., See Adriano, D.C., 
4:24554 

Briscoe, H.H., Solar heat augmented 
heating system and temperature 
responsive gable vent, 4:22235 

Brissaud, I., See DiGiacomo, N.J., 4:24853 

Brite, D.W., See Hann, C.R., 4:22721 

Brittingham, J.C., Nuclear design of 
heterogeneous carbide-fueled 
LMFBR cores, 4:22902 

Britz, W.L., See Boegli, J.S., 4:23068 

Brizzee, K.R., Prenatal Cobalt-60 
irradiation effects on early postnatal 
development of the squirrel monkey 
offspring, 4:24654 (CONF-771017—, 
pp 204-227) 

Broadhead, B.L., Calculation of the flux 
covariance matrix for the National 
Bureau of Standards intermediate- 
energy standard neutron field (NBS- 
ISNF), 4:24891 

Sensitivity and uncertainty analysis 
applied to the NBS-ISNF, 4:24883 
(CONF-780858—8) 

ee G.K., See Tamblyn, R.T., 

Brock, B.C., Optical analysis of spherical 
segment solar collectors, 4:22472 

Brock, T.D., See Zehnder, A.J.B., 4:24593 

Brock, W.R., Single-cell cooling tower 
performance studies. Part I: the effect 
of reduced tip clearance on fan 
performance. Part II: the effect of 
reduced tip clearance on cooling 
tower performance, 4:22597 (K/ 
GD—1967) 

Broetz, W., Interferometric synchronic 
photography for studying turbulent 

processes in tank flames, 4:24142 

Brogli, R., Blanket performance of a fusion 
hybrid based on HTR fuel, 4:25044 

Broglia, R.A., See Kunz, P.D., 4:24840 

Brokaw, H.R., Solar liquid heating 
apparatus, 4:22410 

Brolley, J.E., Preprocessing of 
PHERMExX flash radiographic 
images with Haar and adaptive 
filtering, 4:24298 (LA—7561-MS) 

Bromberg, L., High field ignition test 
reactor using adiabatic compression, 
4:24997 

Bromley, W.D., Safety calculations and 
benchmarking of Babcock and Wilcox 
designed close spaced fuel storage 
racks, 4:22769 

Bronoeel, G., See Percheron Born Guegen, 
A.P., 4:23390 

Bronson, J.C., See Rogers, J.D., 4:23310 


ERA Vol. 4, No. 9 


Brooks, A.A., User's guide for an IBM PL/ 
I implementation of level 1 of the 
proposed American National 
Standard specifications for an 
information interchange data 
descriptive file, 4:25127 (ORNL/ 
CSD/TM—74) 

Brooks, J.G. Jr., Drive mechanism nuclear 
reactor control rod, 4:23058 

Bross, T.D., Solar hot water booster and 
exchanger for use therein, 4:22321 

Broussely, M., See Messina, R., 4:23355 

Brouwers, J.J.H., Compressible flow in a 
gas centrifuge and its effect on the 
maximum separative power, 4:21685 

Brown, A., Permeability from well logs 
Shaybah Field, Saudi Arabia, 4:21367 

Brown, C.T., See Altman, R.F., 4:22349 

Brown, D.A., See Relyea, J.F., 4:24538 

Brown, D.W., Comparison of extraction 
methods for hydrocarbons in marine 
sediment, 4:21485 

Brown, E.C., Custom-built temperature and 
solar data collection and transmission 
system based on the “Motorola 
MC6800 Evaluation Kit II”, 4:22287 

Brown, E.L., See Stary, M.L., 4:24326 

Brown, G., See Jaross, R., 4:22838 

Brown, I.T., See Allen, G.C., 4:23947 

Brown, J.E., Actual case studies of the 
economics of heating boiler feedwater 
using linear focusing solar collectors, 
4:22160 


Brown, J.S., See Todd, J.R., 4:23920 
Brown, P.H., See Royal, H.D., 4:24413 
Brown, R.A., See Pancirov, R.J., 4:21501 
Brown, R.G., Debris transport in 
horizontal piping, 4:23289 

Brown, S.D., Evaluation of eddy current 
inspection methods for PWR steam 
generator tubing. Final report, 
4:22765 (EPRI-NP—636) 

Steam turbine rotor reliability: task 
details, 4:22608 (EPRI-NP—923) 

Brown, S.J., Use of the finite element 
displacement method to solve solid- 
fluid interaction vibration problems, 
4:24289 (CONF-781202—33) 

Brown, W.F., Pulsed magnetic welding of 
breeder reactor fuel pin end closures, 
4:22873 

Broxton, D.E., See Morgan, T.L., 4:21666 

Bruckner, L.A., Statistical analysis of data 
from Outer Continental Shelf oil and 
gas leases. Progress report, 4:21325 
(LA-UR—78-2891) 

Brueck, C.M., Solar energy concentrator, 
4:22364 


Bruenger, F.W., Distribution of °° Pu in 
neonatal beagles, 4:24674 (CONF- 
771017—, pp 344-360) 

Bruhn, R.W., See Gray, R.E., 4:21278 

Brummer, S.B., Secondary lithium 
electrode in nonaqueous 
electrolytes—some problems, some 
solutions, 4:23408 

See Abraham, K.M., 4:23350 
See Rauh, R.D., 4:23367 

Brunelle, J.A., See Bushweller, C.H., 

4:24117 


Brunings, J., See McDonald, J., 4:22898 
Brunings, J.E., See McEdwards, J.A., 
4:22904 


Bruno, O., Analysis of the mechanical 
oscillations in the transmission shaft 
turbine-alternator, 4:22612 (N—78- 
23448) 

The mechanical load on the transmission 
shaft turbine-alternator la 
sollecitazione meccanica sull‘albero di 
trasmissione turbina-alternatore, 
4:22611 (N—78-23447) 

Bruno, R, Phillips experimental house: a 
system's performance study, 4:22282 

Solar heating, cooling and hot water 

roduction: a critical look at CCMS 
installation, 4:22293 





MAY 15, 1979 


Brunsvold, A., See Jaross, R., 4:22838 

Brusentsova, V.M., See Konstantinov, I.O., 
4:23970 

Bryan, W.L., See Wagner, C.J., 4:22346 

Bryant, B., See Reed, T., 4:21939 

Bryant, D.N., See Chawla, V.K., 4:24551 

Brysk, H., Absorption of an 
electromagnetic wave in a dense 
plasma, 4:24745 

Bryson, J.W., Calculation of neutron 
transmission through boral shielding 
material, 4:24888 

Bubenzer, G.D., See McHenry, J.R., 
4:24572 

Bucciarelli, L.L., Mead 25 kilowatt 
photovoltaic system, 4:21996 (COO— 
4094-19) 

Buch, A., Reflections on the rentability of 
electric power generation in large 
power plants in consideration of 
binary-fluid processes, 4:22607 

Buchanan, C.H., Energy storage for 
tokamak reactor cycles, 4:25027 
(PPPL—1511) 

See Tenney, F.H., 4:24989 
Buchanan, H.L., See Yu, S.S., 4:25063 
Buchberg, H., See Djordjevic, N., 4:22438 
See Lewandowski, A.A., 4:224 53 
See McMurrin, J.C., 4: 22452 

Bucher, K.M., See Wolf, J.P., 4:23204 

Buck, P., Radiation dose rates during 
decommissioning, 4:23304 

Buckingham, A.C., Multi-dimensional 
interior ballastics computations on 
wear and erosion mechanisms in gun 
barrels, 4:24159 (UCRL—81649) 

Buday, T., Concrete as biological shield 
material used at the construction of 
the Paks Nuclear Power Plant, 
4:22804 

Buddo, L.A., See Odintsova, T.V., 4:21344 

Budiman, B., See Cheng, Y.L., 4:21372 

See Machbitz, M., 4:23255 

Buechel, J.H., See Hartsock, D.L., 4:23754 

Buffalow, H. Jr., Evolution of standards, 
4:22215 (NP—23186, pp 4p, Paper 12) 

Buhl, W.F., CAL-ERDA (DOE-1): a 
computer program for energy analysis 
of buildings, 4:23587 (LBL—6877, pp 
69-71) 

Bulischeck, T.S., See van Rooyen, D., 
4:22776 

Bull, S.R., See Klein, D.E., 4:22891 

Burgess, H., See Mumma, S. A., 4:23637 

Burghart, GH., See Dunbar, LE. 4:23935, 
4:23936 

Burhop, C.J., See Baxi, C.B., 4:22895 

Burian, F., Deliberations on the reform of 
electricity rates in Austria, 4:23533 

Burke, J.J., Ceramics for high 
performance applications. II, 4:23555 

Burke, W.C., See Bangart, R.L., 4:23067 

Burkhart, L., See Hoyt, R.C., 4:23983 

Burkhart, R.D., Measurement of diffusion 
coefficients of short-lived species in 
solution and in amorphous glasses. 


Final report, May 1, 1967—August 31, 


1978, 4:24111 (NVO—0535-7) 

Burn, R.R., See Bryson, J.W., 4:24888 

Burnet, G., Recovery of minerals from 
coal fly ash. Quarterly technical 
progress report, July 1, 1978— 
September 30, 1978, 4:21246 (IS— 
4574) 

See Murtha, M.J., 4:21247 
See Roy, N.K., 4:21296 

Burns, D.E., Waste energy hot water 
heater, 4:23602 

Burns, E.J.T., Relativistic electron beam 
energy deposition in thin gold and 
aluminum targets, 4:25058 (SAND— 
78-2026) 

Burns, F.J., Tumorigenic action of beta, 
proton, alpha, and electron radiation 
on the rat skin. Progress report, 
August 1, 1977—January 31, 1979, 
4:24660 (COO—3380-29) 


41A 


Burns, R.D. III., Statistical analysis of 17 
TREAT experiments, 4:23285 

Burns, R.E., Nuclear waste disposal in 
space, 4:21791 (N—78-23571) 

Burns, S.J., See Early, P.W., 4:23883 

Burris, R.H., Energetics of biological Nz 
fixation, 4:22087 

Burwell, E.L., See Zukor, S.H., 4:21204 

Busby, J.P., See Bert, C.W., 4:23797 

Busch, R.L., See Porter, W.P., 4:24587 

Buschman, H.W., Design and operating 
experience of EBR-II Intermediate 
Heat Exchanger (IHX), 4:22835 
(CONF-780251—P2, pp 5.87-5.106) 

Bush, D.C., CEC determination by 
correlations with adsorbed water, 
4:24429 

Bush, E., See Leis, J., 4:22590 

Bush, L.R., Solar Total Energy Systems. 
Technical progress report, 4:22158 
(SAN—1101/PA2-17) 

Solar Total Energy Systems. Second 
technical progress report, 4:22159 
(SAN—1101/PA2-19) 

Bushnell, J.D., Simultaneous deasphalting- 
extraction process, 4:21435 

Bushnell, R.H., Measured heat loss 
coefficient of solar heated buildings, 
4:22284 

Bushweller, C.H., Conformational analysis 
in multisulfur heterocycles. VIII. 
3,3:6,6-Bis(tetramethylene)-s- 
tetrathiane and 3,3:6,6- 
Bis(pentamethylene)-s-tetrathiane. 
Slow s-tetrathiane chair-to-twist, 
chair-to-chair, and twist-to-twist 
interconversions. X ray 
crystallographic studies, 4:24117 

Buslik, A.J., Radioactivity release vs 
probability for a steam generator tube 
rupture accident, 4:23111 (BNL- 
NUREG—24994) 

Bussard, R.W., See Pravdo, S.H., 4:24736 

Bussiere, J.F., Effect of trapped magnetic 
flux on ac losses of NbsSn, 4:23923 
(BNL—24958) 

Buster, D.S., See Bruenger, F.W., 4:24674 

Buthod, A.P., See Thomas, G.W., 4:21605 

Butler, A.P. Jr., Uranium and vanadium 
resources in the Moab 1°*2° 
quadrangle, Utah and Colorado, 
4:21653 

Butler, H.M., See Fulmer, C.B., 4:24361 

Butler, R.I., Explosive technique for 
axisymmetric expansion of cylinders 
at high strain rates, 4:24152 (SAND— 
78-2393) 

Butler, T.D., Toward a comprehensive 
model for combustion in a direct 
injection stratified charge engine, 
4:23721 (LA-UR—78-3223) 

Butt, S.H., Solar energy federal policy and 
posture for presentation at the 
Solarcon Conference, San Francisco, 
August 20, 1977, 4:21991 (NP—23186, 
pp 4p, Paper 14) 

Buttchereit, W., Distances between gas 
pipes and other plant equipment, and 
protective measures to be taken, 
4:24244 

Butterfield, J.F., See Richardson, D.L., 
4:23631 

Buty, S.G., See Slaga, T.J., 4:24597 

Buxton, L.D., Large-scale steam 
explosions, 4:23218 

See Nelson, L.S., 4:23219 

Bykov, V.E., See Bazaeva, A.V., 4:25018 

Byrne, G.D., See Leaf, G.K., 4:25111 

Bywaters, R.P., Power reduction in 
residential air conditioning systems 
through the use of thermal energy 
storage. Final report, 4:23629 (PB— 
281741) 


C 


Cahen, D., See Manassen, J., 4:22111 

Cahen, D.F., See Manassen, J., 4:22102 

Cahill, W.J. Jr., Regulation and nuclear 
plant design: utility viewpoint, 
4:22935 

Cain, D.E., See Boucheron, P.H., 4:23321 

Cairelli, J.E., See Tomazic, W.A., 4:23783 

Cairns, R.J.R., Oil separation material, 
4:21468 

Caldwell, C.S., Utilization of fusion 
neutrons in the tokamak fusion test 
reactor for blanket performance 
testing and other nuclear engineering 
experiments, 4:25084 (PPPL—1510) 

Calicchia, A., Set-up of an alpha 
spectrometry system, 4:24380 (N—78- 
23896) 

Callaway, J., Reflection seismic traverse 
across Black Rock Desert and 
Hualapai Flat, Nevada, 4:22520 

See Bhadra, K., 4:24763 

Callicutt, K.S., Investigations of the 
performance of a partially evacuated 
tubular solar collector, 4:22437 

Calm, J.M., Recovery of wasted heat with 
centralized and distributed heat pump 
systems, 4:23698 (CONF-781202 32) 

Calthorpe, P., Preliminary comparison 
study of four solar space heating 
systems, 4:22216 (NP—23510) 

Calvert, G.S., Ceramic blade attachments, 
4:23770 

Calzaferri, G., Conversion of radiant 
energy into chemical energy, 4:24121 
(UCRL-Trans—11427) 

Cambridge, J., See Catalano, A.W., 4:22017 

R., See Packer, L., 4:22056 

Camp, D.C., Nondestructive, energy- 
dispersive x-ray fluorescence analysis 
of product-stream concentrations 
from reprocessed LWR fuels, 4:21712 
(UCRL—52616) 

Camp, J.A., Energy and Environment 
Division annual report, 1977, 4:23580 
(LBL—6877) 

Campbell, D., See Glaros, S.S., 4:25061 

Campbell, J.E., Adequacy of current 
dosimetry tools for the coal 
conversion and oil shale industries, 
4:21323 (CONF-781150—6) 

Risk methodology for geologic disposal 
of radioactive waste: interim report, 
4:21793 (NUREG/CR—0458) 

Campbell, J.W.E., Fluidized beds, 4:24317 

Campbell, K.S., See Jones, D.G., 4:22655 

Campbell, R.B., See Duncan, C.S., 4:22006 

Campbell, T.C., Spatial analysis and the 
identification of coal markets, 4:23515 

Canada, T.R., Nuclear safeguards 
applications of energy-dispersive 
absorption edge densitometry, 4:21870 

Canalizo, C.R., Seal, 4:24246 

Cannon, C.P., See Chan, A.L.Y., 4:23085 

Cano, G.L., See Dowler, K.E., 4:24242 

Canonico, D.A., Direct brazing of 
ceramics, graphite and refractory 
metals, 4:23841 

Cantor, S., Applications of differential 
scanning calorimetry to the study of 
thermal energy storage, 4:23335 

DSC study of melting and solidification 
of salt hydrates, 4:23328 (CONF- 
781078—3) 

Caponera, D.A., Principles for international 
groundwater law, 4:23454 

Cardito, J.M., Reactor cavity radiation 
streaming, 4:22783 

Carey, W.M., See Claytor, T.N., 4:23287 

See Koopman, R.N., 4:23283 

Carito, J.A., See Brown, J.E., 4:22160 

Carlqvist, S.G., Stirling engines: their 
potential use in commercial vehicles 





CARLSON 


and their impact on fuel utilization, 
4:23784 

Carlson, D.D., Methodology for value/ 
impact assessment of nuclear 
regulatory research programs, 4:23142 
(NUREG/CR—0359) 

See Asselin, S.V., 4:23212 

Carlson, D.E., See Bell, A.E., 4:22024 

Carlson, D.H.J., Catalytic oxidation of 
petroleum distillates with charcoal 
and with supported metal 
phthalocyanine, 4:21445 

Carlson, G.A., Status report on tandem 
mirror fusion reactor studies, 4:24993 
(UCID—17990) 

See Plein, H.G., 4:23267 

Carlson, P.T., Intrinsic diffusion and 
vacancy flow effects in vanadium-- 
titanium alloys, 4:23831 

Carlson, R.D., See France, D.M., 4:22897 

Carlson, R.E., See Fritsch, F.N., 4:25138 

Carlucci, G.D. Jr., See MuMphrey, A.J. 
Jr., 4:21376 

Carmichael, L.A., Determination of BWR 
core stability from test data, 4:22742 

Peach Bottom-2 special turbine trip and 
pressure perturbation tests, 4:22739 

Carnahan, T.G., Flotation-nitric acid leach 
procedure for increasing uranium 
recovery from a refractory ore, 
4:21677 (BM-RI—8331) 

Carnall, W.T., Optical spectroscopy of f- 
element compounds, 4:24066 (CONF- 
7809127—1) 

Carnegie, E.J., Construction of an 
agricultural solar drying system, 
4:22306 

See Stine, W.B., 4:22314 

Caroumbalis, D., See Kalelkar, M., 4:24782 

Carpenter, J.A. Jr., Material control and 
accountability aspects of safeguards 
for the USA *°°U/TH fuel recycle 
plant, 4:21850 (ORNL/TM—6645) 

Carpenter, N.G., See Berkey, E., 4:23426 

Carr, E., Progress report: qualitative 
differences between first and second 
order fit of pressure data - 1/5 scale 
Mk I BWR pressure suppression 
experiment and analysis program, 
4:23171 (UCID—18020-2) 

See McCauley, E., 4:23170 

Carr, F., Mechanised packing for longwall 
coal faces. Monolithic packing and 
powered supports for the packhole, 
4:21283 

Carr, P., See Catherino, H., 4:23344 

See Kodali, S., 4:23353 

Carr, R.W., Design of sodium cooled 
reactor systems and components for 
env. 4:22851 (HEDL-SA— 
1 


Carr, T.L., Electricity options for the 
future (where soft becomes hard), 
4:23435 

Carr, W.J. Jr., Superconductive winding, 
4:24178 

Carroll, W.L., See Achenbach, P.R., 
4:23475 

Carruthers, W.D., See Calvert, G.S., 
4:23770 

Carson, D.B., Solar energy collecting pond 
and covering therefor, 4:22377 

Cart, E.N. Jr., Evaluation of the feasibility 
for widespread introduction of coal 
into the residential and commercial 
sectors. Volume I. Executive 
summary. Final report, 4:21320 (PB— 
281191) 

Evaluation of the feasibility for 
widespread introduction of coal into 
the residential and commercial 
sectors. Volume II. Technical section. 
Final report, 4:21321 (PB—281192) 

Carter, J.A., Design, fabrication, and 
mockup testing in the remote 
maintenance development facility, 
4:24223 


42A 


See Fletcher, R.D., 4:24226 

See Jacobs, R.T., 4:24224 

Carter, J.H., See Graves, H.B., 4:24617 

Carter, L.L., Shielding calculations for the 
fusion materials irradiation test 
facility, 4:25100 

Carter, R.D., Subcritical limits of boron- 
poisoned 7**U—H,O solutions, 
4:24183 (RHO-SA—63) 

Subcritical limits of boron—poisoned 
235 UJ—H,O solutions, 4:24186 

Carter, R.P., See Zellmer, S.D., 4:21253 

Carter, T.J., Preparation and storage of 
solid radwaste from CANDU-PHW 
reactors, 4:22826 

Carter, W.J., Dynamic properties of 
Devonian shales, 4:21600 (MERC/ 
SP—77/5, pp 381-388) 

Explosively produced fracture of oil 
shale. Progress report, April—June 
1978, 4: 21603 (LA—7438-PR) 

Caruso, G.F., World oil study, 4:21458 
(BNL—50782, pp 95-97) 

Caruvana, A., Development of high 
temperature turbine subsystem 
technology to a technology readiness 
status, phase II. Progress report, 
August 1978, 4:22603 (FE—1806-53) 
, J.R., Lie transforms and their use in 
Hamiltonian perturbation theory, 
4:24942 (DOE/ET—0074 

Casella, V.R., See Styron, C.E., 4:21235 

Casey, A.W., See Landingham, R.L., 
4:23030 

Cash, D.L., See Navratil, J.D., 4:21761 

Cash, J., Solar wall performance, 4:22243 

Cash, M., Hardware problems encountered 
in solar heating and cooling systems, 
4:22281 

See Oonk, R.L., 4:22272 

Caskey, B.C., Solar Mechanical Energy 
pong Project, 4:21962 (SAND—78- 

2C) 
Cossapai C.G., See Verbinski, V.V., 
4:24889 

Cassidy, D.J., NDE techniques used for 
ceramic turbine rotors, 4:23750 

Casten, R.F., IBA model in the Pt—Os 
region, 4:24854 (BNL—25405) 

Catalano, A.W., Improved semiconductors 
for photovoltaic cells. Quarterly 
report No. 4, April 1—June 30, 1977, 
4:22017 (TID—28711) 

Cataldo, D.A., Technetium accumulation, 
fate, and behavior in plants, 4:24539 
(CONF-760429—, pp 538-549) 

Cathcart, J.B., Uranium in phosphate rock, 
4:21652 

Catherino, H., Cost analysis of 50 kWh 
zinc--chlorine batteries for mobile 
applications, 4:23344 (COO—2966-1) 

Catoire, D., See Cheron, J., 4:23688 

Cattelino, M. J., See Strauss, M. aa 4:24383 

Catto, P.J., See Simon, A., 4:249 

Catton, I., See Cherng, J. e., 4: 23290 

Caulier, DP., Solar energy ‘pick-up, 
4:22404 

Causey, R.A., Hydrogen diffusion and 
solubility in silicon carbide, 4:24013 

Causey, W.E., See Burns, R.E., 4:21791 

Cavagnaro, D.M., Air quality monitoring. 
Volume 2. 1975—1976 (a bibliography 
with abstracts). Report for 1975-1976, 
4:24487 (NTIS/PS—78/0757) 

Air quality monitoring. Volume 3. 1977- 
July, 1978 (a bibliography with 
abstracts). Report for 1977-Jul 78, 
4:24488 (NTIS/PS—78/0758) 

Cavanaugh, E.C., Environmental 
assessment data base for low/medium- 
Btu gasification technology. Volume 
I. Technical discussion, 4:23516 
(EPA—600/7-77-125a(Vol.1)) 

Cavanaugh, G.P., Applications of Monte 
Carlo and discrete-ordinates 
techniques to PWR cavity shield 
design, 4:22782 


ERA Vol. 4, No. 9 


Ex-core detector shape annealing 
functions for a ribbed core shroud, 
4:22789 

Cavendish, J.H., Treatment of metallic 
wastes by smelting, 4:21758 (NLCO— 
1157) 

Caverly, J.C., See Havstad, P.H., 4:23753 
Cazalet, E.G., Costs and benefits of over/ 
under capacity in electric power 

system planning. Final report, 
October 1978, 4:22647 (EPRI-EA— 
927) 

Cederwall, R.T., See Meyers, R.E., 4:24473 

Celnik, J., Methodology for the analysis 
and design of a PWR reactor cavity 
shield system, 4:22784 

Cels, J.R., Caustic stress corrosion 
cracking studies at 288 C (550 F) 
using the straining electrode 
technique—comparison of Alloy 600, 
Alloy 800, and Type 304 stainless 
steel, 4:23944 

R.J., See Thorsness, C.B., 4:21201 

Cepeda, W.L., Potential for energy 
conservation in Texas, 4:23594 (PB— 
281781) 

Cervik, J., See Perry, J.H., 4:21275 

Cester, R., Description of a drift chamber 
system employed in an experiment at 
Brookhaven National Laboratory, 
4:24388 

Design and performance of a broad band 

focusing Cherenkov counter, 4:24389 

Ch’en, H., See Yen, T., 4:24173 

Ch’eng, P., See Yen, T., 4:24173 

Cha, B.K., See McLennan, G.A., 4:22883 

Cha, C.Y., Method of enhancing yield 
from an in situ oil shale retort, 4:21613 

Chakhmakhchev, V.A., See Yakubson, 
Z.V., 4:21505 

Challenger, K.D., See Miller, A.K., 4:22732 

A.N., See Kok, C.J., 4:21978 

Chamberlain, T.W., Performance 
characteristics of automotive engines 
in the United States. Second series - 
Report No. 1. 1976 Chevrolet Vega 
140 cid (2.3 liters), 2v. Interim report, 
4:23713 (PB—281774) 

Performance characteristics of 
automotive engines in the United 
States. Second series - Report No. 2. 
1976 Chevrolet 305 cid (5.0 liters), 2v. 
Interim report August 1977, 4:23714 
(PB—281775) 

Performance characteristics of 
automotive engines in the United 
States. Second series - Report No. 3. 
1977 Chrysler 225 cid (3.7 liters), 2v. 
Interim report August 1977, 4:23715 
(PB—281776) 

Chambers, F.W., See Yu, S.S., 4:25063 

Chambers, R.R., Luminescent solar 
collector, 4:22022 

Chambre, P.L., Reversal of laminar flow in 
a circular pipe, 4:23197 

Chan, A.LY., MgO insulated coaxial 
instrument cable development for 
FFTF in-vessel temperature and 
voltage conditions, 4:23085 (HEDL- 
TME—77-98) 

Chan, C.K., See Motamed, M., 4:23242 

Chan, J., Numerical simulation of cooling 
tower drift eliminator performance, 
4:22600 

See Cochran, S.G., 4:24452 
See Erickson, L., 4:24457 

Chan, K., See Almenas, K., 4:23466 

Chan, P., See Brandi, R., 4:21261 

Chan, S.H., Attenuation of HCDA work 
potential by heat transfer, 4:23279 

Heat transfer from a high temperature 
condensable mixture, 4:24287 (CONF- 
781110—13) 

See Cho, D.H., 4:23291 

Chan, T.C., See Disney, R.K., 4:22840 
Chandlee, C., See Berg, D., 4:24779 





MAY 15, 1979 


sae M., See Hollands, K.G.T., 
4:2225 

Chang, H. Y. See Advani, S.H., 4:21585 

Chang, LH., See Kim, C.H., 4:22978 

Chang, K.C., See Heller, A., 4:22107 

Chang, L.K., See Betten, P.R., 4:22888 

See Gillette, J.L., 4:23251 

Chang, M.K., Failure data analysis of the 
SuperHILAC radio frequency 
subsystem, 4:24350 (LBL—8631) 

Chang, S.C., Potential influence of 
crossflow and radiation heat transfer 
on LOFT LOCA behavior, 4:23135 
(LTR—1111-53) 

Chang, S.G., See Novakov, T., 4:24481 

Chapala, E.S., See Il'inskii, Yu.A., 4:21562 

Chapin, D.L., See Chi, J.W.H., 4:25028 

Chaplin, F.S., III, Nitrogen and 
phosphorus distribution in an Alaskan 
tussock tundra ecosystem: natural 
patterns and implications for 
development, 4:24530 (CONF- 
760429—, pp 738-753) 

Chapman, L.D., Physical protection of 
nuclear materials in transit. Quarterly 
progress report, April—June 1978, 
4:21849 (NUREG/CR—0475) 

Physical protection of nuclear facilities 
quarterly progress report, April— 
June, 1978, 4:22722 (NUREG/CR— 
0360) 

Chapman, R.G., See Sneck, C.J., 4:22640 

Chapman, T.W., See White, R., 4:24119 

Charnock, H.O., See Carr, R.W., 4:22851 

Charyulu, M.K., See Croucher, D.W., 
4:23167 

Chase, C.K., See Toth, G.W., 4:21672 

Chase, J.W., Pyrimidine dimer excision in 
Escherichia coli strains deficient in 
exonucleases V and VII and in the 5’ 
— 3’ exonuclease of DNA polymerase 
I, 4:24636 

Chase, T., See Wilde, P., 4:24731 

Chatfield, R., See Pierotti, D., 4:24496 

Chatigny, M., See Hollowell, C.D., 4:23646 

Chato, D.M., PPOS: a master control data 
base preprocessor for DNA. Users 
guide, source listing, and flowchart, 
4:25134 (UCID—17946) 

Chatoorgoon, V., Subsonic gas target 14 
MeV neutron generator, 4:25089 

Chaudhuri, R.K., See Dutta, S.K., 4:24613 

Chawla, V.K., Environment Canada’s 
research and development activities in 
land application of sludges, 4:24551 

Chelemer, H., New design procedure for 
DNB limits in PWRs, 4:22793 

Chen, C.S.H., Waterflooding process 
employing anionic-nonionic 
copolymer, 4:21403 

See Schwab, F.C., 4:21406 

Chen, E.C.M., See Wentworth, W.E., 
4:22486 

Chen, H., See Lam, D.J., 4:21734 

Chen, H.S., See Gardner, L.R., 4:24562 

Chen, J.C., See Ginsberg, T., 4:23109 

See Levy, E.K., 4:21312 

Chen, L., See Lee, Y.C., 4:24977 

Chen, S.N., See Deb, S.K., 4:22100 

Chen, S.S., Dynamic response of circular 
tubes subjected to liquid cross flow, 
4:22829 (ANL-CT—79-06) 

See Chung, H., 4:22979 

Chen, T.L.C., Whirling response and 
stability of flexibly mounted, ring-type 
flywheel systems, 4:23323 (SAND— 
78-7073) 

See Bert, C.W., 4:23322, 4:23797 

Chen, W.L., See Ishii, M., 4:23182 

Chen, Y.R., Kinetics of methane 
fermentation, 4:22050 (CONF- 
780549—8) 

Chenebault, P., See Harrer, A., 4:23191 

Cheng, E.T., Nucleonic design for a 
compact tokamak fusion reactor 
blanket and shield, 4:25009 


43A 


Cheng, H.S., Space-time analysis of coid 
reactivity feedback in boiling water 
reactors, 4:22731 

See Hsu, C.J., 4:22743 

Cheng, K.T., Fine structure in the 1s2p? 
*P° and 1s2s2p *P° states of Li-like 
ions, 4:24757 

Cheng, R.K., Strong ignition limits for 
methane—hydrogen mixtures, 4:21917 
(LBL—6877, pp 179-180) 

See Schefer, R., 4:24138 

Cheng, Y.L., Dispersion of miscible fluids 
in porous media. Part 2, 4:21372 
(ORNL/MIT—276) 

Chenin, C., See Barkats, G., 4:22035 

Cherepanova, T.G., See Antsiferov, V.N., 
4:23927 

Cherng, J.C., Natural-convection heat 
transfer in a bed of fuel debris cooled 
at both top and bottom, 4:23290 

See Kerlin, T.W., 4:22795 

Chernogorenko, V.B., See Samsonov, G.V., 
4:23939 

Chernov, V.I., See Veber, V.V., 4:21539 

Cheron, J., Decarbonating a gas with a 
wetted filter, 4:23688 

Cherskii, N.V., Evaluation of the reserves 
in the light of search and prospecting 
of natural gases from the bottom 
sediments of the world’s ocean, 
4:21538 

Cheung, F.B., See Baker, L. Jr., 4:22839, 
4:23116 

Cheung, L.M., Dimerization of carbene to 
ethylene, 4:24116 

Chevion, M., See Samuni, A., 4:24631 

Chew, J., Will offshore remote-controlled 
vehicles be used in nuclear 
applications, 4:24229 

Chi, J.W.H., Evaluation of steam and 
boiling-water-cooled DTHR blanket 
concepts, 4:25028 

Chiang, R.N.S., Active architecture: an 
architectural solution to solar energy 
utilization, 4:22285 

Chiang, T., See France, D.M., 4:22897 

Chiang, T.T., Experimental study of ion 
dynamics in the Maryland fast theta 
pinch, 4:24921 

Chiappetta, C.M., Qualifying safety-related 
nuclear power plant electric 
equipment: a dilemma, 4:23000 

Chichiwa, H., See Asaoka, T., 4:22965 

Chicklis, E.P., Multi-color, activator- 
activator laser, 4:24262 

Chien, S.F., See Allen, J.C., 4:21495 

Chikin, N.N., See Chistovskii, A.I., 4:21351 

Childers, T.W., See Hanson, H.R. Baugh, 
H.A., 4:21558 

Childs, E.L., See Navratil, J.D., 4:21761 

Childs, J.D., Conditional lethal mutants of 
bacteriophage T4 unable to grow on a 
streptomycin resistant mutant of 
Escherichia coli, 4:24615 

Childs, R.L., See Rhoades, W.A., 4:24878 

Chillier-Duchatel, N., Control system and 
apparatus for redox type 
electrochemical cell, 4:23570 

Chin, B.A., See Gilbert, E.R., 4:23964 

Chin, K.K., See Gentile, R.F., 4:24021 

Chin, W.K., Combustion of coal and coal 
related fuels in an opposed flow 
diffusion flame, 4:21314 (LBL—6877, 
pp 169-170) 

Chinneck, J.W., See Hollands, K.G.T., 
4:22253 

Chireau, R.F., Mercury-free secondary 
alkaline battery and improved 
negative interseparator therefor, 
4:23379 

Chisholm, J.S.R., N-variable rational 
approximants, 4:24912 

Chismar, P.H., Experimental joule-heated 
ceramic melter for converting 
radioactive waste to glass, 4:24235 


CHUANG 


Chistovskii, A.I., Effect of water pressure 
systems on the distribution of 
petroleum deposits, 4:21351 

Chiu, C., Pressure drop measurements in 
LMFBR wire-wrapped blanket 
bundles, 4:22894 

Turbulent mixing experiment and model 
for wire-wrapped assemblies, 4:22896 

Chlanda, F.P., Method for removal of SO. 
from gases, 4:22674 

Chlique, B., Steam generation method and 
evaporator to put the method into 
practice, 4:24328 

Cho, D., See Chan, S.H., 4:23279 

Cho, D.H., Radiative heat transfer in a 
horizontal molten fuel layer with 
volumetric heating, 4:23291 

See Chan, S.H., 4:24287 

Chodak, J.B., Solar simulator, 4:21977 

Choi, C.B., See Rheem, K.S., 4:23921 

Choi, C.K., Advanced fuel bumpy tori, 
4:25034 (EPRI-ER—919, pp 2.3-2.23) 

Choi, K.W., Heat transfer in lead--acid 
batteries, 4:23352 (CONF-7809102—1) 

Thermal analysis of lead-acid cells for 
load-leveling applications, 4:23357 

Chojnacki, Z., Heat release of resistance 
heater coils in a reference system, 
4:24168 

Chong, C.Y., Decomposition of 
mathematical programming b 
dynamic programming, 4:251 3 
(CONF-781005—3) 

See McEntire, P.L., 4:25114 

Chopra, P.S., Reliability and 
maintainability evaluation of freezing 
in solar systems, 4:22181 (ANL/SDP- 
TM—78-3) 

Chou, H.P., Efficiencies and light curves 
for neutron spectrum measurements 
using NE-213, 4:24382 

Chou, Q.B. Davis, R.M., Analytical study 
to estimate maximum permissible rates 
of changes of power outputs for fossil- 
fired generating units, 4:22591 

Choudhury, H., See Cooper, G.P., 4:24708 

Chow, E., See Yen, T.F., 4:21630 

Chow, J.G.Y., Effect of a helium 
environment on the mechanical 
properties of HTGR primary system 
metals, 4:22807 (BNL-NUREG— 
25326) 

See Aronson, S., 4:22806 
See Soo, P., 4:22808 

Chrien, R.E., ‘See Mughabghab, S.F., 
4:24846 

Christensen, D.L., Summary and analysis 
of solar heating and cooling 
commercialization workshop, 4:21984 
(TID—29059) 

See Han, S.M., 4:22481 

Christensen, L.D., See Barmore, W.L., 
4:23891 

Christensen, R., SPEAR code system: 
LWR fuel rod mechanical 
performance predictor, 4:22733 

Christian, J.E., See Peel, J.W., 4:24678 

Christie, W.H., Use of indexed sensitivity 
factors in the analysis of nickel and 
iron based alloys: study of the 
decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 
(CONF-781076—1) 

See Narayan, J., 4:24032 

Chromie, E., Solar tracking system, 
4:22343 

Chu, C.C., Postirradiation examination 
facility of INER, 4:24196 

Chu, T.L., Process for utilizing low-cost 
graphite substrates for polycrystalline 
solar cells, 4:22041 

Chua, G., See Camp, J.A., 4:23580 

Chuang, K.C., See Markuszewski, R., 
4:21159 

Chuang, Y.D., See Chu, C.C., 4:24196 





CHUBB 


Chubb, T.A., Design of a small 
thermochemical receiver for solar 
thermal power, 4:22128 

See Nemecek, J.J., 4:23338 

Chung, D.W., Fatigue behavior of 
niobium--hydrogen alloys, 4:23895 

Chung, H., Design guide for calculating 
hydrodynamic mass. Part II. 
Noncircular cylindrical structures, 
4:22979 (ANL-CT—78-49) 

Chute, A.F., Tailoring your sulfur plant for 
unusual conditions, 4:21544 (CONF- 
7703114—, pp B.1-B.19) 

Chymko, N.R., See Noton, L.R., 4:21639 

Ciccioli, P., See Rinaldi, G., 4:21624 

Cierjacks, S.W., Eighth bi-meeting report 
of the activities of the NEA-NDC, 
4:25104 (NEANDC—113(U)) 

Cihangir, S., See Berg, D., 4:24779 

Clampitt, R.L., See Threlkeld, C.B., 
4:21404 

Clapp, N.E., See Hanus, N., 4:22861 

See Ribando, R.J., 4:23159 

Clapper, W.W., Effects of reclamation on 
land values in Staunton, Illinois, 
4:21252 (ANL/LRP-CP—1) 

Clark, C.E., See Cazalet, E.G., 4:22647 

Clark, D.J., lon source group summary, 
4:25036 (LBL—8415) 

See Elo, D., 4:24364 

Clark, G.W., See Holder, J.D., 4:23986 

See Yen, C.F., 4:23995 

Clark, H.E., See Doman, D.R., 4:24205 

Clark, J., Environmental planning for 
offshore oil and gas. Volume I: 
Recovery technology. Final technical 
report, 4:21373 (PB—281442) 

Environmental planning for offshore oil 
and gas. Volume III: Effects on living 
resources and habitats. Final technical 
report, 4:21476 (PB—281444) 

Clark, J.P., Acoustic emission monitoring 
and ultrasonic examination correlation 
on a reactor pressure vessel. Final 
report, 4:22983 (EPRI-NP—921) 

Clark, R.G., See Sorenson, R.J., 4:21707 

Clark, S.W., Hybrid absorption 
refrigeration for solar applications, 
4:22270 

Clark, W.M. Jr., Long pulse, high-current 
electron gun for e-beam sustained 
excimer lasers, 4:24279 

Clarke, G.A., See Brown, S.D., 4:22608 

Clarke, J.F., Recent experimental results in 
the U.S. magnetic fusion program, 
4:24999 

Clarke, W.L., Reactor Primary Coolant 
System Pipe Rupture Study method 
for detection of sensitization of 
stainless steel. Progress report No. 43, 
January—March 1978, 4:22720 
(NUREG/CR—0306) 

Reactor Primary Coolant System Pipe 
Rupture Study method for detection 
of sensitization in stainless steel. 
Progress report No. 44, April—June 
1978, 4:22725 (NUREG/CR—0567) 

Clarkson, J.E., See Haugen, G.R., 4:24073 

Class, G., Theoretical investigation of 
pressure pulse development during 
steam condensation in the pressure 
reducing system of boiling water 
reactors: computer program 
KONDAS, 4:23194 (NUREG-tr— 
0028) 

Claunch, B.C., See Royal, H.D., 4:24413 

Clay, R.G., Geothermal energy recovery, 
4:22543 

Claypool, G.E., Chemical and isotopic 
composition of gas from Devonian 
Black Shale canned core samples, 
Martin County, Kentucky and Wise 
County, Virginia, 4:21592 (MERC/ 
SP—77/5, pp 596-607) 

Clayton, E.D., See Durst, B.M., 4:23098 

See Lloyd, R.C., 4:22976 


44A 


Claytor, T.N., Measurement of the sound 
produced during steam injections into 
sodium, 4:23287 

Clear, R., See Benenson, P., 4:23446 

See Berman, S., 4:23589 

Cleary, M.P., See Hanson, M.E., 4:21557 

Cleland, R.E., Hormonal control of H* - 
excretion from oat cells, 4:24598 

Clem, J.R., See Bussiere, J.F., 4:23923 

Clements, L.L., Composite properties for 
E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 

Clemmer, R.G., Computer modeling and 
bench-scale testing of air detritiation 
operations, 4:25049 

Cleveland, J.C., See Ball, S.J., 4:23118 

Clever, R.M., See Dunbar, L.E., 4:23935, 
4:23936 

Cliff, S.B., ORNL-PWR BDHT analysis 
procedure: an overview, 4:23119 
(CONF-781146—8) 

Cline, T.B., Decision and control in large- 
scale systems via spatial dynamic 
as 4:23667 (CONF- 
771005—8) 

PP te variable representation of 
large-scale deterministic systems. 
Second interim report. Draft, 4:22683 
(TID—29390) 

Clingman, W.H. Jr., Method of and means 
for accurately measuring the calorific 
value of combustible gases, 4:24141 

Methods of and means for accurately 
measuring the calorific value of 
combustible gases, 4:24140 

Clink, G.L., “*C NMR characterization of 
the Halthane pre-polymer system, 
4:24110 (MHSMP—78-60 

Clough, S.P., See Pinchback, T.R., 4:23957 

Cloutman, L.D., See Butler, T.D., 4:23721 

Cluff, C.B., Floating azimuth tracking 
platform: an economic method of 
increasing solar collector efficiency, 
4:22465 

Cluff, R.M., See Harvey, R.D., 4:21522 

Clyne, A.J., Knarr, J.E., Energy storage 
unit and system, 4:23332 

Cnops, A.M., Electron pairs production at 
the ISR, 4:24778 (BNL—25075) 

Coates, R.A., See Randolph, P.D., 4:23246, 
4:23253 

Cobb, G.D., New directions in the United 
States Federal desalting program, 
4:23455 

Cochran, S.G., Shock initiation and 
detonation models in one and two 
dimensions, 4:24452 (UCID—18024) 

Cochrane, J.N., AMEX/VESCORP 
Devonian Shale project Lawrence 
and Scioto Counties, Ohio, 4:21587 
(MERC/SP—77/5, pp 361-367) 

Cockroft, D.L., See Robkin, M.A., 4:24699 

Cody, J.C., See Littles, J.W, 4:22191 

Cody, W.W., See Pettibone, M.H., 4:21679 

Coffey, H.E., Solar—geophysical data 
number 404, April 1978. Part I. 
Prompt reports. Data for March 
1978—February 1978, 4:24738 (PB— 
283244) 

Solar—geophysical data number 404, 
April 1978. Part II. Comprehensive 
reports. Data for October 1977— 
September 1977 and miscellanea, 
4:24739 (PB—283245) 

Solar—geophysical data. Prompt 
reports, 4:24740 (PB—283862) 

Coffey, J.P., See Bernstein, P., 4:23384 

Coffield, R.D. Jr., Generic transient limit 
curves for LMFBR core design 
guidance, 4:22901 

Coffigny, H., Adrenal activity of adult rats 
irradiated with 150 rads during fetal 
life, 4:24656 (CONF-771017—, pp 
237-243) 

Coggi, J.V., High Temperature Line Focus 
Central Receiver System cost and 


ERA Vol. 4, No. 9 


performance objectives, 4:22156 
{SAN_1 101/PA14-1) 
See Zondervan, K.L., 4:22126 

Cohen, D.B., See Chawla, V.K., 4:24551 

Cohen, J., Suggested nuclear waste 
management radiological performance 
objectives, 4:21794 (NUREG/CR— 
0579) 


Cohen, J.J., Determination of a radioactive 
waste classification system, 4:21748 
(UCRL—S52535) 

Cohen, J.K., Note of non-destructive 
detection of voids by a high frequency 
inversion technique, 4:24297 (COO— 
2482-8) 

See Bleistein, N., 4:24724 

Cohn, A., See Andersson, C.A., 4:22627 

Cohn, C.E., See Herzenberg, C.L., 4:21226 

Cohn, D.R., See Bromberg, L., 4:24997 

Cold, D.M., Apparatus and method for 
removal of pollutants from flue gas, 
4:22672 

Cole, C.M., NWCF/ICPP remote 
decontamination facility, 4:24228 

Cole, C.V., See Atcheson, D.B., 4:23260 

Cole, D.W., Factors affecting nitrogen 
cycling in some Douglas fir 
ecosystems of the Pacific Northwest, 
4:24509 (CONF-760429—, pp 72-94) 

Cole, F., See Keane, J., 4:25050 

Cole, L.T., Liquid-fluidized-bed heat 
exchanger flow distribution models, 
4:22535 (ICP—1151) 

Cole, N.C., See Berggren, R.G., 4:23929 

See Canonico, D.A., 4:23841 

Cole, R.M., Evaluation of 1-MW 
horizontal scrubber. Final report, 
4:21242 (EPRI-FP—752) 

Cole-Appel, B.E., Flat plate air-heater 
improvements: test results, 4:22439 

Coleman, H.J., National motor gasoline 
surveys: a key source of fuel trend 
data, 4:21504 

Cone de J.J., See Kohler, J.T., 4:22429, 

Coleman, R N., Technique for in situ 
measurement of the natural radiation 
field and the associated exposure rate, 
4:24648 (CONF-760429—, pp 300- 
312) 

See Ragsdale, H.L., 4:24536 

Coleman, R.V., Spectroscopy of surface 
adsorbed molecules. Progress report, 
May 1, 1978—Appril 30, 1979, 4:24005 
(DOE—5776-2) 

Coles, D.G., Radionuclide release from 
non-nuclear energy production: a 
sensitive technique for measuring 
lead-210 on air filters, 4:24501 
(CONF-760429—, pp 290-299) 

See Meadows, J.W.T., 4:24558 
See Weed, H.C., 4:21823 

Collares-Pereira, M., Preliminary results 
from a test array of 3X CPC 
collectors in a school heating 
application, 4:22433 

See O'Gallagher, J.J., 4:22460 

Colley, H.E., Solar—geophysical data. 
Comprehensive reports, 4:24741 
(PB—283863) 

Collier, R.P., Steam—Water Mixing and 
System Hydrodynamics Program: 
Task 4. Quarterly progress report, 
April 1, 1978—June 30, 1978, 4:23153 
(NUREG/CR—0526) 

Collins, A.G., See Leiberich, A., 4:21370 

Collins, B.L., See Rubin, A.1., 4:23647 

Collins, B.M., Selective hydrogenation of 
highly unsaturated hydrocarbons in 
the presence of less unsaturated 
hydrocarbons, 4:21920 

Collins, C.B., See Marowsky, G., 4:24270 

Collins, J.T., See Bangart, R.L., 4:23067 

See Weller, R.A., 4:21751 

Collins, L.W., See Haws, L.D., 4:24447 

Collins, T.A., Hydrocarbon reforming 
process, 4:21437 





MAY 15, 1979 


Colvett, R.D., See Rohrig, N., 4:24632 

Colyer, D.B., See Rogers, J.D., 4:23310 

Comeau, R., See Trump, J.G., 4:24646 

Comfort, J.R., See Shepard, J.R., 4:24858 

Condie, C.G., Loft CIS analysis - 1"-IA- 
IG-II-57-B outside penetration S-5F, 
4:23136 (LTR—1334-2) 

Condie, K.G., See Varacalle, D.J. Jr., 
4:23115 

Condiff, D.W., See Chan, S.H., 4:24287 

Condit, R.H., See Lee, J.D., 4:25037 

Condit, W.C., See Morse, E.C., 4:24968 

Condon, P., Building Envelopes Program, 
4:23585 (LBL—6877, pp 63-64) 

Congdon, S.P., Peach Bottom turbine trip 
simulation with a one-dimensional 
transient model, 4:22740 

Conk, R.L., Modelling of combined air 
based solar/heat pump heating and 
cooling systems, 4:22262 

Conklin, J.C., See Ball, S.J., 4:23118 

Conn, A.F., See Rice, M.S., 4:22172, 
4:22173 

Conn, R.W., Minimizing radioactivity and 
other features of elemental and 
isotopic tailoring of materials for 
fusion reactors, 4:25087 

Proposal to the United States Energy 
Research and Development 
Administration for continuation of 
fusion reactor technology studies. 
Progress report October 1, 1977—July 
1, 1978, 4:24982 (COO—4636-1) 

SOLASE-H laser fusion hybrid, 4:25074 

See Badger, B., 4:24996 

See Lao, L.L., 4:24958 

Conner, J.G., Commerical potential of 
solar-powered irrigation systems: a 
case history, 4:22351 

Connolly, J.S., Research directions in the 
biological and chemical conversion 
branch at SERI, 4:22066 

Connolly, T.J., See Heising, C.D., 4:23462 

Connor, T.J., Highlights report: Solar 
Thermal Conversion Program, 
Central Power Projects. Semiannual 
review, Washington, DC, June 3, 
1976, 4:22142 (SAN—1101/PA2-6) 

Constantin, E., See Atanasiu, Gh., 4:23554 

Conway, T.M., See Duff, W.S., 4:22264 

Cook, C.J., See Wentworth, W.E., 4:22486 

Cook, J., See Ehrenspeck, H., 4:21478 

Cook, J.H., Remote examination and 
disassembly of biomedical target at 
LASL, 4:24195 

Remote examination and disassembly of 
a biomedical target at LASL, 4:24362 
(LA-UR—78-2649) 

Cook, J.P., See Moody, E., 4:22899 

Cook, M., See Marrujo, F., 4:22837 

Cook, N.G.W., Appraisal of hard rock for 
potential underground repositories of 
radioactive wastes. LBL-7004, 
4:21789 (LBL—7073, pp 1-15) 

Full-scale and time-scale heating 
experiments at Stripa: preliminary 
results. Technical project report No. 
11, 4:21788 (LBL—7072) 

In situ heating experiments in hard rock: 
their objectives and design, 4:21790 
(LBL—7073, pp 17-26) 

Cook, R.E., Solar water heating system, 
4:22322 

Cook, T.F., Behavior of four PWR rods 
subjected to a simulated loss-of- 
coolant accident in the power burst 
facility, 4:23244 

Cook, T.S., See Brown, S.D., 4:22608 

Coomes, R.M., Effects of thermal history 
on oil shale pyrolysis products, 
4:21629 

Cooper, C.N., High order stiffly stable 
linear multistep methods, 4:25125 (IS- 
T—840) 

Cooper, D., See Verderber, R.R., 4:23590 

Cooper, G.P., Prenatal cadmium exposure: 
effects on essential trace metals and 


45A 


behavior in rats, 4:24708 (CONF- 
771017—, pp 627-637) 

Cooper, G.W., Hydrogen-fluoride laser 
conceptual design for laser fusion, 
4:24283 

Cooper, M.D., Search for p* — e* y, 
4:24780 (LA-UR—78-2631) 

Coppins, W.G., See Kalyoncu, R.S., 
4:21518 

Coppola, J.A., See Kraft, E.H., 4:23777 

Copulos, M.R., Closing the nuclear option: 
scenarios for societal change, 4:23465 

Corbett, W.E., See Cavanaugh, E.C., 
4:23516 

Corcoran, W.R., See Bevilacqua, F., 
4:22931 

Cordray, R.L., See Marowsky, G., 4:24270 

Corelli, J.C., See Matheny, R.A., 4:25098 

Corey, J.C., See Hersloff, L.W., 4:24541 

Corley, J.P., Improved method for 
calculation of population doses from 
nuclear complexes over large 
geographical areas, 4:24647 (BNWL- 
SA—6114) 

Cornell, R.H., Measuring thermal 
diffusivities of high explosives by the 
flash method, 4:24454 (UCRL— 
52565) 

Corradini, M., Effects of sodium 
entrainment and heat transfer with 
UO, vapor during an HCDA, 4:23281 

Corwin, R., Environmental planning for 
offshore oil and gas. Volume V: 
Regional status reports. Part 4: 
California. Final technical report, 
4:21377 (PB—281449) 

Cosgrove, G.E., See Finamore, F.J., 
4:24626 

Cote, E.A., See Dietz, R.N., 4:24375 

Cothran, H., See Marrujo, F., 4:22837 

Cotsaftis, M., Near-by equilibria and 
stability of cylindrical plasmas, 
4:24970 (CTO—1334) 

Cotsworth, J.L., Clip for clinching a heat 
exchange conduit with a solar heat 
absorber, 4:22379 

Cotton, F.O., See Brinkman, D.W., 4:21466 

Cottrell, R.L.A., See Logg, C.A., 4:24406 

Coudray, M., Truly standardized design 
holding for more than 20 plants, 
4:22759 

Courtney, J.C., Measured airborne 
radioactivity in the hot fuel 
examination facility/North, 4:24215 

Coutant, C.C., Influences of physical and 
chemical alterations on predator-prey 
interactions, 4:24679 (CONF- 
780785—1) 

Coutant, R.W., See Snyder, M.J., 4:21591 

Couture, J., See Sauteron, J., 4:21713 

Covey, R.R., See Roessler, W.U., 4:23711, 
4:23712 


Cowan, G.A., Investigations of the natural 
fission reactor program. Progress 
report, October 1977—September 
1978, 4:21643 (LA—7536-PR) 

Cowdery, S.J., Lattice parameters of 
iron—aluminum silicon alloys with 
the DOs structure, 4:23850 (IS-T— 
831) 

Cowser, K.E., Environmental and health 
study of a low-Btu gasifier, 4:21170 
(CONF-781045—5) 

Cox, J., See Jaross, R., 4:22838 

Cox, K., Thermochemical production of 
hydrogen from water, a critical 
review, 4:21897 (LA-UR—78-2996) 

Cox, K.E., LASL thermochemical 
hydrogren program status on October 
31, 1978, 4:21896 (LA-UR—78-2895) 

Cox, N.D., See Varacalle, D.J. Jr., 4:23115 

Cox, S.A., See Herzenberg, C.L., 4:21226 

Cox, T.A., See Pendergast, J.J., 4:21279 

Cox, W., See Pifer, G., 4:23628 

Cox, W.R., See Varacalle, D.J., 4:23166 

Craciuneanu, G., See Panoiu, N., 4:24170 


CROTZER 


Craddick, W.G., Thermal hydraulic 
analysis for the PWR blowdown heat 
transfer separate-effects program, 
4:22764 (CONF-781146—12) 

Craig, G.T., See Garrison, J.D., 4:22463 

Craig, H.L. Jr., Source book of 
oceanographic properties affecting 
biofouling and corrosion of OTEC 
plants at selected sites, 4:22171 
(PNL—2483) 

Craig, P.P., California's distributed energy 
systems, 4:24582 (LBL—6877, pp 19- 
22) 

Long-range building and appliance 
standards, 4:23626 (LBL—6877, pp 
83-84) 

Craig, R.B., See Delaney, M.S., 4:24677 

Cram, P.J., See Redford, D.A., 4:21611 

Cram, S.P., Advances in high resolution 
glass capillary gas chromatography, 
4:21500 


Cramer, S.N., See Hoffman, T.J., 4:24887 

Cramond, W.R., See Asselin, S.V., 4:23212 

Crandall, D.H., Electron impact ionization 
of C IV and N V, 4:24764 

Crane, R.E., See Lorsch, H.G., 4:22274 

Cranfill, C.W., See Scannapieco, A.J., 
4:25051 

Crawford, A.A., See Murray, F.J., 4:24698 

Crawford, B.W., Operating BWR 
reactivity and power distribution data 
base for nuclear methods qualification, 
4:22745 

See Carmichael, L.A., 4:22739 

Creighton, D.L., Solvent-fixed coordinate 
system applied to two-phase diffusion 
coatings resulting from a constant 
surface flux of solute, 4:23838 

Cremean, S.P., Novel fracturing treatments 
in the Devonian shale, 4:21586 
(MERC/SP—77/5, pp 389-409) 

Cremin, J.D., Design, development and 
implementation of data acquisition 
systems for photovoltaic tests and 
applications project, 4:21998 (COO— 
4094- 


24 
See Bucciarelli, L.L., 4:21996 
Crewdson, R.A., Gravity survey of 
Hualapai Flat and the southern part of 
Black Rock Desert, Nevada, 4:22521 
Ground temperature survey, 4:22517 
Crissman, H.A., See Salzman, G.C., 


4:24604 

Cristy, S.S., See Seals, R.D., 4:23892 

Criswell, R.L., Major advancement in 
start-up systems for once-through 
boilers, 4:22637 

Croce, P., Study of a method for filtering 
optical images, 4:24906 (BNWL-tr— 
343) 

Study of a method for filtering optical 
images, 4:24907 (BNWL-tr—342) 
Crocker, M.E., See McGhee, J.W., 4:21497 

Cromack, K. Jr., See Todd, R.L., 4:24513 

Cronauer, D.C., Research and development 
of an advanced process for conversion 
of coal to synthetic gasoline and other 
distillate motor fuels. Annual rt, 
June 1977—May 1978, 4:21153 — 
1800-27) 

Cronenberg, A.W., See El-Genk, M., 
4:23199 

Croom, J.M., Dynamics of cesium-134 and 
biomass in treated and untreated 
turkey oak leaf-litter bags, 4:24543 
(CONF-760429—, pp 700-708) 

Cross, D.R., See Harris, L.A., 4:22112 

Cross, F.H., See McFee, A.F., 4:24657 

Crossley, D.A. Jr., See Todd, R.L., 4:24513 

Crosthwaite, J.L., In-reactor performance 
of surface-mounted and embedded 
thermocouples, 4:23006 

Crotzer, M.E., Automatic on-line reactor 
coolant activity monitoring system, 
4:22751 





CROUCHER 


Measurement of radionuclide surface 
activities in a pressurized water 
reactor, 4:22798 

Croucher, D.W., Experiment requirements 
for the study of anticipated transients 
with and without scram, 4:23167 
(TFBP-TR—308) 

Crowe, J.L., Full-scale scrubber sludge 
characterization studies. Final report, 
4:21244 (EPRI-FP—942) 

Crues, J.V. Jr., Lithology crossplots: 
applications in an evaporite basin, the 
Maverick Basin of southwest Texas, 
4:21541 

Crump, M.W., Calculation of spatial 
weighting functions for ex-core 
neutron detectors, 4:22772 

Extended ICE method for UTSG 
transient simulation, 4:22780 

k, T.E., Slag waste heat recovery 
and utilization in the elemental 
phosphorus industry. Final report, 
October 28, 1977—April 30, 1978, 
4:23682 (CONS—5088-1) 

J.F., See Tyler, L.D., 4:21811 

Culpepper, C.A., See Beahm, E.C., 4:23043 

Cummings, C.E., Target insertion and 
handling system for the isotope 
production facility, 4:24218 

D.A., Quantitative comparison 
of electronic component-solder joint 
stress relief in encapsulated 
assemblies, 4:23874 (BDX—613- 
1868(Rev.)) 

D.R., Separation of multi- 
component mixtures, 4:21442 

Cummings, J.D., Overview 1976 survey of 
electric utility solar energy activities, 
4:21953 (EPRI-ER—S515-SR, pp 8.1- 


8.5) 
J.E., Overview and summary 
of EPRI SHACOB program, 4:22194 
(EPRI-ER—S515-SR, pp 3.1-3.3) 
R.D., Temperature control in 
solar-to-thermal energy converters, 
4:22400 
Cunningham, M.E., Uncertainty analysis 
and stored-energy calculations, 
4:23037 
See Bradley, E.R., 4:23036 
Curl, M.L., See Allen, G.C. Jr., 4:24243 
Curl, S.J., Methane prediction in coal 
mines, 4:21282 
Curry, B., See Wessman, R.A., 4:24500 
Curtis, C. R., See Mulchi, C.L., 4:24522 
oon Ww R, Surface mining and the flood 
of April 1977, 4:21265 
See Dyer, K.L., 4:21266 
. G.R., Design and economic 
studies of alternative fermentation 
methods for ethanol, 4:21936 (LBL— 
capes Hie 4 100-101) 
Looe = process and 
wae heat engine, 4:22613 
Czapski, G., See Ilan, Y., 4:24108 
See Ilan, Y.A., 4:24107 
See Samuni, A., 4:24631 
Czuchlewski, S.J., High ise! (~ 10 GW) 
short pulse (3 1 ns) CO, TEA 
amplifier, 4:24251 Gad UR—78-3081) 


D’Anna, J.A., See Gurley, L.R., 4:24609 

Diitri, F.M., See Annett, C.S., 4:24564 

D’Silva, A.P., Multilaboratory analytical 
quality control for the 
hydrogeochemical and stream 
sediment reconnaissance. Quality 
control report for September 1978, 
4:21662 (IS—4547) 

D’yakonov, A.1., See Baidov, F.K., 4:21355 


46A 


da Silva, L., Latin American energy and 
oil: present situation and prospects 
An overview, 4:23541 (NP—23455) 
Dabbous, M.K., Miscible drive in 
heterogeneous reservoirs, 4:21389 
Dabkowski, J., Mutual design 
considerations for overhead ac 
transmission lines and gas transmission 
pipelines. Volume 2. Prediction and 
mitigation procedures. Final report, 
4:22693 (EPRI-EL—904(Vol.2)) 
Dafler, J.R., Assessment of 
thermochemical hydroge 
production, 4:21894 (CONF-781 142— 


6) 

Hybrid thermochemical hydrogen 
production cycle using solar energy 
process heat, 4:21893 (CONF- 
781133—2) 

Dagley, S., Microbial catabolism, the 
carbon cycle and environmental 
pollution, 4:24535 

Dahlberg, R.C., See Kasten, P.R., 4:22951 

Dahlgren, S.D., See Wang, R., 4:23839 

Dahiman, R.C., See Delaney, M.S., 4:24677 

Dailey, G.A., See Huber, E.E., 4:25148 

Dalal, H.M., Machining of ceramics for 
bearing applications, 4:24171 

Dalal, J.S., Significance of seismic 
response spectrum normalization in 
nuclear power plant design, 4:23198 

See Perumalswami, P.R., 4:23203 

Dalal, V., See Catalano, A.W., 4:22017 

Daley, J.G., See Kartsounes, G.T., 4:23311 

, A., Theoretical studies of highly 
ionized species. Progress report, 
March 1, 1978—February 28, 1979, 
4:24754 (COO—2887-3) 

Dalle Donne, M., See Baxi, C.B., 4:23099 

Dallman, J.C., De-entrainment phenomena 
from droplet cross flow in vertical rod 
bundles, 4:23231 

Daly, T.A., See Shober, R.A., 4:22828 

Dampier, F.W., See Brummer, S.B., 
4:23408 

Damveld, H., Radioactive waste. Chapter 
4, 4:21787 (INIS-mf—421) 

Danchak, M.M., Effective CRT display 
creation for power plant applications, 


Dandl, R.A., See White, T.L., 4:25031 
Danforth, J.L., See Trump, J.G., 4:24646 
Daniel, J.H., See Alexander, P., 4:21205 
Daniel, J.L., See Hann, C.R., 4:22721 
Daniels, J.J., Extending the range of 
investigation of borehole electrical 
measurements, 4:21670 

Danilenko, T.A., See Smol’yaninova, K.I., 
4:21349 

Danofsky, R., See Saleh, M., 4:22750 

Danyluk, S., Analysis of pump shaft (GA- 
207) failures from the Synthane pilot 
plant: failure analysis report, 4:21166 
(ANL/MSD/FE—78-8 

Danziger, R., Socio-economic and 
demographic profile of the West 
Valley, ork area, 4:21834 
(ANL-K—78-4421-2) 

Dao, K., Conceptual design of an advanced 
absorption cycle: the double-effect 
regenerative yo pee oo 
cycle, 4:22212 (LB 

Development of aeaeer Sails 
water absorption air conditioners and 
ro ee 4:22204 (LBL—6877, pp 


Dark, V.J., Gas turbines for electricity 
generation, 4:22614 

Dart, R.H., See Whitbeck, J.F., 4:22536 

Das, S.K., See Kaminsky, M., 4:23960 

Dasgupta, S., Flux distributions inside and 
thermal efficiencies of solar cavities 
heated by parabolic dishes, 4:22455 

Date, T., See Yagi, S., 4:23730 

Daub, G.H., Synthesis of 4-(2- 
Hydroxyethylsulfonyl)-1- 
naphthalenesulfonamide, 4:24106 


ERA Vol. 4, No. 9 


David, T.S., See deBoer, P.C.T., 4:24932 

eer 5. N., See Stacey, W. M. Jr. ns 
4:2496 

Davidson, uM. Environmental assessment 
of solar energy conversion, 4:21990 
(LBL—6877, pp 103-104) 

Davidson, S.C., See Bentley, G.K., 4:22652 

Davis, B.E., Data considerations in the 
underground coal gasification of 
steeply dipping beds, 4:21206 

Davis, B.W., Using two-phase working 
fluids to greatly improve passive solar 
water heating, 4:22331 

Davis, C.G., See Adams, T.F., 4:24733 

Davis, D.A., See Grant, J.W., 4:23743 

Davis, E.C., Theoretical study of inertial 
confinement: model development and 
analyses of laser induced fusion by 
implosion of D—T pellets, 4:25075 

Davis, E.J., Window solar heating unit, 
4:22394 

Davis, E.V., See Foster, B.E., 4:22859 

Davis, F.H., See Harrison, W., 4:22646 

Davis, G.E., See Hughes, R.M., 4:24680 

Davis, G.J., See Lucier, G.W., 4:24694 

Davis, H.T., See Campbell, J.E., 4:21793 

Davis, J.M., Development of cost effective 
solar assisted heat pumps for heating 
and cooling applications, 4:22257 

Davis, J.R. Jr., See Duncan, C.S., 4:22006, 
4:22011 

Davis, J.W., Improved sampling technique 
for use in vertical shaft type furnaces, 
4:24411 

Davis, N.C., See Hann, C.R., 4:22721 

Davis, P.A., See Blackburn, W.H., 4:21512 

Davis, R.E., Electronic conduction in 
molten potassium chloride, 4:24085 
(BNL—25368) 

Davis, R.H., Electron beam ionization for 
coal fly ash precipitators. Quarterly 
report, October 14, 1978—January 13, 
1979, 4:21245 (FE—3199-2) 

Davis, S.L., See Medley, S.S., 4:24927 

Davis, S.M., See Roberts, J.O., 4:23538 

Davis, T.L., History of waste tank 16, 1959 
through 1974, 4:21778 (DPSPU—77- 
11-17) 

History of waste tank 14, 1957 through 
1974, 4:21779 (DPSPU—77-11-19) 

History of waste tank 15, 1959 through 
1974, 4:21780 (DPSPU—77-11-26) 

History of waste tank 13, 1956 through 
1974, 4:21781 (DPSPU—78-11-2) 

History of waste tank 12, 1956 through 
1974, 4:21783 (DPSPU—78-11-9) 

History of waste tank 10, 1955 through 
1974, 4:21785 (DPSPU—78-11-11) 

History of waste tank 11, 1955 through 
1974, 4:21786 (DPSPU—78-11-12) 

Dawn, T.Y., Criticality of a slab reactor 
with finite reflectors, 4:22961 

Dawson, J.W., See Wang, S.T., 4:24897 

Dawson, P.R., Mechanical response of 
marine sediments resulting from 
isolation of radioactive wastes, 
4:21816 (SAND—79-0219C) 

Dawson-Grove, G.E., Gas is where your 
find it, 4:21540 

Day, B.D., Brueckner—Bethe calculations 
of nuclear matter, 4:24871 (CONF- 
7810111—1) 

Day, J.T., Methodology for solar-thermal 
power plant evaluation, 4:22120 
(EPRI-ER—869) 

Requirements definition and impact 
analysis of solar thermal power plants, 
4:22119 (EPRI-ER—515-SR, pp 15.1- 
15.17) 

Dayal, Y., See Niessel, J.P., 4:22989 

Dayananda, M.A., See Sisson, R.D. Jr., 
4:23932 

Dayem, H.A., See Hakkila, E.A., 4:21845 

De Fontaine, D., See Sanchez, J.M., 
4:23857 

See Seitz, E., 4:23853 





MAY 15, 1979 


de Groot, D.G., Nuclear magnetic 
resonance evidence for the 
occurrence of an ordered structure in 
the La—H system near LaHb ¢5 at 
250°K, 4:23987 (IS-M—173) 

de la Garza, E., See Huffman, W.J., 4:22049 

de Musgrove, A.R. L., Neutron resonance 
spectroscopy on °° Bi, 4:24859 

de Saussure, G., See Olsen, D.K., 4:24864 

de Winter, F., Gas heater for domestic hot 
water particularly suited to solar 
backup service, 4:22330 

Heat exchanger penalties in single loop 
(antifreeze) solar water heating 
systems, 4:22334 

Proceedings of semiannual EPRI solar 
program review meeting and 
workshop, 4:22193 (EPRI-ER—S15- 
SR) 

de Wouters, R., See Pilate, S., 4:22869 

Dean, C.S., See Advani, S.H., 4:21585 

Dean, S.L., See Kulander, B.R., 4:21267 

DeAngelis, D.L., See Coutant, C.C., 
4:24679 

Deaven, L.L., See Gurley, L.R., 4:24609, 
4:24614 

Deb, S.K., Photogalvanic cell having 
transparent photoactive TiO: thin 
film, 4:22100 

DeBar, R.B., Jet cutting efficiency, 4:24245 
(UCID— 18040) 

Debban, B.L., See Shaber, E.L., 4:24410 

DeBell, G.C., Development of a ceramic 
turbine rotor hot spin test rig, 4:23751 

deBoer, P.C.T., Highly negative electric 
probes in a flowing continuum 
plasma, 4:24932 

DeBree, B., See Trump, J.G., 4:24646 

DeBusk, T.P., See Barnes, J.W., 4:24231 

See Bentley, G.F., 4:24232 

Deeg, H.J., Theoretical and experimental 
investigations on continuous 
pneumatic transport of a fine-grained 
solid with a gas, 4:21294 (ILR—31) 

Deffeyes, K., Uranium distribution in 
mined deposits and in the earth’s 
crust. Final report, 4:21641 (GJBX— 
1(79)) 

DeFries, T.H., Pulsed NMR studies of 
water under extreme conditions, 
4:24091 (COO—1198-1222) 

Deipenau, H., Methane and methanol as 
energy carriers. Economy study , 
4:21566 (BMFT-FB-T—77-84) 

Deis, D.W., See Carr, W.J. Jr., 4:24178 

Deju, R.A., Evaluation of basalt flows as a 
waste isolation media, 4:21801 (RHO- 
BWI-SA—14) 

Reference waste form, basalts, and 
ground water systems for waste 
interaction studies, 4:21800 (RHO- 
BWI-LD—11) 

Del Grande, N.K., See LeSchack, L.A., 
4:24419 

DeLaney, B.T., See Hart, F.C., 4:21324 

Delaney, M.S., Investigation of plutonium 
concentration and distribution in 
burrowing crayfish from the White 
Oak Creek floodplain, 4:24677 
(ORNL/TM—6702) 

Dellis, J., See Meadows, J.W.T., 4:24558 
Dellwig, L.F., Evaluation of radar imagery 
of the North Louisiana Salt Dome 
Area, 4:24729 (Y/OWI/SUB—7242/ 

1 


Delvin, W.L., Laboratory quality 
assurance, 4:24048 (HEDL-SA— 
1413) 

DeMeo, E., Overview and summary of 
EPRI photovoltaic program, 4:22048 
(EPRI-ER—S515-SR, pp 16.1-16.3) 

DeMeo, E.A., Overview and summary of 
EPRI wind energy conversion 
program, 4:22577 (EPRI-ER—S515- 
SR, pp 19.1) 

Demetri, E.P., See Lawrence, W.T., 
4:23482 


47A 


Demichel, P., See Brachet, G., 4:21877 

Demidova, T.G., See Abdukhalikov, Ya.N., 
4:21360 

Demidovich, L.A., Certain features in the 
lithogenesis and formation of rock- 
reservoirs of Devonian Age in the 
Pripyat trough, 4:21348 

DeMuth, J., See Aigner, V., 4:23543 

DeMuth, N.S., See Kerrisk, J.F., 4:22872 

den Ouden, C., See Hoogendoorn, C.J., 
4:22283 

Dendy, J.E., See Alcouffe, R.E., 4:22967 

Denison, E.B., Drill string telemeter 
system, 4:21396 

Dennen, W.H., See Blackburn, W.H., 
4:21512 

Densley, P.J., Evaluation of new 
compaction systems for high radiation 
fuel fabrication, 4:21692 (HEDL- 
SA—1569) 

Pellet presses for remote fuel 
fabrication, 4:21690 (HEDL-SA— 
1548-S) 

Denton, J.C., See Mossavar-Romani, B., 
4:21465 


Denton, M.S., See Jolley, R.L., 4:24122 
Denton, W.H., See Anderson, J.L., 4:21874 
Denzinger, H., See Klockow, D., 4:24495 
Deonigi, D., World trade model, 4:23412 
(BNL—50782, pp 153-165) 
Deppner, F.O., See Bartley, H.J., 4:25105 
Desclaux, J.P., See Cheng, K.T., 4:24757 
DeSerio, R., See Berry, H.G., 4:24753 
Deshpande, N.G., Proposal to measure the 
D meson decay constant F/sub D/, 
4:24790 (DOE/ER/70004—217) 
DeSteese, J.G., Identification and 
prioritization of concerns in coal 
transportation now through 2000, 
4:21299 (PNL-SA—6967) 
DeStefano, J., See Jaross, R., 4:22838 
Deutscher, S.B., See Harrar, J.E., 4:22551 
Devaney, J.J., Laser-fusion pellet injection 
accuracies, accelerations, and 
deflections, 4:25070 
Devary, J.L., See Lawrence, L.A., 4:22850 
Devlin, R.W., FFTF and CRBRP 
intermediate heat exchanger design, 
testing and fabrication, 4:23072 
(CONF-780251—P2, pp 6.107-6.139) 
Devoto, R.S., SGV: a code to evaluate 
plasma reaction rates to a specified 
accuracy, 4:24953 (UCRL—52559) 
See Carlson, G.A., 4:24993 
DeVries, M.R., Time-lapse cased hole 
reservoir evaluation based on the 
dual-detector neutron lifetime log: the 
CHES II approach, 4:24435 
See Bishop, W.D., 4:21368 
See Serpas, C.J., 4:24395 
Dew, J.N., See Shimoda, E., 4:23448 
Dewolf, J.B., See Nicholson, P.J., 4:25085 
Dexter, W.L., See Blum, A.S., 4:25035 
DeYoung, R.C., Controlling the impact of 
regulaion on the design of nuclear 
power plants, 4:22930 
Dhir, V.K., See Cherng, J.C., 4:23290 
Di Perna, A., Safeguarding the Italian 
electric power generation and 
transmission system under 
interference conditions, 4:22690 
Di Vecchia, A., Energy consumptions and 
potential applications of solar energy 
in Italian agriculture, 4:22305 
Diamond, D.J., See Cheng, H.S., 4:22731 
See Hsu, C.J., 4:22743 
Dicello, J.F., See Amols, H.I., 4:24877 
Dickey, J.M., Releases of radioactivity 
reported in the LER file (1971— 
1977), 4:23213 
Dickinson, J.M., See Riley, R.E., 4:25082 
Dickinson, K.A., Uranium and thorium 
distribution in soils and weathered 
bedrock in south Texas, 4:21667 
(USGS-OFR—77-764) 
Dickman, D.O., See Bohachevsky, I.O., 
4:25066 


Dickson, P.W., See Coffield, R.D. Jr., 
4:22901 


Diebold, R., Some recent results on strong 
interactions, 4:24776 (ANL-HEP- 
CP—78-45) 

Dieckhoner, J.E., DOE program for 
improvement practices for shallow 
burial of radioactive waste, 4:21773 
(CONF-781109—25) 

Dieckmann, L.E., Can you do it in the city: 
architectural aspects of solar energy 
use in an urban setting, 4:22246 

Dietrich, D.D., Wavelengths and oscillator 
strengths of transitions in Kr XXXIII 
and Kr XXXIV, 4:24756 (LBL— 
8087) 

Dietrich, J.K., See Todd, M.R., 4:21417 

Dietx, R.N., See Senum, G.I., 4:24443 

Dietz, R.J., See Hakkila, E.A., 4:21845 

Dietz, R.N., Detection of perfluorinated 
taggants in electric blasting caps by 
electron capture monitors, 4:24375 
(BNL—25050) 

Difilippo, F.C., See Olsen, D.K., 4:24864 

DiGiacomo, N.J., Proton scattering at 0.8 
GeV from ®Y and Zr, 4:24853 
(COO—0535-766, pp 106-115) 

See Peterson, R.J., 4:24857 
See Smith, P.A., 4:24837 

Dikkers, R.D., See Waksman, D., 4:22213 

Dillon, R.T., See Campbell, J.E., 4:21793 

DiLorenzo, F.L., See Courtney, J.C., 
4:24215 

DiMelfi, R.J., Comments on: 
understanding the Larson—Miller 
parameter, by F.T. Furillo, S. 
Purushothaman and J.K. Tien, 
4:23912 

Dimock, C.W., See Lake, J.L., 4:21491 

Dingwell, A.G., See Treworgy, C.G., 
4:21272 

DiPeri, L.J., Solar energy collector for 
direct air heating, 4:22374 

Dirks, R.A., See Sisterson, D.L., 4:24471 

Dismukes, E.B., See Bickelhaupt, R.E., 
4:22656 

Disney, R.K., Design experience: CRBRP 
radiation shielding, 4:22840 (CONF- 
781117—7) 

DiStefano, J.R., Status of Incoloy alloy 
800 development for breeder reactor 
steam generators, 4:22860 (ORNL/ 
Sub—4308/3) 

Distenfeld, C.H., Composition and method 
for collecting radioiodine, 4:21767 

Ditmars, J.D., See Allender, J.H., 4:24552 

See Paddock, R.A., 4:22653 

Dittbenner, G.R., See Freynik, H.S. Jr., 
4:24458 

Divers, E.F., Comparison of five types of 
low-energy scrubbers for dust control, 
4:21274 (BM-RI—8289) 

Diwell, A.F., See Harrison, B., 4:23807 

Dix, G.E., See Brayman, K.W., 4:23052 

Dixon, D.A., Sea-Floor template, 4:24331 

Dixon, M., See Frederick, J.R., 4:22985 

Dixon, R.W., Current confinement in 
semiconductor lasers, 4:24268 

Djordjevic, N., Performance measurements 
of slot, tube and corrugated glass 
honeycomb solar collectors compared 
with predictions, 4:22438 

See Lewandowski, A.A., 4:22453 
See McMurrin, J.C., 4:22452 

Dobbs, J.C., See Engel, S.E., 4:24689 

Dobson, R.L., Vulnerability of female germ 
cells in developing mice and monkeys 
to tritium, gamma rays, and 
polycyclic aromatic hydrocarbons, 
4:24633 (CONF-771017—, pp 1-14) 

See Felton, J.S., 4:24682 

Dockter, L., DOE-sponsored in situ shale 
oil recovery projects, 4:21618 

Dodd, H.M., See Caskey, B.C., 4:21962 

Dodd, L.R., Nusar backup calculations for 
SECR events, 4:23172 (UNI—841) 





a a4 Jr., See Broadhead, B.L., 
4:24891 


Dodsworth, J.R., International reserve 
economies in less-developed 
countries, 4:23433 

Doering, G., See Voelker, H.M., 4:23804 

Doering, R.W., See Herzenberg, C.L., 
4:21226 

See Managan, W.W., 4:21168 

Doernberg, A., See Beller, M., 4:23488 

Doerner, R.C., Failure of a high-power pin 
in a simulated $3/s TOP accident: 
Test E6 final report, 4:23104 (ANL— 
78-73) 

Statistical model to identify boiling 
inception in TREAT tests, 4:23284 

Doi, A., See Tsunashima, M., 4:23026 

Dolezal, R., Design of functional groups 
involved in a boiler feed pump failure, 
by means of a non-linear unit model, 
4:22615 

Domagala, R.F., See Ruh, R., 4:23994 

Doman, D.R., Design of the fuels and 
materials examination facility and 
materials handling systems, 4:24205 

Domanus, H.M., Three-dimensional 
numerical simulation of flow blockage 
in a 19-pin LMFBR fuel assembly, 
4:22892 

Domeisen, F.N., Structure design of the 
Westinghouse superconducting 
magnet for the Large Coil Program, 
4:25013 (CONF-780952—43) 

, W.F., Fuel rod failure during 
film boiling (PCM-1 test in the PBF), 
4:23247 

Dompe, R.J., See Foote, A.L., 4:24202 

Donaghey, L.F., See Gentile, R.F., 4:24021 

D.M., Baffle plate for a tube 
bundle heat exchanger, 4:23012 

E.C., See McGhee, J.W., 
4:21497 

Donath, F.A., See Campbell, J.E., 4:21793 

Donich, T.R., See Heckman, R.A., 4:21738 

Donnelly, P.F., Enhancing environmental 
quality through the use of integrated 
community energy systems, 4:23468 
(CONF-781109—24) 

Donohue, J.T., Polarization measurements 
and a narrow epsilon (750), 4:24798 
(ANL-HEP-CP—78-49) 

Donohue, M.D., Statistical 
thermodynamics of solutions in 
natural-gas and petroleum refining, 
4:21449 

DonVito, P.A., See Moden, R.W., 4:21982 

Dooley, D., Chemical reduction of 
refractory oxides by atomic hydrogen, 
4:24020 

Dooley, D.M., See Parker, W.B., 4:21576 

Dordea-Ionas, D., See Atanasiu, Gh., 
4:23554 

Dorn, D., National Energy Act of 1978: 
Far-West perspective. A study for the 
U.S. Department of Energy, Federal 
Region IX, 4:23508 (UCID— 
17944(Rev.1)) 

Dorning, J.J., See Horak, W.C., 4:22995 

See Lawrence, R.D., 4:22969 

Dosch, R.G., See Paine, R.T., 4:21812 

Doss, E., Two-dimensional MHD channel 
design, 4:23556 (CONF-781234—1) 

, T.J., Battery and battery 
container having air-flow passages 
therethrough, 4:23348 

W., See Peterson, W.L., 
4:24484 

Douglass, D.L., Failure analysis of 
ruptured steam-generator pipe, Cat 
Canyon oil field, 4:21385 (SAND— 
78-1388) 

Mechanism of corrosion of structural 
materials in contact with coal chars in 
coal gasifier atmospheres. Semi-annual 
progress report, 4:21198 (TID— 
28545) 


48A 


Dowler, K.E., Remote excapsulation of 
mixed-oxide fuel pellets for transient 
testing, 4:24242 

m= B.L., Hydrogen depth profiling 

elastic recoil detection, 4:24060 
(SA D—79-0210C) 
Draayer, J.P., See French, J.B., 4:24868 
G.M., See Danyluk, S., 4:21166 

Drahos, F.R., Qualification and proof 
testing of nuclear power plant pumps, 
4:23001 


Draper, A.B., See Davis, J.W., 4:24411 

Dreesen, D.R., Solubility of trace elements 
in coal fly ash, 4:24557 (CONF- 
760429—, pp 240-252) 

Dremin, A.N., eg Ivanov, Yu.V., 4:24962 

Dresner, L., Stability of cable-in-conduit, 
force-cooled conductors: elementary 
theory, 4:24175 (ORNL/TM—6657) 

Drexler, H., Using gas motors in unit-type 
heating power stations, 4:22589 

Driemeyer, D., See Miley, G.H., 4:25020 

Driskell, W.E., See Varacalle, D.J., 4:23166 

Drobnick, R., See Enzer, S., 4:23450 

Drost, M.K., Engineering and cost analysis 
of a dry cooling system augmented 
with a thermal storage pond, 4:22598 
(PNL—2745) 

W.D., Design of a high precision 
dilatometer using laser interferometry, 
4:24403 (SAND—78-1796) 

, K, Solar collector cover plate, 
4:22469 
Dube, G., Hybrid laser structures, 4:24266 
Dubi, A., Exponential biasing model for 
contributon Monte Carlo, 4:24886 
See Gerstl, S.A.W., 4:24885 
Dubin, R.R., Sodium—sulfur battery, 
4:23380 
Dubinski, K., See Abel, E., 4:23596 
Duclot, M., Cationic transport number and 
conductivity in thorium dioxide: 
ThOz2, 4:24009 
Dudziak, D.J., Nucleonic analysis of fusion 
blankets for synthetic fuel production, 
4:25008 
See Soran, P.D., 4:25011 
Dudzisz, J., Investigation of the partial 
load behavior of a high-capacity 
steam turbine, 4:22619 
Duff, W.S., Performance of residential 
solar heating and cooling system with 
flat-plate and evacuated tubular 
collectors: CSU solar house I, 4:22264 
See Bruno, R., 4:22293 
Duffey, D., See Herzenberg, C.L., 4:21226 
Duffie, J.A., Simulation and design 
methods, 4:22252 
Duggan, C., Impact of solar energy 
utilization on optimum plant mixes, 


Duggin, B.W., See Butler, R.I., 4:24152 

Duhn, E.F., See Malinowski, D.D., 4:22775 

Dukelow, S.G., Boiler controls: yesteray, 
today, and tomorrow, 4:22635 

Dukowicz, J.K., See Butler, T. .1 4:23721 

DuMontelle, P. B., See Harvey, R 
4:21522 

Dunbar, L.E., Titanium response to 
simulated nuclear cloud particle 
environments. Volume I. Analytical 
and experimental results. Final report, 
September a 1977, 
4:23935 (AD-A—055885) 

Titanium response to simulated nuclear 

cloud particle environments. Volume 
II. Test data. Final report, September 
1976—August 1977, 4:23936 (AD-A— 
055886) 

b CS., Low cost silicon solar array 
project large area silicon sheet task: 
silicon web process development. 
Quarterly report, 4:22011 (N—78- 
23563) 

Silicon ot process development. Low 
Cost Solar Array Project, Large Area 
Silicon Sheet Task. Annual report, 


ERA Vol. 4, No. 9 


April 20, 1977—April 19, 1978, 
4:22006 (DOE/JPL/954654—1) 
Duncan, D.R., Effects of multiple 
transients on fast reactor fuel pin 
cladding mechanical properties, 
4:22854 (HEDL-SA—1598-FP) 
Effects of multiple transients on fast 
reactor fuel pin cladding mechanical 
properties, 4:22879 
Dunlap, B.D., See Friedt, J.M., 4:24035 
See Viccaro, P.J., 4:23847, 4:23925 
Dunlavy, D., See Ahrenkiel, R.K., 4:25054 
Dunnery, D.A., Process for removing SO2 
from effluent gases and for removing 
heat stable salts from systems in which 
they accumulate, 4:22670 
— _ See Clark, W.M. Jr., 
4:242 
Duong, N., _ Winn, C.B., 4:22249 
Dupouy, IP., See Coffigny, H., 4:24656 
Duquette, D.J., See Baeslack, W.A. III, 
4:23945 
H., Device for converting solar 
energy, 4:22036 
Durin, M., Boiler burners, 4:24324 
Durst, B.M., Critical experiments with fast 
test reactor fuel pins in water, 4:23098 
See Lloyd, R.C., 4:22976 
Duston, D.P., Theoretical studies of the 
radiation-hydrodynamics of dense, 
laser-heated plasmas, 4:24922 
Dutta, S.K., Differential transcription of 
nonrepeated DNAs in Neurospora 
crassa mutants, 4:24613 
Duvall, J.J., Simulated in situ ennoring of 
Michi antrim oil shale, 4:2161 
Dwight, A.E., See Mendelsohn, M.H., 
4:23928 
Dworak, J.A., See Collier, R.P., 4:23153 
Dwyer, C., See Tukenmez, E., 4:21463 
Dyer, F.F., See Wichner, R.P., 4:22818 
Dyer, K.L., Effect of strip mining on water 
quality in small streams in eastern 
Kentucky, 1967—1975, 4:21266 
Dyer, T.M., Laser velocimeter 
measurements in a constant volume 
internal combustion engine simulator, 
4:23733 (SAND—78-8721) 
Dykes, F.W., See Wade, M.A., 4:24233 
Dykhuizen, R.C., See Collier, R.P., 4:23153 
Dymchenko, A.Ya., See Osadchii, A.L., 
4:21407 
Dytyuk, L.T., See Alekseev, P.D., 4:21413 
Dzikowski, K.J., See Meyer, C.E., 4:23059 


Eagan, R.J., Effect of composition on the 
mechanical properties of 
aluminosilicate and borosilicate 

glasses, 4:24000 

Earl, "7 A., See Masung, L.S., 4:24737 

Earles, D. R., See Sun, B.K., 4: 23229 

Early, P.W., J/sub IC/ measured from 
unstable test specimens with finite 
differences in crack areas, 4:23883 
(COO—2422-14) 

Earnest, E.R., Temperature stratified 
turbine compressors, 4:22605 

Earnest, H.W., Underground disposal of 
——e = shale, 4:21637 

rday, » NC gaging software, 
4: malar CK/CSE NE 78731) 

Eastman, E.A.B., See Cardito, J.M., 
4:22783 

Easton, C.R., See Mitchell, R.C., 4:23333 

Eaton, A.M., LOFT cladding surface 
thermocouple calibration test results 
for zircaloy clad rod IH-8029-2, 
4:23088 (LTR—141-88) 

Eberhardt, L.L., Designing ecological 
studies of trace substances, 4:24465 
(CONF-760429—, pp 8-33) 





MAY 15, 1979 


= -- R., See Lambert, J.D.B., 
4:2 


Eckels, RE E, Building with passive solar 
energy conditioning, 4:22238 

Ecker, B., Further studies of collective ion 
acceleration in intense pulsed electron 
beams. PIFR-557. Final report, May 
1976—May 1977, 4:24351 (SAN—948- 
1) 

Eden, J., Natural gas deliveries and 
curtailments to end-use customers and 
potential needs for additional 
alternated fuels: 1978—1979 heating 
season (November—March), 4:21569 
(DOE/EIA—0150) 

Eder, A.A., Solar heat collector, 4:22380 

Edmonds, D.P., Effects of delta ferrite 
content on the mechanical properties 
of E308-16 stainless steel weld metal, 
4:23880 (CONF-781202—34) 

Edmunds, S., See Rose, A., 4:23550 

Edwards, C.L., See Schmidt, S.C , 4:21606 

Edwards, D.K., Solar and infrared radiation 
characteristics of sinusoidal 
honeycomb, 4:22444 

See Watt, P.W., 4:22421 

Edwards, L.L., Computer code design of 
shaped charges, 4:24456 (UCRL— 
52598) 

Edwards, M.S., H2S-removal processes for 
low-Btu coal gas, 4:21161 (ORNL/ 
TM—6077) 

Edwards, N.T., See Shriner, D.S., 4:21173 

EerNisse, E.P., Quartz resonator pressure 
gauge: design and fabrication 
technology, 4:22530 (SAND—78- 
2264) 

Efremov, E.P., See Fain, Yu.B., 4:21346 

Egan, J.J., See Davis, R.E., 4:24085 

Eggen, D.T., See Scale, T.J., 4:23275 

Eggers, G.H., See Schuster, J.R., 4:22457 

Eggers, J.M., Combustion of hydrogen in a 
two-dimensional duct with step fuel 
injectors, 4:21916 (N—78-23093) 

Ehn, H., Energy Conservation Act and 
Thermal Insulation Ordinance. 
Explanations and hints for application 
in building construction, building 
supervision, and heating, 4:23485 

Ehrenspeck, H., Oil spill and oil pollution 
reports. Volume 5. Number 1. 
Quarterly report November 1977— 
January 1978, 4:21478 (PB—-281671) 

See Melvin, P., 4:21473 

Eiber, R.J., See Mayfield, M.E., 4:22766 

Eibs, H.G., See Spielmann, H., 4:24692 

wae : ste See Managan, W. W., 


Eichhorn, P, See Reichel, W., 4:22587 
Eicker, P.J., "See Iannucci, J. - 4:22131 
Eidam, V., See Reichel, W., 4:22587 
Eisenhaure, D.B., Self-contained heat 
generating system, 4:24341 
Eisenhut, D.G., Regulatory considerations 
of steam generator operating 
experience, 4:22774 
Eissenberg, D.M., See Hoffman, H.W., 
4:23330 
Ekmann, J.M., Parametric studies of COM 
combustion, 4:21308 (CONF- 
7805 152—3) 
Stability of coal-oil mixtures, 4:21306 
(CONF-7805152—1) 
Ekstrom, P.A., Wind prospector’s 
instrument, 4:22569 (PNL—2514) 
El-Dahshan, M.E., See Whittle, D.P., 
4:23950 
El-Derini, Z., See Abdou, M.A., 4:25021 
See Doss, E., 4:23556 
See Stacey, W.M. Jr., 4:25004 
El-Genk, M., Assessment of fuel freezing 
and drainage phenomena in a reactor 
shield plug following a core 
disruptive accident, 4:23199 
El-Magboub, S., Capital cost assessment of 
LWR power plants, 4:22945 
El-Wakil, M.M., See Meyer, B.A., 4:22448 


49A 


Elder, H.K., Assessment of the risk of 
transporting spent nuclear fuel by 
truck, 4:21728 (PNL—2588) 

Elias, R., Deposition of lead aerosols on 
plant surfaces in a remote subalpine 
ecosystem, 4:24529 (CONF-760429—, 
pp 691-699) 

Eliassen, S., Cathodic protection criteria 
for the North Sea, 4:24333 

Elleman, T.S., See Causey, R.A., 4:24013 

Ellingson, A. C, Quality programs and their 
application to environment, safety, 
and health programs, 4:24718 
(SAND—78-1776) 

See Trauth, C.A. Jr., 4:21839 

Ellingson, W.A., See Youngdahl, C.A., 
4:21169 

Elliott, G., See Erickson, L., 4:24457 

Elliott, G.E., See Berry, D.A., 4:21216 

Ellis, E.G., See Blanchard, L.F., 4:21269 

Ellis, R.J., See Baghdadi, A., 4:22005 

Ellis, S.D., Life and times of large p/sub 
T/ physics: diagnosis and prognosis, 
4:24797 (RLO— 1388-745) 

Elmenius, L., Dual energy use systems in 
Sweden, 4:23469 (EPRI-EM—718-W, 
pp 27-40) 

Elmroth, A., Well-insulated airtight 
buildings: design and construction, 
4:23630 (SIB-D—10-1978) 

Elo, D., Cryogenic vacuum pumping at the 
LBL 88-inch cyclotron, 4:24364 
(LBL—7735) 

Elsbett, G., See Elsbett, L., 4:23735 

Elsbett, L., Piston for internal combustion 
engines, 4:23735 

Elseewi, A.A., Growth and mineral 
composition of lettuce and Swiss 
chard grown on fly-ash-amended 
soils, 4:24516 (CONF-760429—, pp 
568-581) 

Elston, S.B., Failure of single electron 
descriptions of molecular orbital 
collision processes, 4:24758 (CONF- 
781113—27) 

Eltimsahy, A., Performance evaluation of 
an expermental solar house with an 
off-peak electric auxiliary, 4:22280 

Eltimsahy, A.H., Data acquisition and 
control techniques for an experimental 
solar heating system utilizing off-peak 
storage, 4:22275 

Elzinga, M., See Frederick, J.R., 4:22985 

Emanualson, R., See Trump, J.G., 4:24646 

Emerson, D., See Hanson, M.E., 4:21582 

Emerson, D.O., See Hanson, M.E., 4:21557 

Emigh, R.A., Single proton stripping to 
10Ru, 4:24847 (COO—0535-766, pp 
15-18) 

See Alford, W.P., 4:24850 

See Anderson, R.E., 4:24849, 4:24851 
See Peterson, R.J., 4:24848 

See Samuelson, L.E., 4:24842 

See Schery, S.D., 4:24852 

Emmons, J.S., See Mech, S.J., 4:23079 

Endo, G., Numerical model for steam- 
dominated type geothermal reservoir, 
4:22496 (CONF-761253—4) 

Endo, T., See Kurita, S., 4:21900 

Endter, R.K., Effect of inoperable in-core 
detectors on core monitoring system 
accuracy, 4:22788 

Engel, F.C., Laminar, transition, and 
turbulent parallel flow pressure drop 
across wire-wrap-spaced rod bundles, 
4:22867 

Engel, H.H., See WEndl, H.B., 4:22643 

Engel, R.L., See White, M.K., 4:21740 

Engel, S.E., Depressed food intake and 
reduced reproduction in Japanese 
quail after a single dose of Prudhoe 
Bay crude oil, 4:24689 (CONF- 
771017—, pp 27-36) 

Engel, W., Injection molded and duo 
density silicon nitride, 4:23764 

Enger, M.D., Altered RNA metabolism in 
cultured mammalian cells exposed to 


ETIEVANT 


low levels of Cd**: correlation of the 
effects with C** uptake and 
intracellular distribution, 4:24683 
(CONF-771017—, pp 37-56) 

Engi, D., Criteria for evaluating guard 
force proposed response tactics. 
Interim progress report, October— 
ee 1978, 4: 21858 (SAND—79- 


0008) 

England, T.R., Delayed neutron ; 
calculations, 4:24863 (LA—7596-PR, 
pp 42-51) 

ENDF/B—V yields, 4:24866 (LA— 
7596-PR, pp 28, 30-37) 

Engle, W.W. Jr., See Rhoades, W.A., 
4:24878 

Engleman, R. Jr., Broadening of a 
spectrum line by finite spectrometer 
resolution, 4:24755 (LA—7401) 

Engler, B.P., Viscosity and density of 2- 
methyltetrahydrofuran as a function 
of temperature, 4:24112 (SAND—78- 
1414) 

Ensminger, D.A., See Berman, L.E., 
4:21747 

Entine, G., Applications of CdTe to 
nuclear medicine. Annual report, 
February 1, 1977—January $1, 1978, 
4:24619 (COO—2541- 1) 

Enzer, S., World food prospects: the next 
20 years, 4:23450 

Epel, L.G., Chemical reactions in the 
helium impurities loop, 4:22805 (BNL- 
NUREG—25324) 

Epler, J.L., See Griest, W.H., 4:21322 

Erbes, D.L., See King, D., 4:22074 

Erdmann, W., Methods for dewatering 
hydraulically conveyed pit coal, 
4:21301 

Erickson, B.H., Interspecific comparison 
of the effects of continuous ionizing 
radiation on the primitive mammalian 
stem germ cell, 4:24634 (CONF- 
771017—, pp 57-67) 

Erickson, J., See Lee, J.D., 4:25037 

Erickson, J. 'L., See Carlson, G.A., 4:24993 

Erickson, L., Fabrication of manganin 
stress gauges for use in detonating 
high explosives, 4:24457 (UCRL— 
81371) 

Ericson, D.M. Jr., Accident descriptions 
for emergency response exercise 
scenarios, 4:23069 (NUREG/CR— 
0388) 

Program plan. Nuclear power plant 
design concepts for sabotage 
protection, 4:22724 (NUREG/CR— 
0463 


Eriksson, S.O., Emergency cooling 
experiment, for BWR-type reactors, 
with modified fuel element clusters (8 
x 8 rods including 1 passive), 4:23163 
(STUDSVIK-RL—78-25) 

Ermak, D., See Brandi, R., 4:21261 

Esparza, V., Experiment data report for 
semiscale Mod-3 integral blowdown 
and reflood heat transfer test S-07-6 
(Baseline Test Series), 4:23149 
(NUREG/CR—0467) 

Espy, P.N., Solar radiation reflector and 
collector array, 4:22378 

Estes, R.C., See Kahan, W., 4:22258 

Estreich, D.B., Latch-up and radiation 
integrated circuit--LURIC: a test chip 
for CMOS latch-up investigation, 
4:24307 (SAND—78-1540) 

Etemad, B., Measurement of fast neutron 
spectrum in fuel irradiation rig in R2 
reactor using activation detectors and 
unfolding techniques. Engineering 
research project performed in 
Studsvik. R2 reactor, 4:23089 
(STUDSVIK-BR—78-1) 

Etievant, C. Pharabod, F., THEMIS 2 MW 
central receiver solar power plant, 
4:22133 (AED-Conf—78-212-007) 





ETNIER 


Etnier, E.L., Summary of procedures used 
to transport and distribute consumer 
products, 4:24670 (ORNL/TM— 
6675) 

Ettensohn, F.R., Use of the scintillometer 
and gamma-ray logs for correlation 
from subsurface to the surface in black 
shale, 4:21528 (MERC/SP—77/5, pp 
678-690) 

Eubank, H., PLT neutral beam heating 
results, 4:24919 (PPPL—1491) 

Evans, A.E. Jr., Evaluation of hodoscopes 
for fuel-motion measurement in 
multipin bundles, 4:24415 

Evans, A.G., Activated carbon material, 
4:24097 

Evans, D., See Grether, D.F., 4:21970 

Evans, H.E., See Studer, P.A., 4:23327 

Evans, S.J., See White, T.L., 4:25031 

Evans, W.J., Synthesis, chemistry and 
catalytic activity of complexes of 
lanthanide and actinide metals in 
unusual oxidation states and 
coordination environments. Progress 
report, February 1, 1978—January 31, 
1979, 4:24092 (COO—4216-4) 

Evdokimov, Yu.A., See Bogdanov, N.V., 
4:23053 

Eveleigh, D.E., See Montenecourt, B.S., 
4:24621 

Everett, C.G., Factors affecting the decline 
rate of old oil production, 4:21371 
(DOE/EIA—0102/29) 

Eviatar, A., See Goldstein, M.L., 4:24743 

Ewel, K.C., See Lugo, A.E., 4:24545 

Ewers, B.J. Jr., Financial evaluation of 
nuclear plant decommissioning costs, 
4:22941 

Ewins, J.H., See Swierkowski, S.P., 
4:24371 


Exner, E.L., Comparison of indentation 
crack resistance and fracture 
toughness of five WC--Co alloys, 
4:23998 

Ezis, A., See Baker, R.R., 4:23749 


F 


Fabert, A., See Witham, C., 4:24201 

Fabjan, C.W., See Cnops, A.M., 4:24778 

Faehl, R.J., Nonlinear characteristics of 
cyclotron waves in an ARA 
configuration, 4:24346 (LA-UR—78- 
2258) 


Fager, J.E., See Brauer, F.P., 4:24062 

Fain, Yu.B., Status of geosurvey 
operations of the Glavtyumenneftegaz 
main oil and gas association of 
Tyumen in the oil-producing regions 
of western Siberia and 
recommendations for improving their 

uality and efficiency in the light of 

the decisions of the 25th CPSU 
Congress, 4:21346 

Fainman, M., Method for removing sludge 
from oil, 4:21471 

Fairbanks, H.V., Radiant heat transfer 
aided by ultrasound, 4:22468 

Fairchild, L.L., See Wichner, R.P., 4:22818 

Falicov, L.M., See Patterson, B.D., 4:23873 

Falls, O.B. Jr., See Kleimola, F.W., 
4:22942 

Falotico, R., See Oehlberg, R.N., 4:23236 

Falotico, R.N., Hypothetical PWR LOCA 
sensitivity to fuel rod material 
properties, 4:23237 

Faltens, A., See Keefe, D., 4:24343 

Fan, C.K., Flooding phenomena with 
condensation, 4:23230 

Fancher, D.L., Prototype CCD system for 
the time projection chamber, 4:24365 
(LBL—8328) 

Fanchiotti, A., See Di Vecchia, A., 4:22305 


50A 


Fanelli, M., Prospective of the tendency in 
the evolution of the research on water 
column separation, 4:23016 

Fang, C.S., Process feasibility study in 
support of silicon material task 1. 
Quarterly technical progress report, 
4:22010 (N—78-23561) 

Fang, Q.T., Self-consistent operating point 
calculations of ELMO bumpy torus 
reactors, 4:24998 

Farabee, O.A., See James, E.B., 4:23084 

Farber, J., Analysis of low temperature 
plastic collectors, 4:22428 

Ridged surface solar heater, 4:22382 

Farish, O., Gas-type circuit-interrupters 
having admixtures of helium with 
small concentrations of sulfur- 
hexafluoride (SF¢) gas, 4:22698 

Farmakes, R., Transactions of the 
American Nuclear Society 1978 
winter meeting, 4:25103 

Farmer, B.M., See Styron, C.E., 4:21235 

Farmer, M.H., See Cart, E.N. Jr., 4:21320, 
4:21321 

Farnum, E.H., Materials problems with 
inertial confinement fusion targets, 
4:25055 (LA-UR—79-76) 

Farr, D.E., See Trauth, C.A. Jr., 4:21839 

Farrar J.M., Low energy ion-molecule 
reaction dynamics and 
chemiionization kinetics. Progress 
report, February 1, 1978—January 31, 
1979, 4:24760 (COO—4694-1) 

Farrell, K., Simultaneous bombardment 
with helium, hydrogen, and heavy 
ions to simulate microstructural 
damage from fission or fusion 
neutrons, 4:23968 

Farrer, R.G., Solar space and soil heating 
in the Colorado State University 
combined residence-greenhouse, 
4:22291 

Farrier, E.G., See Breneman, W.C., 
4:22002 


Farrington, J.W., Overview of the 
biogeochemistry of fossil fuel 
hydrocarbons in the marine 
environment, 4:21483 

Fast, C.R., Method for selectively 
plugging water zones, 4:21386 

Fast, E., LOFT-I shutdown margin during 
initial fuel load: an independent Monte 
Carlo analysis, 4:23134 (LTR—111- 
89 


Faucett, H.L., See Barrier, J.W., 4:21250 

Faust, L.G., See Smith, R.C., 4:24650 

Fecht, K.R., Granulometric data 241-A 
Tank Farm monitoring well 
sediments, 4:21802 (RHO-LD—11) 

Granulometric data 241-AX Tank Farm 
monitoring well sediments, 4:21803 
(RHO-LD—12) 

Granulometric data 241-C Tank Farm 
monitoring well sediments, 4:21804 
(RHO-LD— 16) 

Granulometric data 241-SX Tank Farm 
monitoring well sediments, 4:21805 
(RHO-LD— 18) 

Granulometric data 241-TY Tank Farm 
monitoring well sediments, 4:21806 
(RHO-LD—21) 

See Additon, M.K., 4:21742 

Fedele, M.A., See Asselin, S.V., 4:23212 

Federmann, E.F., See Feduska, W., 4:22018 

Fedkiw, P., Numerical calculations for the 
asymptotic, diffusion dominated mass- 
transfer coefficient in packed bed 
reactors, 4:24098 

Fedortsov, V.K., Identification of methods 
for providing stable commercial oil 
fLow from the AB’; seam in the 
lower-Vartov petroleum-gas region, 
4:21419 

Feduska, W., Energy storage for 
photovoltaic conversion. Volume III. 
Residential systems. Final report, 
4:22018 (TID—28779) 


ERA Vol. 4, No. 9 


Fehler, M., Numerical study of diffraction 
of plane elastic waves by a finite crack 
with application to location of a 
magma lens, 4:22522 

Feigelson, R.S., See Kway, W.L., 4:23988 

Feldhake, R.H., Process for sealing 
electrochemical cells, 4:23382 

Feldman, G.J., Review of tau lepton 
properties, 4:24783 (SLAC-PUB— 
2230) 

Feldman, K.T., See Munje, S., 4:24153 

Feldman, M.J., Twenty-five years of 
remote technology: the beginnings at 
Oak Ridge National Laboratory, 
4:24191 

Feldman, R.P., See Finamore, F.J., 4:24626 

Feldmann, J.H., See Hershman, M.J., 
4:21378 

Felland, J.R., See Edwards, D.K., 4:22444 

Felten, L.D., Thermal and economic 
performance of heterogeneous 
carbide-fueled reactors, 4:22947 

Felton, J.S., Genetic differences in 
polycyclic-aromatic-hydrocarbon 
metabolism and their effects on 
oocyte killing in developing mice, 
4:24682 (CONF-771017—, pp 15-26) 

See Dobson, R.L., 4:24633 

Fenske, G., See Kaminsky, M., 4:23960 

Fenster, S.J., Highlights report: Solar 
Thermal Conversion Program 
Dispersed Power Projects. 
Semiannual review, Berkeley, CA, 
July 20—22, 1976, 4:22123 (SAN— 
1101/PA2-7) 

Summary report: Solar Thermal Power 
Systems Program, dispersed power 
systems projects and research and 
development projects, Albuquerque, 
New Mexico, January 26-27, 1977, 
4:22124 (SAN—1101/PA2-11) 

Fenton, H.A., See Bucciarelli, L.L., 
4:21996 

See Cremin, J.D., 4:21998 

Ferbel, T., Hadron-nucleus inclusive data 
a0) Fermilab, 4:24786 (COO—3065- 
210 


Particle physics using nuclear targets, 
4:24804 (COO—3065-211) 

Ferber, R.R., Dispersed solar electric 
power: a small power system 
program, 4:22129 

Ferguson, D.R., See Shober, R.A., 4:22828 

Ferguson, K.R., Past and future challenges 
in developing remote systems 
technology, 4:24192 

Ferguson, R.G., See Vidaurri, F.C., 4:21545 

Fernandez, S.J., Methods evaluation and 
development for the monitoring of 
technetium-99 and selenium-79 in 
nuclear fuel reprocessing and waste 
solidification facility off-gas, 4:21701 
(ICP—1174) 

Ferrand, E.F., See Bauman, S.E., 4:24478 

Ferrell, E.F., Catalytic properties of 
natural and rare-earth-promoted 
manganese nodules, 4:24137 (BM- 
RI—8330) 

Ferriter, N., Laser-beam optimization for 
momentum transfer by laser- 
supported detonation waves, 4:24172 

Fertl, W., See DeVries, M.R., 4:24435 

Fertl, W.H., See Bishop, W.D., 4:21368 

See Serpas, C.J., 4:24395 

Fetkovich, J.G., System for measuring the 
effect of fouling and corrosion on heat 
transfer under simulated OTEC 
conditions, 4:22164 (COO—4041-10) 

Fiala, C., See Kulak, R.F., 4:23263 

Fields, C.A., [7(g/sub 9/2/)v(g/sub 9/2/ 
)”!)/sub 9*/ and higher-spin states in 
°°Nb, 4:24843 (COO—0535-766, pp 
85-86) 

High- os states above 3.5 MeV in ®!Nb, 
4:24844 (COO—0535-766, pp 86-88) 

Fields, S.R., Dynamic analysis to establish 

normal shock and vibration 





MAY 15, 1979 


environments experienced by 
radioactive material shipping 
packages. Quarterly progress report, 
January 1, 1978—March 31, 1978, 
4:24238 (NUREG/CR—0161) 

Figueira, J.F., See Ahrenkiel, R.K., 
4:25054 

See Czuchlewski, S.J., 4:24251 

Filby, E.E., See Wade, M.A., 4:21871 

File, J., See Jassby, D.L., 4:24990 

Filichev, O.N., See Ragozin, A.A., 4:22631 

Filippone, W.L., See Duggan, C., 4:23544 

Filler, R.L., Polyimide bonded resonators, 
4:24304 (CONF-780596—2) 

Fillo, J.A., Advanced-fuel tokamak 
summary with costing and net energy 
analyses; D-*He bumpy torus satellite 
reactor, 4:24983 (EPRI-ER—919, pp 
3.3-3.69) 

Executive summary: advanced-fuel 
fusion systems, the D-*He satellite 
approach, 4:25033 (EPRI-ER—919, 
pp 1.3-1.43) 

See Horn, F.L., 4:25030 

Fillo, J.A., Lazareth, O., See Makowitz, H., 
4:25006 

Filonenko, Yu.D., See Nevskiy, V.A., 
4:21649 

Filov, V.A., Thermodynamic activity of 
certain industrial poisons: use of 
activity in the toxicology of volatile 
organic compounds, 4:24710 (UCRL- 
Trans—11434) 

Filter, H.E., Dow solidification system— 
state-of-the-art, 4:22757 

Finamore, F.J., L-ascorbate 2-sulfate and 
mobilization of cholesterol from 
plaque deposited in rabbit aortas, 
4:24626 

Findley, J.E., See Yen, T.F., 4:21636 

Fink, J.H., See Carlson, G.A., 4:24993 

Fink, J.K., See Blomquist, R.A., 4:23999 

Fink, W.J., See Blum, A.S., 4:25035 

Finn, J.T., Cycling index: a general 
definition for cycling in compartment 
models, 4:2451i (CONF-760429—, pp 
138-164) 

Finston, H.L., See Bauman, S.E., 4:24478 

First, M.W., See Hinds, W., 4:23124 

Fisch, N.J., See Karney, C.F.F., 4:24976 

Fischbach, P.E., See Twersky, M., 4:21995 

Fischer, B.B., See Cole-Appel, B.E., 
4:22439 

Fischer, J., See Okuno, H., 4:24376 

Fischer, O., See Thomlinson, W., 4:24039 

Fischer, P.W., Method for drilling a well 
through unconsolidated dolomite 
formations, 4:21405 

Method for foam drilling using a 
biodegradable foaming agent, 4:21401 

Method for foam drilling using a 
biodegradable foaming agent, 4:21402 

Fischer, R.D., Performance simulation of 
the Battelle/NML solar irrigation 
pump, 4:22350 

Fischer, R.E., Energy-effective windows, 
1977, 4:23621 

Fischer, R.P., See Butler, A.P. Jr., 4:21653 

Fischer, W.H., EHV reactor/capacitor 
switch. Final report, 4:22694 (EPRI- 
EL—934) 

Fischl, R., See Orbach, A., 4:22273 

Fisher, E.A., See Havstad, P.H., 4:23742 

Fisher, R.W., See Birlingmair, D.H., 
4:21158 

See Wechter, M.A., 4:21295 

See Wheelock, T.D., 4:21157 

Fitch, V.L., See Cester, R., 4:24388, 
4:24389 

Fitzgerald, D., See Beck, J., 4:21365 

Fitzgibbon, F.J., Removable hot cell liners, 
4:24211 

Fitzgibbons, D.A., Steady-state simulation 
of suspended plate solar collectors, 
4:22416 

Flaim, S.J., Policy aspects of biomass 
utilization, 4:22067 


51A 


Flanagan, G.F., See Greene, N.M., 4:23157, 
4:23158 

Flanders, B., See Koonin, S., 4:24874 

Flanigan, L.J., See Collier, R.P., 4:23153 

Flatau, C.R., Manipulator applications for 
large-scale construction in outer 
space, 4:24204 

Fleck, J.A. Jr., See Ferriter, N., 4:24172 

Fleck, R.N., Method of removing 
hydrogen sulfide from gas, 4:21469 

Fleischer, J., Operator Pade approximants 
for the Bethe—Salpeter equation of 
nucleon—nucleon scattering, 4:24805 

Fleming, E.S., See Waibel, R.T., 4:21311 

Fleming, J.R., Slicing of silicon into sheet 
material. Silicon sheet growth 
development for the large area silicon 
sheet task of the Low-Cost Silicon 
Solar Array Project. Ninth quarterly 
report, March 19, 1978—June 18, 
1978, 4:22004 (DOE/JPL/954374—6) 

Flemons, R.S., See Crosthwaite, J.L., 
4:23006 

Fletcher, J.C., Dual membrane, hollow 
fiber fuel cell and method of operating 
same, 4:23567 

Fletcher, R.D., Remote maintenance 
development, July 1, 1977--June 30, 
1978, 4:24181 (ICP—1170) 

Remotely replaceable fuel and feed 
nozzles for the NWCF calciner vessel, 
4:24226 

Fletcher, T.W., See Harvey, E.C., 4:23507 

Fling, J.J., Advances in the application of 
remote multiplexing to power plants, 
4:23063 

Flinn, J.E., See Moran, T.J., 4:22877 

Flocard, H., See Koonin, S., 4:24874 

Flock, J.W., See Vakil, H.B., 4:23340 

Floersch, R.H., Mold heating and cooling 
systems. Final report, 4:24145 
(BDX—613-1979(Rev.)) 

Floess, J.K., See Woodmansee, D.E., 
4:21174 

Flood, J.F., See Bennett, E.L., 4:24586 

Floyd, M.A., See D'Silva, A.P., 4:21662 

Floyd, S.D., See Harvey, H.W., 4:24311 

Fluerasu, C., See Radulet, R., 4:22623 

Flurschuetz, E., Use of heat pumps in 
municipal power supply, 4:23610 

Flynn, E.R., See Sercely, R.R., 4:24824 

Flynn, K.F., Leach rate characterization of 
solid radioactive waste forms, 4:21735 
(CONF-781172—4) 

Foard, D.E., See Fountain, D.W., 4:24596 

Foerg, W., See Streich, M., 4:21560 

Fogle, G.L., See Strain, R.V., 4:22827 

Foh, S.E., See Dafler, J.R., 4:21893, 
4:21894 

Foley, E., See Czuchlewski, S.J., 4:24251 

Fomin, I.P., See Azovskiy, Yu.S., 4:24920 

Fong, D., See Kaehn, H.D., 4:22451 

Fontana, J., See Kukacka, L.E., 4:24040 

Fontana, J.J., See Webster, R.P., 4:24038 

Fontana, M.G., Advances in corrosion 
science and technology. Volume 5, 
4:23959 

Fontana, M.H., See Hanus, N., 4:22861, 
4:23256 

See Ribando, R.J., 4:23159 

Foote, A.L., Application for head-aimed 

television systems, 4:24202 
See Witham, C., 4:24201 

Foote, E.A., Hydromagnetic waves in high 
B plasmas, 4:24978 (PPPL—1514) 

Foote, J., See Wyrobek, A.J., 4:24684 

Ford, A., Breaking the stalemate: an 
analysis of boom town mitigation 
policies, 4:23421 (LA—7046-MS) 

Ford, C.S., Characterization of a Fabry— 
Perot interferometer and a dc arc 
plasma jet for spectrochemical 
analysis, 4:24067 (IS-T—815) 

Ford, C.T., Effect of coal cleaning on 
fugitive elements: a progress report, 
4:21293 (COO—4427-17) 


FRAME 


Forman, N., New world, old horizons, 
4:23509 

Forman, S.E., Endurance and soil 
accumulation testing of photovoltaic 
modules at various MIT/LL test sites, 
4:21997 (COO—4094-23) 

Forrestal, M.J., Radiation-induced impulse 
loading on a spherical shell, 4:24151 
(SAND—78-1915) 

See Butler, R.1., 4:24152 

Forsberg, V.M., See Greene, N.M., 
4:23157, 4:23158 

Forssberg, K.S.E., Method of and 
apparatus for removing aerosols of 
hydrocarbons from a gas stream, 
4:21251 

Forth, H.J., See Frank, R., 4:25102 

Fortner, R.J., K-L and L-K vacancy 
sharing in ion—atom collisions, 
4:24765 (UCRL—81947) 

Fortov, V.E., See Ivanov, Yu.V., 4:24962 

Fortune, H.T., See Kunz, P.D., 4:24823 

Foss, A.S., Chemical storage of thermal 
energy, 4:22474 (LBL—6877, pp 42- 
ad 


Foss, J.E., See Mulchi, C.L., 4:24522 

Foster, B.E., High-resolution boreside 
radiography of small-diameter tube- 
to-tubesheet welds, 4:22859 (ORNL— 
5474) 

Foster, E.L. Jr., Heat source component 
development program. Report for 
July—December 1978, 4:21875 (BMI- 
X—699 

Foster, M.A., See Smith, S.V., 4:24553 

Foster, P.A., Cure rate of Halthane 73-18 
at different temperatures, 4:24029 
(MHSMP—77-65) 

Foster, R.E., Annealing of neutron- 
irradiated vanadium containing 
oxygen, 4:23967 (IS-T—816) 

Foster, R.G., See Endter, R.K., 4:22788 

See Temple, S.M., 4:23032 

Foucras, J., See Barkats, G., 4:22035 

Foulkes, S.C., Manufacture of battery 
plates, 4:23377 

Fountain, D.W., Lectin release by soybean 
seeds, 4:24596 

Fowler, B.A., See Kimmel, C.A., 4:24696 

Fowler, C.F., See Kok, B., 4:24590 

Fowler, J.D., See Causey, R.A., 4:24013 

Fox, J.P., Partitioning of As, Cd, Cu, Hg, 
Pb, and Zn during simulated in-situ oil 
shale retorting, 4:21623 

Water conservation with in-situ oil shale 
development, 4:21638 (LBL—6877, 
pp 110-112) 

See Asaro, F., 4:24549 

Fox, R.Q., Control method for optimizing 
the power demand of an industrial 
plant, 4:23674 

Fox, W.E., Size reduction and waste 
packaging of plutonium-contaminated 
glove boxes, 4:24212 

Fraas, L.M., Multijunction gallium 
aluminum arsenide-gallium arsenide- 
germanium solar cell and process for 
fabricating same, 4:22021 

See Zanio, K.W., 4:22031 

Fraley, S.K., See Hoffman, T.J., 4:24887 

Frame, R.R., Catalytic oxidation of 
mercaptan in petroleum distillate 
including alkaline reagent and 
substituted ammonium halide, 4:21440 

Treating a petroleum distillate with an 
alkanolamine hydroxide and a 
supported oxidation catalyst 
impregnated with polynuclear 
aromatic sulfonic acid, 4:21432 

Treating a petroleum distillate with a 
supported metal phthalocyanine and 
an alkanolamine hydroxide, 4:21439 

Treating a petroleum distillate with a 
supported metal phthalocyanine and a 
polynuclear aromatic sulfonic acid, 
4:21443 





FRAMPON 


Treating a petroleum distillate with a 
supported metal phthalocyanine and 
an alkaline reagent containing 
alkanolamine halide, 4:21444 

Frampon, P.H., Gauge field theories. Part 
three. Renormalization, 4:24813 
(COO— 1545-245) 

France, D.M., Critical heat flux 
measurements in an LMFBR 
evaporator tube, 4:22897 

Franciscus, L.C., Supersonic through-flow 
fan engines for supersonic cruise 
aircraft, 4:23658 (N—78-23088) 

Francois, D., See Vertut, J., 4:24206 

Frandsen, G.B., Nondestructive surface 
examination in the fuels and materials 
examination facility, 4:24219 

Frank, J.M., See Filler, R.L., 4:24304 

Frank, M.L., See Blaylock, B.G., 4:24576 

Frank, R., Vacuum systems for 
thermonuclear fusion installations, 
4:25102 (CTO—1344) 

Frank, R.I., See Kaplow, R., 4:22020, 
4:22029 

Frank, T., See VanNess, R.P., 4:22665 

Franklin, A.L., See DeSteese, J.G., 4:21299 

Franklin, J.C., See Leitnaker, J.M., 4:23908 

Franta, G., Architectural role of SERI, 
4:21965 

Franta, G.E., See Boeer, K.W., 4:21964 

Franz, K., Computer program to optimize 
the linings of industrial furnaces, 
4:23678 

Franzen, H.F., X-ray photoelectron study 
of nonstoichiometric lutetium 
monosulfides, 4:24096 

Fraser, H.L., See Zaluzec, N.J., 4:24384 

Fraser, J.T., Documentation of the 
Brookhaven energy I-O and I-O/ 
BESOM linkage, 4:23414 (BNL— 
50856) 

Fraser, M.D., Analysis of the economic 
potential of solar thermal energy to 
provide industrial process heat in the 
United States, 4:22310 

Present status and the future potential of 
solar industrial process heat, 4:22315 

Fraser, R.J., See Mahajan, V.V., 4:21622 

Frazer, J.W., System design and 
specification, 4:24409 (UCRL—82033) 

Frederick, J.R., Improved ultrasonic 
nondestructive testing of pressure 
vessels. [Progress report], October 1, 
1977—September 30, 1978, 4:22985 
(NUREG/CR—0581) 

Free, D.L., See Sharpe, J.R., 4:21393 

Free, M.J., Entry of circulating mutagens 
into the rete testis fluid of rats, 
4:24690 (CONF-771017—, pp 105- 
114) 

Freedman, J.M., See Allen, G.C. Jr., 
4:24243 

Freels, J.D., See Kerlin, T.W., 4:22795 

Freeman, A.J., See Watson-Yang, T.J., 
4:23933 

Freeman, D.H., See May, W.E., 4:21502 

Freeman, E.C., See Achenbach, P.R., 
4:23475 

Freeman, E.R., Efficient use of power in 
electric arc furnaces, 4:23680 

Freeman, T.L., Performance of combined 
solar-heat pump systems, 4:22259 

Freiman, S.W., Effect of oxidation on the 
room temperature strength of hot- 
pressed Sis Ns—MgoO and SisNy— 
ZrOz, 4:23778 

Freireich, E., Increased natural gas 
recovery from physical solvent gas 
treating systems, 4:21546 (CONF- 
7703114—, pp D.1-D.11) 

French, J.B., Nuclear structure theory. 
Annual technical progress report, 
October 1, 1977—September 30, 1978, 
4:24867 (COO—2171-182) 

Symmetries and statistical behavior in 
fermion systems, 4:24868 (COO— 
2171-184) 


52A 


French, R.L., Performance testing of the 
SLATS concentrating collector Part 
I. Equipment and procedures, 4:22458 
Performance testing of the SLATS 
concentrating collector Part II. 
Results and analysis, 4:22459 
Frenkel, S., See Groneman, A.F., 4:24640 
Frey, W.P., See Harrar, J.E., 4:22551 
Freyberg, D.P., See Sofen, S.R., 4:24134 
Freynik, H.S. Jr., Measuring small internal 
weg along a tube during steady 
low, 4:24458 
Friberg, A., One-dimensional plasma 
simulation studies, 4:24945 (N—78- 
17887) 
Frick, M., See Bishop, N.I., 4:22070 
Frie, W., Method and apparatus for 
operating an internal-combustion 
engine, 4:23724 
Fried, S., See Friedman, A.M., 4:24547 
Friedenberg, R.A., See Hensler, R.L., 
4:24896 
Friedlander, M., See Aronson, S., 4:22806 
Friedman, A.M., Migration of plutonium in 
rock: incorrect dispersion formula, 
4:24547 
Friedman, J., See Mitchell, R.C., 4:23333 
Friedrich, C.M., Calculation of the stress- 
strain stiffness matrix for given strains 
in an inelastic material, 4:23915 
Friedt, J.M., Crystal field and magnetic 
cae oy of Dy(OH)s, Ho(OH)s and 
1(OH)s, 4:24035 (CONF-780868—4) 
See Viccaro, P.J., 4:23925 
Fries, P., Heat pipe, 4:24164 
Fries, R.J., See Farnum, E.H., 4:25055 
Frigo, A.A., See Harrison, W., 4:22646 
itsch, F.N., Piecewise cubic 
interpolation methods, 4:25138 
(UCRL—81230) 
Some experiments with piecewise cubic 
interpolation, 4:25136 (UCRL— 
80997 


Fritz, J.S., Applications of 
chromatography in the analysis of 
inorganic materials, 4:24082 

Frizen, D.J., Publications and services of 
the Cryogenics Division, National 
Bureau of Standards, 1953—1977. 
Technical note, 4:24176 (PB—281465) 

Frolov, M.A., Development and formation 
of cracks when pumping fluid into a 
coal seam, 4:21288 

Frost, J.K., See Harvey, R.D., 4:21522 

Frost, R.R., See Thomas, J. Jr., 4:21631 

Frost, W., Engineering handbook on the 
atmospheric environmental guidelines 
for use in wind turbine generator 
=. 4:22579 (NASA-TP— 


Fry, D.N., See Smith, C.M., 4:21699 
Fryer, R.M., See Strain, R.V., 4:22827 
Fucinari, C.A., Utilization of data relating 
to fin geometry and manufacturing 
processes of ceramic matrix systems to 
the design of ceramic heat exchangers, 
4:23757 
Fujii, I., See Yagi, S., 4:23730 
Fujimura, S., See Koizumi, H., 4:22230 
Fujino, M., Calibration of electromagnetic 
flowmeters by average-frequency 
method, 4:22886 
J., See Kiyoshige, M., 4:22822 
S., See Nakatsuji, Y., 4:21222 
A., See Inoue, T., 4:22108 
+, See Nihei, I., 4:23942 
J., See Yoshida, M., 4:22039 
Fukuda, M., Recent progress in batteries 
(ID, 4:23342 
Fukuda, S., Deterioration mechanism of 
overdischarge characteristics of sealed 
lead—acid rechargeable battery, 
4:23359 
Fukuda, T., See Fujino, M., 4:22886 
Fukunaga, H., See Fukuda, S., 4:23359 
Fullam, H.T., Quarterly report on the 
strontium heat source development 


ERA Vol. 4, No. 9 


program, advanced systems and 
materials production division for 
July—September 1978, 4:21876 
(PNL— 1845-40) 

Fuller, G.M., Impact of fusion reactor 
design approach on the maintenance 
of first-wall/blanket modules, 4:25092 

Fuller, H.L. Jr., Fuel saving apparatus and 
spark plug therefor, 4:23723 

Fuller, L.C., See Myers, M.L., 4:22943 

Fuller, R.H., See Kouzel, B., 4:21422 

Fullerton, L.W., Software for 
approximations or approximation 
theory as an experimental science, 
4:25145 

Fulmer, C.B., Fast neutron dose equivalent 
rates in heavy ion target areas, 
4:24361 (CONF-780957—2) 

Fulton, L.P., See Ettensohn, F.R., 4:21528 
Fung, D.T., Process for the reclamation of 
waste hydrocarbon oils, 4:21470 

Funk, G.L., See Smith, D.E., 4:21426 
Furman, A.H., See Woodmansee, D.E., 
4:21174 
Furuishi, H., See lida, Y., 4:23393 
See Koyama, Y., 4:23394 
Futatsugi, M., See Imoto, K., 4:23028 


G 


Gaborit, J., See Bertigny, F., 4:22687 

Gabriel, T.A., Lectures presented at the 
"Ettore Majorana” International 
Science Series, Erice, Italy, October 
25—November 9, 1978, 4:24875 
(TID—29395) 

Methods and applications of Monte 
Carlo in low energy (= 20 MeV) 
neutron—photon transport (MORSE). 
Part I. Methods, 4:24876 (TID— 
29395, pp 20p, Paper 1) 

Methods and applications of Monte 
Carlo in low energy (= 20 MeV) 
neutron—photon transport (MORSE). 
Part II. Methods, 4:25003 (TID— 
29395, pp 22p, Paper 2) 

Radiation Shielding Information Center 
and Biomedical Computing 
Technology Information Center, 
4:24882 (TID—29395, pp 2p, Paper 3) 

Response of a uranium—plastic 
calorimeter to low GeV (3S 10-GeV) 
protons, 4:24386 (ORNL/TM—6709) 

Gadler, S.J., Sun power: facts about solar 
energy, 4:21994 

Gaede, G., Combustion engine with waste 
gas feedback, 4:23718 

Gagnon, R.N., Fuel cell fuel control 
system, 4:23575 

Gagot, H., See Hirth, A., 4:24269 

Gaillard, M.K., Weak decays of heavy 
quarks, 4:24793 (FERMILAB- 
CONF—78/64-THY) 

Gaines, J.L., Lawrence Livermore 
Laboratory x-ray calibration facility, 
4:24890 (UCRL—8 1466) 

Galambos, J., See Stark, R.A., 4:2504i 

Galan, N., See Homentcovschi, D., 4:23559 

Galbraith, D.L., Simple binary collision 
theory of high beta mirror reactors, 
4:24960 

Gale, J.E., See Tammemagi, H.Y., 4:21832 

Galen, B., See Kukacka, L.E., 4:24040 

Gallagher, B.M., Multiple monoamine 
oxidase activities in heterogeneous 
populations of mouse lung 
mitochondria, 4:24602 

Gallagher, K.J., See Gast, R.G., 4:24540 

Gallagher, L.M., See McColl, J.G., 4:24730 

Gallagher, S.A., Preparation and x-ray 
characterization of CsA1Si0,;, 4:23984 

Gallagher, W.J., See Bauer, A.A., 4:22736 

Galli, F., See Bagala, E., 4:22699 





MAY 15, 1979 


Gallien, C.L., Use of ionizing radiations in 
the treatment of liquid and solid 
waste; biological and physico- 
chemical effects and industrial study, 
4:24642 (INIS-mf—4220, pp 13-26) 

Gallo, F.G., See Disney, R.K., 4:22840 

Galloway, T.R., Oil yield loss mechanisms 
in modified in situ retorting of oil 
shale: the challenge of efficiently 
retorting very non-uniform beds of oil 
shale rubble, 4:21609 (UCRL—81721) 

Galloway, W.E., See Burns, R.E., 4:21791 

Gallus, J.P., See Fischer, P.W., 4:21405 

Galluzzo, N.G., See Felten, L.D., 4:22947 

Gamble, J.F., See Lugo, A.E., 4:24545 

Gamble, T.D., Remote reference 
magnetotellurics with squids, 4:24725 
(LBL—8062) 

Gambrell, R.P., See Khalid, R.A., 4:24560 

Gammage, R.B., Preliminary thoughts on 
proxy PNA compounds in the vapor 
and solid phase, 4:21255 (CONF- 
781150—S) 

See Johnson, S.A., 4:24373 
See Vo-Dinh, T., 4:24074 

Gammel, J.L., See Benofy, L.P., 4:24904 

Ganapathy, K., See Frederick, J.R., 4:22985 

GangaRao, H.V.S., See Advani, S.H., 
4:21585 

Gantt, E., Primary light harvesting system: 
phycobilisomes and associated 
membranes. Progress report, January 
1, 1978—December 31, 1978, 4:22064 
(TID—28979) 

Gardner, L.R., Comparison of trace metals 
in South Carolina floodplain and 
marsh sediments, 4:24562 (CONF- 
760429—, pp 446-461) 

Gardner, R.H. Jr., Movement and 
distribution of confined and freely 
growing populations of cotton rats 
(Sigmodon hispidus), 4:24519 (TID— 
290-19) 

Garg, S.P., See Ackermann, R.J., 4:23992, 
4:23993 

Garin, J., Improvements in remote 
equipment torquing and fastening, 
4:24234 

Garland, T.R., See Cataldo, D.A., 4:24539 

See Schmidt, R.L., 4:24561 

Garner, P.L., Modeling ejection of fresh 
fuel into sodium under prompt-burst 
conditions, 4:23270 

Garren, A.A., Summary of the working 

roup on high current transport and 
inal focus lenses, 4:25056 (LBL— 
8353) 

Garrett, i J., See Ruh, R., 4:23994 

Garrett, R.B., See Giauque, R.D., 4:24059 

Garrison, J.D., Study of solar thermal 
energy collection using fixed and 
tracking collectors, 4:22463 

Garrou, A.L., New fire and security rules 
change USA nuclear power plant 
emergency plans, 4:23168 

Garth, J.C., Orders-of-scattering solution 
of the Spencer—Lewis equation, 
4:22968 

Gartling, D.K., See Larson, D.W., 4:24241 

Gartner, M.L., Beta decays of '**Cd and 
126Tn to levels in }**In and '°Sn, 
4:24841 (IS-T—841) 

Garvey, G., Nuclear power and social 
planning, 4:23467 

Garwin, L., Hydrocarbon solvent 
treatment of bituminous materials, 
4:21436 

Gast, R.G., Technetium-99 toxicity to 
plants and sorption by soils, 4:24540 
(CONF-760429—, pp 550-567) 

Gat, U., See Kasten, P.R., 4:22825 

Gately, D., Remarks regarding world oil 
price analysis, 4:21462 (BNL—50782, 
pp 179-182) 

Gatti, A., See McCreight, L.R., 4:21163 

Gatti, R.C., See Loo, B.W., 4:24483 

Gavura, V.E., See Borisov, B.F., 4:21410 


53A 


Gay, R.R., EFLOD: gravity-driven 
reflood hydrodynamics, 4:23227 

Side-scatter gamma technique for local 
density measurements, 4:23009 

Gazza, G.E., Sintered silicon nitride, 
4:23775 

Geertsma, J., Prospects for geothermal 
energy recovery, 4:22491 

Gegechkori, N.M., Neutral particle density 
and lifetime of charged particles in the 
T-10 device calculated from the 
absolute luminosity of the Dsub(8) 
line, 4:24925 (IAE—2870) 

Gehlen, P.C., See Hahn, G.T., 4:23155 

Gehrke, H., 10 KW solar power plant, 
4:22117 (AED-CONF—78-212-009) 

Gehrs, C.W., See Shriner, D.S., 4:21173 

Geissler, G., Uncertain benefits associated 
with refined fuel failure criteria, 
4:22752 

Gel’'man, M.M., Multichannel device for 
measuring the energy of laser emission 
pulses, 4:24273 

Gelbard, E.M., Improved Monte Carlo 
technique for slab cells, 4:22975 

Monte Carlo benchmarking of fast 
reactor computations, 4:22882 

Gelhaus, F.E., Impact of fuel damage on 
nuclear power plant operation, 
4:22754 

Gendron, J., See Soinski, A.J., 4:22657 

Genkin, L.I., See Maslenok, B.A., 4:23066 

Gentile, R.F., Erosion properties of 
reactively sputtered titanium 
carbonitrides, 4:24021 

Gentry, J.B., See Skinner, S.P., 4:24528 

George, D.K., See Brayman, K.W., 4:23052 

George, T.J., See Bergman, P.D., 4:21307 

Georgievskii, A.V., See Bazaeva, A.V., 
4:25018 

Gerasimov, V.G., Hydrogeological 
preconditions of oil and gas potential 
in Devonian layers of the southeastern 
part of the Pripyat trough, 4:21359 

Gerasimova, V.V., Corrosion stability of 
reactor materials, 4:23958 

Gerberich, W.W., See Stout, M.G., 4:23859 

Gerbier, G., See Messina, R., 4:23355 

Gerdin, G., See Fang, Q.T., 4:24998 

Gerdin, G.A., See Choi, C.K., 4:25034 

Gerety, E.J., Analysis of a possible Sun— 
weather correlation, 4:24470 

Gergley, R.P., See Senum, G.I., 4:24443 

Gerlach, R., Miniature waveguide CO, 
laser, 4:24253 (LBL—6877, pp 156- 
158) 

Sensitive optoacoustic detection of 
carbon monoxide by resonance 
absorption, 4:24482 (LBL—6877, pp 
151-153) 

German, R.M., Ductility in hot 
isostatically pressed 250-grade 
maraging steel, 4:23909 

Surface area reduction kinetics during 
intermediate stage sintering, 4:24014 

Gershanovich, D.E., See Veber, V.V., 
4:21539 

Gerstein, B.C., See Murphy, P.D, 4:24377 

Gerstl, S.A.W., Variational derivation of a 
contributon Monte Carlo technique, 
4:24885 

See Dubi, A., 4:24886 

See Painter, J.W., 4:24880 

Gerstner, H.B., See Warren, H.S., 4:24713 

Gerstner, M.E., See Harris, L.A., 4:22112 

eaters . P., See Alexandre, D., 
4:2464 


dvsigian, S.A., Temperature control of 
integrated fractionation column and 
reaction zone, 4:21427 

Geyer, H., See Doss, E., 4:23556 

Geyer, M., See Kaehn, H.D., 4:22451 

Ghoniem, N.M., Point defect kinetics in 
pulsed fusion reactors, 4:25097 

See Griesmeyer, J.M., 4:23042 
Ghose, A.M., See Roy, S.N., 4:24761 
Ghosh, S., See Jayakumar, R., 4:23553 


GIRTON 


Gianoli, E., See Krebs, K., 4:22044 

Giaquinta, A.R., Numerical modelling of 
unsteady, separated viscous flow, 
4:24294 

Giauque, R.D., Development and 
application of x-ray fluorescence 
analytical techniques, 4:24059 (LBL— 
6877, pp 158-159) 

Gibbard, H.F., Thermal efficiencies of 
battery systems, 4:23365 

Gibbs, A., Uranium standards for 
Californium Shuffler, 4:21687 
(DPSPU—78-11-19) 

Gibbs, L.L., Particulate and sulfur dioxide 
emission control costs for large coal- 
fired boilers. Final report, 4:22664 
(PB—281271) 

Gibbs, M., Effect of light on respiration 
and development of photosynthetic 
cells. Progress report, September 1, 
1977—August 31, 1978, 4:24589 
(COO—3231-14) 

See King, D., 4:22074 
See Peavey, D.C., 4:22081 

Gibson, A., See Haws, L.D., 4:24447 

Gibson, G., See Varljen, T.C., 4:25001 

Gido, R.G., LOCA-generated drop size 
prediction: a thermal fragmentation 
model, 4:23223 

See Lamkin, D.E., 4:23224 

Gieseke, J.A., Aerosol measurements and 
modeling for fast reactor safety. 
Quarterly progress report, January— 
March 1978, 4:23147 (NUREG/CR— 
0425) 

See Gordon, H., 4:23151 
See Lee, K.W., 4:23154 

Giesy, J.P. Jr., See Skinner, S.P., 4:24528 

Giggenbach, W.F., Isotopic composition of 
waters from the El Tatio geothermal 
field, Northern Chile, 4:22527 

Gijbels, R.H., Activation analysis of ores 
and minerals, 4:24055 

Gilai, D., See Greenspan, E., 4:25043 

Gilbert, E.R., In-reactor creep 
measurements, 4:23964 (HEDL-SA— 
1403 

Giles, G.E. Jr., See Park, J.E., 4:24148 

Gilgan, G.A., See O'Connell, M.F., 4:24672 

Gill, C.J., See Moody, E., 4:22899 

Gillen, K.T., Experimental verification of a 
combined environment accelerated 
aging method applied to electrical 
cable material, 4:23162 (SAND—78- 
1907A) 

See Bonzon, L.L., 4:23144 

Gillett, T.C., Radiation shielding for BWR 
shield wall penetrations, 4:22761 

Gillett, W.B., Use of heat pumps with solar 
collectors for domestic space heating 
in the united kingdom, 4:22240 

Gillette, J.L., Compilation of data from 
EBR-II natural-circulation-test 
procedure EX-140, Section IV, 
Addendum 1E, 4:23071 (ANL/ 
EBR—102 

Experimental determination of decay 
power in EBR-II, 4:23251 

Experimental observations of 
intersubassembly heat transfer effects 
during natural circulation, 4:23303 

See Singer, R.M., 4:23252 

Gilligan, J.G., See Choi, C.K., 4:25034 

See Miley, G.H., 4:25020 

Gilman, F.J., Phenomenology of heavy 
leptons and heavy quarks, 4:24810 
(SLAC-PUB—2226 

Ginsberg, T., Volume-heated boiling pool 
flow behavior and application to 
transition phase accident conditions, 
4:23109 (BNL-NUREG—24984) 

Gintz, J.R., Closed cycle, high 
temperature central receiver concept 
for solar electric power, 4:22137 
(EPRI-ER—S15-SR, pp 13.1-13.23) 

Girton, R.C., See Fernandez, S.J., 4:21701 





GIRVIN 


Girvin, D.C., Estuarine trace element 
investigations in San Francisco Bay, 
4:24566 (LBL—6877, pp 108-110) 

Gissler, W., Semiconductor-electrolyte 
solar cells: a new rechargeable redox 
solar battery, 4:22101 

Gittus, J., Irradiation effects in crystalline 
solids, 4:23974 

Giudicelli, M., See Bertigny, F., 4:22687 

Giuffre, M.S., See Berman, L.E., 4:21747 

Givens, E.S., See Sneck, C.J., 4:22640 

Gjovig, A.J., Microprocessor-based 
controller for a liquid hydrogen target 
refrigerator, 4:24363 (LA-UR—78- 
2721 


Gladney, E.S., See Dreesen, D.R., 4:24557 

Glaister, R.P., See Nelson, H.W., 4:21602 

Glajch, J.L., Effects of operating variables 
on peak shape in gel permeation 
chromatography, 4:24080 

Glaros, S.S., Shiva and Argus target 
diagnostics vacuum systems, 4:25061 
(UCRL—81706) 

Glasser, A., Heat exchange apparatus, 
4:23632 

Glasser, L.A., See Glasser, A., 4:23632 

Glauser, J., Application of mechanical 
snubbers for seismic restraint, 4:23206 

Gledhill, B.L., See Lake, S., 4:24612, 
4:24685 

Gleman, S.M., Use of the HUD minimum 
property standards in evaluating solar 
domestic hot water systems for the 
HUD/Florida solar hot water heating 
initiative, 4:22325 

Glendenning, N.K., See Blatz, A.J., 4:24855 

Glenn, H.D., Mach 130 air shock 
attenuation studies, 4:24461 (UCRL— 
82012) 

Glenn, L., See Hovingh, J., 4:25068 

Glenn, L.A., Rational procedure for 
rezoning HEMP, 4:24771 (UCID— 
18053) 

Glivicky, A.P., See Bushnell, J.D., 4:21435 

Gluekler, E.L., Compendium of core debris 
retention technology, 4:23128 
(GEFR—00411) 

Glukhov, V.A., See Arabei, B.G., 4:24018 

Glushkov, A.T., See Maslenok, B.A., 
4:23066 

Gnadt, P.A., See Hanus, N., 4:22861 

Gnielinski, V., Correlation equation for 
heat and mass transfer in packed bed 
of spheres at intermediate and high 
Peclet numbers, 4:24319 

Goar, B.G., Fundamentals of sulfur 
recovery by the Claus process, 
4:21547 (CONF-7703114—, pp E.1- 
E.15) 

Goda, L.Y., See Giauque, R.D., 4:24059 

Godard, B., Laser having a brief discharge 
between two elongated electrodes, 
4:24264 

Godfrey, B.B., See Faehl, R.J., 4:24346 

Godfrey, C.S., See Edwards, L.L., 4:24456 

See Van Thiel, M., 4:24453 

Godfrey, D.J., Performance of ceramics in 
the diesel engine, 4:23736 

Goebringer, P., Free heat for every house. 
Solar heating i is not a utopia, 4:22242 

Goen, R.L., Diesel cars in the United 
States. Final report, 4:23734 (TID— 
8735) 

Goettl, W.H., Solar heat collector and 
radiator for building roof, 4:22409 

Goetz, G.J., New X70-X80 HSLA steels 
for structural and line pipe use, 
4:23916 

Goetzberger, A., Fluorescent solar energy 
collectors: operating conditions with 
diffuse light, 4:22034 

Goff, F.E., Preliminary plane table map, 
Soda Dam, Jemez Springs, NM, 
4:24720 (LA—7520-MAP) 

Gogarty, W.B., Micellar/polymer flooding: 
An overview, 4:21416 


54A 


Goin, K.L., Sandia Laboratory combustion 
simulation facility, 4:21316 (SAND— 
78-2240) 

Golay, M.W., See Chan, J., 4:22600 

Golbeck, J., See Kok, B., 4:24590 

Gold, P.L., Differential scanning 
calorimetry of coal, 4: 21233 (N—78- 
23535) 

Gold, R., Radiation damage function 
analysis, 4:23965 (HEDL-SA—1557) 

Gold, T.S., Systems studies department 
FY78 activity report. Vol. I. 
Computing and applied mathematics, 
4:25130 (SAND—78-8285) 

Goldberg, M., See Cnops, A.M., 4:24778 

Goldburg, A., See Todd, M.R., 4:21417 

Goldfuss, G.T., See Spencer, B.W., 4:23272, 
4:23274 

Goldhaber, M.B., See Leventhal, J.S., 
4:21519 

See Reynolds, R.L., 4:21648 

Goldman, J.C., Mass production of algae: 

bioengineering aspects, 4:22092 
Topical report on sources and systems 

for aquatic plant biomass as an energy 

resource, 4:22052 (DST—4000-77/1) 

Goldman, L.M., See Berwald, D.H., 
4:25042 

Goldstein, D.B., See Craig, P.P., 4:23626 

Goldstein, J.C., See Bohachevsky, I.0., 
4:25066 


Goldstein, J.R., Secondary cells, 4:23388 

Goldstein, L.S., Radiosensitivity of the 
mouse embryo and dominant lethal 
mutation induction by ionizing 
radiation or methyl methanesulfonate 
analyzed in vitro, 4:24653 (CONF- 
771017—, pp 140-151 

Goldstein, M., Geometrical imaging and 
surface sources in the recursive Monte 
Carlo method, 4:22972 

Goldstein, M.L., A beaming model of the 
Io-independent Jovian decameter 
radiation based on multipole models 
of the Jovian magnetic field, 4:24743 
(N—78-24023) 

Goldstein, N., See Stark, M., 4:22515 

Goldstein, N.E., Telluric-magnetotelluric 
survey at Mount Hood, Oregon: a 
preliminary study, 4:22513 (LBL— 
7050) 


See Morrison, H.F., 4:22514 

Goldstein, S.A., See Burns, E.J.T., 4:25058 

Goldston, R.J., See Andrews, P.L., 4:24948 

Goldstone, R., See Eubank, H., 4:24919 

Gole, J.L., High temperature chemistry: 
modern research and new frontiers, 
4:24046 

Golley, F.B., Introductory comments, 
4:24475 (CONF-760429—, pp 1-7) 

Gomez-Rivero, O., Some considerations 
about the possible use of the 
parameters a and m as a formation 
ae tool through well logs, 

1 


oa J.D., See Wang, S.T., 4:24897 

Good, E.G., See Perryman, J. .. 4:23133 

Goode, J. H., Voloxidation of the UO, axial 
blankets from irradiated (U,Pu)O2 fuel 
rods, 4:21705 (ORNL/TM—6635) 

Gooderum, P.B., See Eggers, J.M., 4:21916 

Goodman, C.D., "High efficiency detectors 
for time-of- flight with high energy 
neutrons, 4:24390 

Goodman, D., Spectral transformations for 
nonsymmetric half-plane filters, 
4:25141 (UCRL—81870) 

Goodman, J., Environmental planning for 
offshore oil and gas. Volume V: 
Regional status reports. part 2: Mid 
and South Atlantic. Final technical 
report, 4:21375 (PB—281447) 

Goodman, R., See Eltimsahy, A., 4:22280 

Goodpasture, R.T., Analysis of botanical 
samples for 25 elements using an 
automated inductively-coupled plasma 
spectrometer, 4:21668 (Y/DK K—207) 


ERA Vol. 4, No. 9 


Goodrich, R.W., See Dietz, R.N., 4:24375 

Goodwin, G.M., See Berggren, R.G., 
4:23929 

Goodwin, K.E., Diversion Path Analysis 
Handbook. Volume 1. Methodology, 
4:21844 (HCP/D6010—01/1) 

Goodyear, M.U., See Baker, R.R., 4:23749 

See Uy, J.C., 4:23745 
A., See Chambre, P.L., 

4:23197 

Gopikanth, M.L., See Anarayana, S., 
4:23356 

Gordon, B.A., Corrosion of Fe—10Al—Cr 
alloys by coal char, 4:23943 

Gordon, B.G., Study on change of 
parameters of medium in an air-tight 
box on depressurization of a high- 
pressure circuit, 4:23306 

Gordon, C.C., See Chiang, R.N.S., 4:22285 

Gordon, H., Characterization of 
agglomerates of UO: aerosol particles, 
4:23151 (NUREG/CR—0489) 

Gordon, N.R., See Drumheller, K, 4:22469 

Gordon, R.S., See Hodge, J.D., 4:24003 

Gorman, R., Metal hydride solar heat 
pump and power system (HYCSOS), 
4:22183 (CONF-781133—5) 

G.G., See Lapshin, P.S., 

4:21342 


Goroshko, E.Kh., See Il'inskii, Yu.A., 
4:21562 

Goto, M., Control system for hydroelectric 
power station system, 4:21944 

Goto, Y., See Koike, S., 4:23811 

Gottschalk, M.R., See Shure, D.J., 4:24502 

Goudriaan, F., Process for the conversion 
of hydrocarbons, 4:21433 

Gough, I.K., Burn it in the engine not the 
exhaust, 4:23801 

Gough. R.A., See Elo, D., 4:24364 

Gould, J.R., Analytical chemistry of 
petroleum hydrocarbons in the 
marine/aquatic environment. Octane 
in the 1980’s., 4:21327 

Gould, R.W., See Healey, J.T., 4:23869 

Goulding, C.A., See Goodman, C.D., 
4:24390 

Goulding, F.S., Some electronic aspects of 
energy measurements with solid-state 
detectors, 4:24378 (LBL—7281) 

Goupillaud, P.L., Signal design in the 
Vibroseis technique, 4:24727 

Gourash, F., See Soltis, R.F., 4:23789 

Gowing, R.N., Instrumentation and 
evaluation of a solar water heating 
system. Progress report: introduction 
to low cost monitoring system, 
— (EPRI-ER—515-SR, pp 9.1- 

2 


Goyal, D.K., See Jayakumar, R., 4:23553 
Grabke, H.J., See Schnaas, A., 4:23940 
Graboske, H.C., See Trainor, R.J., 4:24954 
Grad, H., Survey of 1 1/2D transport 
codes, 4:24941 (COO—3077-154) 
Graff, R.A., Improved techniques for 
asifying coal. Sixth quarterly report, 
tober 1—December 31, 1977, 
4:21182 (FE—2340-6) 

Graffeo, A.P., See Warner, J.S., 4:21339 

Gragg, F.M., See Mahajan, V.V., 4:21622 

Graham, B.W.L., See Palmer, E.R., 
4:21593, 4:23519 

Graham, J.W., See Watkins, L.A., 4:21392 

Graham, R.A., Selected papers on 
piezoelectricity and impulsive 

ressure”’ measurements, 4:24404 
(SAND—78-1911) 

Graham, W.G., Cryopump measurements 
relating to safety, pumping speed, and 
radiation outgassing, 4:25083 (LBL— 
8160) 

Radiation-induced degassing of 
cryopumps, 4:25095 

Gralnick, S.L., See Tenney, F.H., 4:24989 

Grandjean, P., F/sub N/ method in 
neutron-transport theory. Part II: 





MAY 15, 1979 


applications and numerical results, 
322959 


See Nielsen, T., 4:24715 

Grant, J.W., Aerodynamic design 
considerations for ceramic axial 
turbines, 4:23743 

Grant, L.D., See Kimmel, C.A., 4:24696 

Grant, P., See Woodruff, G.L., 4:24381 

Grathwohl, G., Creep of reaction bonded 
silicon nitride, 4:23766 

Grau, C.R., See Engel, S.E., 4:24689 

Gravely, B.T., Solar energy collector, 
4:22411 

Graves, H.B., Responses of domestic 
chicks to 60-Hz electrostatic fields, 
4:24617 (CONF-771017—, pp 317- 

29) 

Gray, G.W., Phase sensitive short circuit 
protection, 4:21285 

Gray, J.H., See Hofstetter, K.J., 4:21720 

Gray, L.J., See Ward, R.C., 4:25143 

Gray, R.E., Study and analysis of surface 
subsidence over the mined Pittsburgh 
coalbed. Open file report, 4:21278 
(PB—281511) 

Gray, R.H., Biological limiting factors in 
Ocean Thermal Energy Conversion, 
4:22162 (BNWL-SA—6333) 

Gray, R.J., See Berggren, R.G., 4:23929 

See Edmonds, D.P., 4:23880 

Gray, W.H., Bending free toroidal shells 
for tokamak fusion reactors with 
nonideal magnetic field distributions, 
4:25080 (CONF-781202—36) 

Gray, W.J., Potential for graphite use 
adjacent to the plasma in nuclear 
fusion reactors, 4:25078 (BNWL— 
2078) 

Green, W.J., Study of the sensitivity of 
LOCA heat transfer analysis for a 
water-cooled reactor system, 4:23200 

Green, W.K., See Niessel, J.P., 4:22989 

See Pao, C.T., 4:24369 

Greenbaum, E., Molecular mechanisms of 
photosynthetic hydrogen and oxygen 
production, 4:22076 

Turnover time of photosynthetic 
hydrogen production, 4:22069 

Greenberg, B., The effects of high voltage 
transmission lines on honey bees. 
Interim report, 4:24716 (EPRI-EA— 
841) 

Greene, B., See Benenson, P., 4:23446 

Greene, C. Ww. , See Shaffer, J. H., 4:21694, 
4:21704 

Greene, G.A., Transient fuel solidification 
and relocation from core during 
transition-phase conditions, 4:23277 

Greene, M., See Senum, G.I., 4:24443 

Greene, N.M., SACRD: a data base for fast 
reactor safety computer codes, 
general description, 4:23157 
(ORNL—5477/V1) 

SACRD: a data base for fast reactor 
safety computer codes, contents and 
glossary of Version 1 of the system, 
4:23158 (ORNL—5477/V2) 

Greenfield, M.B., See Goodman, C.D., 
4:24390 


Greenspan, E., Constant-power hybrid 
reactor blankets and lithium control, 
4:25043 

Spectral fine-structure effects on 
material and Doppler reactivity 
worths, 4:22960 

See Goldstein, M., 4:22972 

Greenstadt, F.W. , See Scarf, F.L., 4:24748 

Greenwald, M., Temperature 
measurements in the TORMAC IV-c 
plasma, 4:24926 (LBL—8166) 

Triple grating polychromator for 

homson scattering, 4:24417 

Greenwood, L.R., Development and testing 
of neutron dosimetry techniques for 
accelerator-based irradiation facilities, 
4:24163 


55A 


Extrapolated neutron activation cross 
sections for dosimetry to 44 MeV, 
4:25077 (ANL/FPP/TM—115) 

Greer, J.B., See Hanson, H.R. Baugh, 
H.A., 4:21558 

Greer, R.T., See Wheelock, T.D., 4:21157 

Gregoire, K.E.,. BEHAVE-SST 
interpretation of TREAT experiments 
HUT 5-5A and HUT 5-5B, 4:23259 

Gregory, K., Material property 
computation for processing of solar 
energy system performance data, 
4:22292 

Greminger, D., See King, C.J., 4:21249 

Grennfelt, P., Estimation of the 
atmospheric input of acidifying 
substances to a forest ecosystem, 
4:24479 (IVL-B—438) 

Grens, E.A., Coal liquefaction by catalytic 
hydrogenation i in organic—inorganic 
liquid mixtures, 4:21220 (LBL—6877, 
pp 93-94) 

See Bell, A.T., 4:21164 

Gresch, H., See Hoelter, H., 4:23812 

Grether, D., Measurement of circumsolar 
radiation, 4:21968 (LBL—6877, pp 26- 
28) 

See Berdahl, P., 4:21967, 4:21969 

See Hunt, A., 4:22139 

Grether, D.F., Measurement of circumsolar 
radiation. Status report, 4:21970 
(LBL—8391) 

See Davidson, M., 4:21990 

Greyerbiehl, J.M., Solar energy 
applications in agriculture and 
industry overview of the federal 
program achievements, 4:22304 

Grier, R.S., See Hogle, G.O., 4:24669 

Griesmeyer, J.M., Effect of point defects 
on nonequilibrium bubble behavior in 
UOs, 4:23042 

Griest, W.H., Characterization of 
multialkylated polycyclic aromatic 
hydrocarbons in energy-related 
materials, 4:21322 (CONF-781039—9) 

Griffis, C.L., See Rokeby, T.R.C., 4:22265 

Griffith, C.M., See Singleton, M.F., 
4:25086 

Griffith, R.V., See Hankins, D.E., 4:22800 

Grigsby, C.O., See Murphy, H.D., 4:22557 

Grimes, S.M., See Haight, R.C., 4:25099 

Grimmer, D.P., Comparison of compound 
parabolic and simple parabolic 
concentrating solar collectors, 4:22443 

Grimson, J., See Lindberg, J.F., 4:24200 

Grimsrud, D., See Condon, P., 4:23585 

Grindley, W.C., See Harvey, E.C., 4:23507 

Groer, P.G., See Keefe, D, 4:24499 

Grolmes, M.A., See Ishii, M., 4:23182 

Gronaman, A.F., Radiation for pollution 
control, 4:24124 (INIS-mf—4220) 

Groneman, A.F., Radiation inactivation of 
animal viruses in culture fluid and 
sewage; a case study, 4:24640 (INIS- 
mf—4220, pp 27-34) 

Grosberg, A.J., Analysis of a hypothetical 
LMFBR accident using the codes 
FUTURE and FRUMP, 4:23261 

Grose, L.T., Late quaternary tectonic 
controls of occurrence of geothermal 
systems in Gerlach—Hualapai Flat 
area, northwestern Nevada, 4:22499 

Gross, G., See Bachschmid, R., 4:23717 

Grossi, B.J., See Kiang, R.L., 4:23127 

Grosskreutz, J.C., Open cycle gas turbine 
solar electric system: detailed design 
and fabrication of a 1 MWt bench 
model receiver, 4:22138 (EPRI-ER— 
515-SR, pp 14.1-14.32) 

Grossman, M., See Lam, C., 4:24750 

Groth, H., State of the art of solar 
technology, 4:22114 (AED-Conf—78- 
155-046) 

Grott, F.S., Energy conservation kit for 
household furnaces, 4:23635 

Grotta, H.M., See Berry, D.A., 4:21216 


GYLES 


Grubb, D.P., Dissipative trapped electron 
instability in the linear multi-mirror 
device, 4:24967 

Gruen, D.M., A thermodynamic analysis of 
HYCOS, a hydrogen conversion and 
storage system, 4:21908 

Status report on the HYCSOS chemical 
heat pump and energy conversion 
system, 4:23329 (CONF-781142—7) 

See Mendelsohn, M.H., 4:23928 

Grund, J.E., High speed trigger system for 
total deposited energy measurement in 
a liquid argon calorimeter, 4:24387 
(SLAC-PUB—2216) 

Grush, W.H., Prediction of LOFT core 
fluid conditions during blowdown and 
refill, 4:23094 

See Lin, J.C., 4:23122 

Gu, H., Analysis of porous electrodes with 
sparingly soluble reactants. V. Single 
pore studies: Ag/AgCl system, 
4:23398 

Gudzenko, L.I., Analysis of possibility of 
vacuum ultraviolet radiation 
amplification in a helium plasma, 
4:24250 (IAE—2912) 

Guenther, R.J., See Ades, M., 4:22890 

Gugel, E., Post hot pressing of reaction 
bonded silicon nitride, 4:23763 

Guild, D.H., See Brown, J.E., 4:22160 

Guild, R.D., Reliability, reliability with 
repair, and availability of four 
identical element multiplex systems, 
4:23190 

Guild, W.R., See Porter, R.D., 4:24637 

Guillaume, M., Report of ... laboratory 
tests of equipment, 4:23654 (UCRL- 
Trans— 1562) 

Guillet, R., See Levy, C., 4:23620 

See Michaelson, S.M., 4:24616 

Guinn, G.R., Solar production of industrial 
process hot water using shallow solar 
ponds, 4:22309 

Guinn, S.J., Operators and systems 
programmers are people, too, 4:25119 
(CONF-7810122—1) 

Gulliford, J.B., Incorporating orphaned 
mine spoil reclamation into the mining 
plan, 4:21259 (IS-ICP—66) 

Gundermann, H.P., Future availability of 
natural gas in the Federal Republic, 
4:21573 

Gunderson, D.O., International safe 
for fast critical facilities, 4:21854 
(SAND—78-0168) 

Guppy, J.G., Confirmatory simulation of 
safety and operational transients in 
LMFBR systems, 4:23110 (BNL- 
NUREG—24988) 

Gupta, M.C., See Venkatesh, A., 4:22348 

Gureev, K.G., See Artyukhov, I.V., 4:24943 

Gurevich, G.R., Influence of error in 
determining the compressibility factor 
on the evaluation of gas reserves, 
4:21536 

Gurland, J., See Exner, E.L., 4:23998 

Gurley, L.R., Heterochromatin and histone 
phosphorylation, 4:24614 

Histone phosphorylation and chromatin 
structure during mitosis in Chinese 
hamster cells, 4:24609 

Gurol, H., Transport theory formulation of 
the rate equations, 4:23976 

Gurtler, R.W., See Baghdadi, A., 4:22005 

Gurule, M., See Murray, H.M., 4:24701 

Gusev, M.V., Petroleum-oxidizing 
microflora of the Arctic Seas of the 
USSR, 4:24622 

Gustafsson, A., Low temperature systems 
in buildings, 4:23595 (SIB-R—29- 
1978 

Gyftopoulos, E.P., See Papazoglou, I.A., 
4:22858 

Gyles, B., See Rost, E., 4:24822 





H 


Haaf, G., Where the Earth erupts steam, 
4:22489 
Haard, E., See Lindskog, A., 4:21817 
Haas, G.M., See Weinstein, D.H., 4:22104 
Haas, W.J. Jr., See D’Silva, A.P., 4:21662 
Haas, W.R., See Jaeger, F.A., 4:23341 
Haber, I., See Laslett, L.J., 4:24357 
Haberski, R.J., Conceptual design and cost 
evaluation of a high performance dry 
cooling system, 4:22595 (COO—4218- 
1) 


Hackett, P.L., Lead distribution and 
effects during development in the rat, 
4:24675 (CONF-771017—, pp 505- 
519) 

See Mahlum, D.D. Sikov, M.R., 4:24688 

Hackworth, D.T., See Domeisen, F.N., 
4:25013 

Hadeishi, T., Extension of the Zeeman 
atomic absorption technique to fifteen 
elements, 4:24071 (LBL—6877, pp 
162-163) 

Hadenfeldt, A., Heat recovery in 
supermarkets, 4:23651 

Hafer, J.F., See Bohachevsky, I.0., 
4:25064 

Haga, T., Critical experiments on light 
water lattices of UO2 and Gd2Os rods, 
4:22729 

Hagan, W.K., See Verbinski, V.V., 4:24889 

Hagel, D., See Rice, M.S., 4:22172, 4:22173 

Hagelstein, P.L., Periodic pulse solutions 
and stability in the fast absorber 
model, 4:24271 

Hagerup, J.E., See Bartley, H.J., 4:23502 

Hagiwara, K., See Higashi, K., 4:24570 

Haglund, R.C., See Yaggee, F.L., 4:23961, 
4:24193 

Hagrman, D., See Oehlberg, R.N., 4:23236 

Hagrman, D.L., See Cook, T.F., 4:23244 

See Falotico, R.N., 4:23237 

Hahn, G.T., Critical experiments, 
measurements, and analyses to 
establish a crack arrest methodology 
for nuclear pressure vessel steels. 
Quarterly progress report, January— 
March 1978, 4:23155 (NUREG/CR— 
0583) 

Hahn, W.F., See Mighdoll, P., 4:23788 

Haight, R.C., Production of hydrogen, 
deuterium, and helium by 15-MeV 
neutrons, 4:25099 

Haimson, B., See Hanson, M.E., 4:21557 

Haines, J.S., See Pierro, L.J., 4:24707 

Haines,B., Patterns of potassium, 
magnesium, and calcium uptake 
during southeastern old-field 
succession, 4:24517 (CONF-760429—, 
pp 605-621) 

Hakim, S.J., Mechanical failure of 
subassembly ducts and its effects on 
transition-phase analysis, 4:23266 

Hakkila, E.A., Nuclear safeguards analysis: 
nondestructive and analytical 
chemical techniques, 4:21864 

Preliminary concepts: coordinated 
safeguards for materials management 
in a thorium—uranium fuel 
reprocessing plant, 4:21845 (LA— 
7411-MS) 

Halbleib, J.A., See Burns, E.J.T., 4:25058 

Hale, G.J., Deposition of aluminum- 
copper alloy on laminated polyimide 
substrates from an RF induction 
source, 4:23820 (BDX—613- 
1993(Rev.)) 

Hale, H.J., Solar energy system 
performance results from the National 
Solar Data Program, 4:22279 

Halen, S.A., See Becher, P.F., 4:23779 

Hall, B.R., See Guinn, G.R., 4:22309 


Hall, D., Properties of cadmium stannate 
thin film electrodes and their use in 
photogalvanic cells, 4:22110 

Hall, D.B., See Shackleford, W.L., 4:24254 

Hall, F.F., Free-wheeling hydraulic power 
mills, 4:22582 (SLAC-PUB—2204) 

Hall, J.L., Operation and emission of a 
stoker-fired boiler while burning 
refuse derived fuel and coal mixtures, 
4:21313 (IS-M—175) 

Hall, R.C., Path enumeration program 
(ENUMPTH) for physical protection 
effectiveness evaluation, 4:21857 
(SAND—78-1349) 

Hall, R.E., See Buslik, A.J., 4:23111 

Hall, W.G., See Fox, J.P., 4:21638 

Hallam, J.S., Description of the explosives 
processing equipment operated by the 
Chemistry and Materials Science 
Department at Site 300, 4:24451 
(UCID— 18022) 

Haller, E.E., See Hubbard, G.S., 4:24379 

Halligan, J.E., See Huffman, W.J., 4:22049 

Halpern, Y.S., See Samuni, A., 4:24631 

Hamanaka, J., Analysis and design of 
structures and machinery employed at 
high temperature. I. Some problems 
relating to creep design, 4:22992 

» N., See Frederick, J. R., 4:22985 

Hamberg, RM., See Samuelsen, G. S., 
4:24472 

Hamby, D.C., Concentration changes in 
porous Zn electrodes os cycling, 
4:23369 (RLO—2434-2 

Hamel, W.R., See McDuffee, W.T., 

4:21848 

Hamilton, N.E., See Liang, C.C., 4:23347 

Hamilton, N.I., Packed beds for ‘thermal 
energy storage in an underground 
compressed air energy storage system, 
4:23318 

Hamilton, N.L., Numerical simulation of 
reversible heat transfer in packed 
beds, 4:23337 

Hamlin, M.K., Environmental baseline 
study for an Atmospheric Fluidized- 
Bed Combustion/Component Test 
and Integration Unit (AFBC/CTIU), 
4:21262 (METC/CR—78/15) 

Hamm, R.W., Compact 250-kV injector 
system for PIGMI, 4:24347 (LA- 
UR—78-2871) 

, R.F., See Throop, W.H., 4:24430 

Hammerling, F.D., See Brooks, A.A., 
4:25127 

Hammitt, A.P., Hot cell facility and 
equipment for tests of the Hanford 
radionuclide removal process, 4:24236 

Hammond, G., Safeguards needs in the 
measurement area: the realm of 
measurements, 4:21865 

Hammond, J.P., Ductility minimum and its 
reversal with aging in cobalt-base 
superalloys, 4:23889 (ORNL/TM— 
6624) 

Hammond, P.E., See Schuster, J.E., 
4:22516 

Hammond, P.R., I. Measurement of 
fluorescence decay times of laser 
dyes. II. Behavior of rigid and mobile 
media with respect to signal 
extraction and signal propagation, 
4:24259 (UCRL—81568) 

Transmission spectrum of lithium 
tantalate, 4:24008 (UCID—18036) 

Hammou, A., See Duclot, M., 4:24009 

Hampton, H.L., Specularity measurements 
by Fourier transform examination, 
4:22355 (PNL-SA—6831) 

See Lind, M.A., 4:22356 

Hamstad, M.A., Deformation and failure 
information from composite materials 
via acoustic emission, 4:24299 
(UCRL—81272) 

Han, J.T., See Hanus, N., 4:23256 

See Machbitz, M., 4:23255 


ERA Vol. 4, No. 9 


Han, K.S., Application of a nonredundant 
pinhole array to a test fuel element at 
TREAT, 4:23286 

Han, S.M., Experimental and numerical 
study of liquid thermal storage tank 
models, 4:22481 

Hanan, J.J., See Farrer, R.G., 4:22291 

Hanazawa, S., See Haga, T., 4:22729 

O.G. Jr., See Gleman, S.M., 
4:22325 

Hand, R.L., See Wade, M.A., 4:21871 

Handa, K., See Abel, E., 4:23596 

Handler, E., See Bywaters, R.P., 4:23629 

Hankins, D.E., Survey of neutrons inside 
the containment of a pressurized 
water reactor, 4:22800 

Hankins, J.D., Optimal module sizing for 
solar central receiver thermal electric 
power plants, 4:22149 

R.P. Jr., Solar for EASCO 
Photo, 4:22312 
R.W., See Smoot, L.D., 4:21190 

Hann, C.R., Test design, 
precharacterization, and fuel assembly 
fabrication for instrumented fuel 
assemblies IFA-431 and IFA-432, 
4:22721 (NUREG/CR—0332) 

See Bradley, E.R., 4:23036 
See Cunningham, M.E., 4:23037 
See Lanning, D.D., 4:23035 

Hanna, S.R., See Taylor, F.G., 4:24533, 
4:24534 

Hanny, J.A., See Schultz, R.J., 4:22560 

R., See Simons, DS., 4:24068 

Hansen, C.J., See Roughton, N.A., 4:24838 

Hansen, K.C., See Fang, C.S., 4:22010 

Hansen, K.F., Reactor kinetics methods 
development. Final report, 4:22955 
(COO—2262-14) 

Hansen, W.L., See Hubbard, G.S., 4:24379 

Hanson, A.J., Torsion and quantum 
gravity, 4:24905 (LBL—8240) 

Hanson, D.N., See King, C.J., 4:21249 

See Steininger, R.J. II, 4:21160 

Hanson, G.H., Reactor vessel design-basis- 
accident pressure-pulse prediction 
using SPIRT code, 4:23300 

Hanson, H.R. Baugh, H.A., Well packers 
using metal to metal seals, 4:21558 

Hanson, J.D., See Devoto, R.S., 4:24953 

Hanson, M.E., LLL Gas Stimulation 
Program. Quarterly progress report, 
July—September 1978, 4:21557 
(UCRL—50036-78-3) 

Update on the LLL gas stimulation 
program, 4:21582 (MERC/SP—77/5, 
pp 80-110 

Hansson, T., See Abel, E., 4:23596 

Hanus, N., Maxiumum sodium temperature 
correlation for six-channel FBR 
subassembly blockages, 4:23256 

Steady-state sodium tests in a 19-pin 
internally guard-heated simulated 
LMFBR fuel assembly with a six- 
channel internal blockage: record of 
experimental data for THORS bundle 
3C, 4:22861 (ORNL/TM—6498) 

Hanway, J.E. Jr., Process for the removal 
of sulfur dioxide from exhaust flue 
gases, 4:23694 

Hara, S., Method of treating sewage 
cece. 4:24313 

«, See Nonoyama, T., 4:23808 

Harak, A.E., See Dockter, L., 4:21618 

Harari, H., Summary talk, 4:24809 
(SLAC-PUB—2221(ADD)) 

Hardee, H.C., Thermal hazard from LNG 
fireballs, 4:21565 

Harden, C.T., Steam generator polar crane 
maintenance and inspection system, 
4:22786 

Hardesty, D.R., Combustion of pulverized 
coals: an assessment of research needs. 
I. Background, justification, and 
mineral matter, 4:21317 (SAND—78- 
8804) 





MAY 15, 1979 


Hardy, D.M., Wind resource analysis. 
Annual report, 4:22572 (SERI/TR— 
36-088) 

Hariharan, A.V., See Franzen, H.F., 
4:24096 

Harju, R., See Eriksson, S.O., 4:23163 

Harlow, D.G., Chain-of-bundles probability 
model for the strength of fibrous 
materials. II. A numerical study of 
convergence, 4:24023 

Harman, W.L., See Totten, G.F., 4:23815 

Harnsberger, B.G., See Allen, J.C., 4:21615 

Harper, C., Coal gasification valves: Phase 
II. Quarterly technical progress 
report, March 1978—May 1978, 
4:21183 (FE—2355-2(Rev.G)) 

Harper, C.T., Geology of the Cluff Lake 
uranium deposits, 4:21646 

Harrah, L.A., See Engler, B.P., 4:24112 

Harrang, J., See Turner, L.R., 4:23571 

See Wang, S.T., 4:24897 

Harrar, J.E., Preliminary results of tests of 
proprietary chemical additives, 
seeding, and other approaches for the 
reduction of scale in hypersaline 
geothermal systems, 4:22551 (UCID— 
18051) 

Harrer, A., Emission of fission products by 
a fuel rod having a high-conductance 
leak in the top part and subjected to 
power cycling: CYFON 2 experiment, 
4:23191 (BNWL-tr—348) 

Harris, A.G., Conodont color alteration, an 
organo-mineral metamorphic index, 
and its application to Appalachian 
basin geology, 4:21335 (MERC/SP— 
77/5, pp 620-633) 

Harris, G.B., See Whyte, R.M., 4:23695 

Harris, G.C. Jr., See Rokeby, T.R.C., 
4:22265 

Harris, L.A., Corrosion suppression on 
rutile anodes by high-energy redox 
reactions, 4:22112 

Harris, P.A., Analysis of secondary 
coolant system influence on a LOCE, 
4:23232 

Harris, S.D., See Pepper, D.W., 4:24770 

Harris, W., See Petty, G., 4:21851 

Harrison, B., Catalyst for the purification 
of an exhaust gas, 4:23807 

Harrison, F.L., Chemical effluents in 
surface waters from nuclear power 
plants. Quarterly progress report, 
4:23070 (UCID—17744-78-4) 

See Lake, S., 4:24685 

Harrison, G.W., Compartmental lumping 
in nutrient cycling models, 4:24467 
(CONF-760429—, pp 121-137) 

Harrison, H., See Lyon, F.A., 4:22477 

Harrison, M.A., Applied plasma physics, 
4:24952 (UCRL—S50051-78-3, pp 31- 
40) 

Development and technology, 4:24995 
(UCRL—50051-78-3, pp 22-30) 

Magnetic fusion energy quarterly report, 
July—September 1978, 4:24994 
(UCRL—S50051-78-3) 

Open confinement systems, 4:24929 
(UCRL—S50051-78-3, pp 1-21) 

Harrison, O.J., Position descriptions for 
inspection and enforcement personnel. 
Final report, 4:25107 (NUREG/CR— 
0535) 

See Bartley, H.J., 4:23502, 4:25105, 
4:25106 

Harrison, W., District heating and cooling 
utilizing temperature differences of 
local waters, 4:22646 

See Allender, J.H., 4:24552 

Harriss, J.E., See Thomas, E.W., 4:24752 

Hart, C.M., See Engi, D., 4:21858 

Hart, F.C., Impact of RCRA (PL 94-580) 
on utility solid wastes. Final report, 
4:21324 (EPRI-FP—878) 

Hart, P.E., See Hann, C.R., 4:22721 


57A 


Hart, W.B., Devices and methods for 
converting heat energy to mechanical 
energy, 4:22345 

Harte, J., Microcosms as a tool for aquatic 
ecosystems environmental impact 
assessment, 4:24565 (LBL—6877, pp 
104-108) 

Hartill, R., Electrical evolution: its 
application to mining, 4:21286 

Hartley, J., Engine design series: fuel 
systems, petrol, 4:23800 

Hartman, H.F., Low Btu coal gasification 
processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/ 
TM—13/V2) 

Hartman, J.S., See Hampton, H.L., 4:22355 

See Lind, M.A., 4:22356 

Hartman, S.J., See Jolley, R.L., 4:24122 

Hartmann, D., See Behret, H., 4:23351 

Hartmann, K., Layout and application of 
compact refrigerator aggregates with 
piston compressors and their use in 
heat pump systems. I, 4:23618 

Layout and application of compact 
refrigerator aggregates with piston 
compressors and their use in heat 
pump systems. II, 4:23619 

Hartmann, P., Results of air-exchange-rate 
measurements in Swiss residential 
buildings, 4:23636 

Hartsock, D.L., Test and development of 
ceramic combustors, stators, nose 
cones, and rotor tip shrouds, 4:23754 

See Baker, R.R., 4:23749 

Harvey, E.C., Analysis of annual assistance 
to communities at atomic energy 
facilities, 4:23507 (TID—29334) 

Harvey, H.W., Remote operation and 
maintenance demonstration facility at 
ORNL, 4:24311 

Harvey, J.A., See de Musgrove, A.R. L., 
4:24859 

Harvey, R.D., Petrology of New Albany 
Shale Group (Upper Devonian and 
Kinderhookian) in the Illinois Basin, a 
preliminary report, 4:21522 (MERC/ 
SP—77/5, pp 328-354) 

Harvey, T.W., See Conner, J.G., 4:22351 

Haselman, L.C., See Hogan, W.J., 4:21578 

Hasenmuller, N.R., See Bassett, J.L., 
4:21517 

Hashem, J., Future relationship between 
energy demand, OPEC, and the value 
of the dollar, 4:23429 

Hashimoto, A.G., See Chen, Y.R., 4:22050 

Hassam, A.B., Convective cells and 
transport in toroidal plasmas, 4:24947 
(PPPL— 1496) 

Hassenzahl, W.V., See Rogers, J.D., 
4:23310 

Hastings, L., See Cooper, G.P., 4:24708 

Hata, D.C., See Lawrence, L.A., 4:22870 

Hater, G.R., See Miller, M.C., 4:24563 

Hatta, M., See Ball, S.J., 4:23118 

Hattori, A., See Ito, J., 4:22505 

Hattori, T., Overheat preventing system 
for exhaust gas purifier of vehicles, 
4:23805 

Haubenreich, P.N., Role of the large coil 
program in the development of 
superconducting magnets for fusion 
reactors, 4:25012 (CONF-780952—5) 

Haugen, G.R., Laser induced fluorescence 
extension to non-fluorescent materials, 
4:24073 (UCRL—81837) 

Haumann, J.R., See Roche, C.T., 4:24063 

Hausegger, R.W., See Mercer, R.F., 
4:21542 

Hauser, G.M., See Cho, D.H., 4:23291 

Hauser, J., See Chojnacki, Z., 4:24168 

Hauss, B.I., Introduction of the quasi-static 
synthesis method for solution of 
space-time reactor kinetics problems, 
4:22962 

Hauswirth, M., Combustion of natural gas 
in a high-temperature heater for 
indirect process heating, 4:24323 


HEEMSTRA 


Hauth, W.E. III, State-of-the-art: alumina 
ceramics for energy applications, 
4:23982 

Haverdink, W.H., See Amann, C.A., 
4:23798 


Havstad, P.H., Ceramic turbine rotors: 
engine test and development, 4:23753 

Development iteration process, 4:23742 

See Arnon, N., 4:23755 

See Hartsock, D.L., 4:23754 

Hawkins, W.A., See Roberts, W.N.T., 
4:23498 

Hawryluk, R.J., Volt-second consumption 
during the startup phase of a large 
tokamak, 4:24991 (PPPL—1508) 

Haws, L.D., Environmental effects on 
electrostatic sensitivity of energetic 
materials, 4:24447 (MLM—2578(OP)) 

Hay, J.D., Patterns of cesium-137 
distribution across two disparate 
floodplains, 4:24571 (CONF-760429— 
» pp 462-478) 

Hayasaka, H., Non-equilibrium statistical 
thermodynamics of neutron gas in 
reactor, 4:22977 

Hayashi, K., See Imoto, K., 4:23028 

Hayashi, M., Quartz content of geothermal 
well core and pH value of suspension, 
4:22528 (CONF-761253—5) 

Hayashi, Y., See Kameyama, Y., 4:24655 

See Terao, T., 4:23969 

Hayden, J.A., Size fractionation methods: 
measuring plutonium in respirable 
dust, 4:24550 

Hayes, J.C., See Antos, G.J., 4:21438 

Haynes, H.W. Jr., Mass transport 
characteristics of zeolite cracking 
catalysts. Quarterly report, April 1— 
June 30, 1978, 4:21217 (FE—2727-3) 

Haynes, R.J., Illinois lands surface mined 
for coal, 4:21276 (PB—281328) 

Surface Mining Control and 
Reclamation Act of 1977 and potential 
impacts on fish and wildlife, 4:21256 
(CONF-781154—1) 

Hayward, S.B., Low temperature electron 
microscopy and electron diffraction of 
the purple membrane of 
Halobacterium halobium, 4:24635 
(LBL—7487) 

Head, J.L., See Grosberg, A.J., 4:23261 

Headley, T.J., See Johnstone, J.K., 4:21762 

Heagy, R.T., See Russ, J.J., 4:23690 

Healey, J.T., Effect of thermal and 
mechanical pretreatments on the 
Guinier—Preston zone state of a 
commercial grade 7075 aluminum 
alloy, 4:23869 

Heard, H.C., See Hanson, M.E., 4:21582 

Hearst, J.R., See Hanson, M.E., 4:21582 

Heck, J.L., See Suchomel, R.R., 4:23339 

Hecker, S.S., Brittle fracture in iridium, 
4:23861 

Brittle fracture in iridium, 4:23906 

Heckes, A.A., See Hinkebein, T.E., 4:22338 

Heckman, R.A., Decommissioning of 
surface facilities associated with 
repositories for the deep geological 
disposal of high-level nuclear wastes, 
4:21822 (UCRL—81094) 

Waste management technical support 
project: FY 78 end-of-year report, 
4:21738 (NUREG/CR—0538 

Hederman, W.F. Jr., Prospects for the 
commercialization of high-Btu coal 
gasification, 4:21196 (R—2294-DOE) 

Hedgecock, L.R., See Disney, R.K., 
4:22840 

Hedlund, J.D., See Klepper, B., 4:24544 

Hedman, P.O., See Smoot, L.D., 4:21190 

Hedquist, K. A. See Eaton, A.M., 4:23088 

Hedstrom, J.C., See Murray, H. S., 4:22201 

Heemstra, R.J., Critical laboratory and 
field evaluation of selected surface 


prospecting techniques for locating oil 
and natural gas, 4:21332 (BETC/RI— 
78/18) 





Heer, W.F., LMFBR plutonium fuel 
development and fabrication, 4:21689 
(HEDL-SA—1523-FP) 

Heeren, H., Working agent for steam 
turbines or part turbines of 
turbogenerators with greater density 
compared to steam, 4:22621 

Heffelfinger, R.H., Tubular solar collector, 
4:22369 

Hefferman, P.H., See Corwin, R., 4:21377 

Hege, M., See Stark, M., 4:22515 

Heggeness, F.W., See Michaelson, S.M., 
4:24616 

Heginbotham, J.H., Recovering glass from 
urban refuse by froth flotation, 
4:23701 (BM-RI—8327) 

Heiba, E.A.1., See Stournas, S., 4:21398 

Heineke, J.M., Adversary modeling: an 
analysis of criminal activities 
analogous to potential threats to 
nuclear safeguard systems, 4:21861 
(UCRL— 13940) 

Heinemann, K., Solar space conditioning, 
4:22214 (NP—23186, pp 4p, Paper 8) 

Heinemann, P.C., See Nicholson, P.J., 
4:25085 

Heinicke, W., Criticality control by 
gadolinium for U/Pu systems, 4:21717 

Heinrich, R.R., See Greenwood, L.R., 
4:24163 

See Strain, R.V., 4:22827 

Heising, C.D., Analyzing the reprocessing 
decision: plutonium recycle and 
nuclear proliferation. Final report, 
4:23462 (EPRI-NP—931) 

Heiss, W.D., Mathematical model of an 
electric smelting furnace, 4:23679 

Heitz, A., Saving energy in schools, 
4:23644 (LBL—6877, pp 71-73) 

Heldt, L.A., See Pinchback, T.R., 4:23957 

Helland, J.A., See Amols, H.I., 4:24877 

Heller, A., Spectral response and efficiency 
relations in semiconductor liquid 
junction solar cells, 4:22107 

Helm, F., See Pilate, S., 4:22869 

Helton, J.C., See Campbell, J.E., 4:21793 

Hempkins, W.B., Multivariate statistical 
approaches in formation evaluation, 
4:24441 

Henck, J.W., See Murray, F.J., 4:24698 

Henderson, B., See Usher, H., 4:22278 

Henderson, D.B., Effect of deviations from 
the Maxwell distribution on neutron 
production in laser targets, 4:25053 
(LA—7532-MS) 

Hendricks, R.W., ORNL 10-meter small- 
angle x-ray scattering camera, 4:24394 

See Russell, T.P., 4:24392 

Hendrickson, R., See Camp, J.A., 4:23580 

Hendrickson, R.A., See Saleh, M., 4:22750 

Hendrix, H.V., Underground storage, 
4:21507 

Hengstberger, F., See Kok, C.J., 4:21978 

Henkel, H.J., See Frie, W., 4:23724 

Henkin, B.M., Magnesium ion effects on 
chloroplast Photosystem II 
fluorescence and photochemistry, 

4600 


4:2 

Henline, P.A., Data archiver for a 
thermonuclear research experiment, 
4:24924 (GA-A—15181) 

Hennen, R.E., See Dougherty, T.J., 
4:23348 

Henninger, R.J., See Macdonald, J.L., 
4:24892 


Henriksen, G.L., See Catherino, H., 
4:23344 


See Kodali, S., 4:23353 

Henriksen, K., Sky background 
measurements on the wavelength 
region from 4800 A to 5800 A at the 
latitude of the polar cleft, 4:24744 
(N—78-23670) 

Henriksson, S., Investigation into the 
suitability of titanium as a corrosion 
resistant canister for nuclear waste, 
4:21831 (ORNL-tr—4648) 


Henry, A.F., See Hansen, K.F., 4:22955 

Henry, J.D. Jr., Anti-solvent induced 
agglomeration of mineral matter in 
coal derived liquids. Final report, 
4:21154 (EPRI-AF—955) 

Charge characteristics of particles in 
coal derived liquids: measurement and 
origin, 4:21237 

Henry, R.E., See Spencer, B.W., 4:23272, 
4:23273, 4:23274 

Henry, R.J.W., See Bhadra, K., 4:24763 

Henry, R.N., See Olson, N.C., 4:21842 

Henry, T.P., Boiling glow regimes for 
carbide fuel and steel, 4:23278 

Hensler, R.L., Activation of concretes for 
fusion applications, 4:24896 

Hensley, D.C., Event Handler: a fast 
programmable, CAMAC-coupled 
data acquisition interface, 4:22954 
(CONF-781033—19) 

Henson, L.J., See Barrier, J.W., 4:21250 

Herbert, K., Disposal of acid gas from 
amine treating units, 4:21548 (CONF- 
7703114—, pp F.1-F.18) 

Herbstman, S., See Suggitt, R.M., 4:21430 

Herczfeld, P.R., See Orbach, A., 4:22273 

Heredy, L.A., See Skowronski, R.P., 
4:21218 

Hering, S., Energy saving in a office 
building air-conditioned by heat 
pump, 4:23643 

Herman, R.G., See Klier, K., 4:21934 

Herman, W., See Bruno, R, 4:22282 

Hermann, E.R., See Uy, J.C., 4:23776 

Hermelee, A., See Beller, M., 4:23488 

Herrmann, J.P., Nitrogen dioxide 
absorption in evaporating and 
condensing water droplets, 4:24489 
(ORO—5592-1) 

Herrmannsfeldt, W.B., Charge separating 
spectrometer for annular ion beams, 
4:25059 (SLAC-PUB—2201) 

Multi-ampere heavy ion injector for 
linear induction accelerators using 
periodic electrostatic focusing, 
4:24359 (SLAC-PUB—2196) 

Herrnhut, H., See Suess, A., 4:24645 

Herschman, H.R., See Pruss, R.M., 4:24605 

Hershikowitz, F., See Grens, E.A., 4:21220 

Hershman, M.J., Environmental planning 
for offshore oil and gas. Volume V: 
Regional status reports. Part 5: 
Alaska, Washington, and Oregon. 
Final technical report, 4:21378 (PB— 
281450) 

Hersloff, L.W., Uptake of three isotopes of 
plutonium from soil by sweet corn 
grown in a growth chamber, 4:24541 
(CONF-760429—, pp 622-627) 

Hertogen, J., See Gijbels, R.H., 4:24055 

Herzberg, C.T., Pyroxene geothermometry 
and geobarometry: experimental and 
thermodynamic evaluation of some 
subsolidus phase relations involving 
pyroxenes in the system CaO— 
MgO—AI,03;—SiOn», 4:22566 

Herzenberg, C.L., Process stream 
compositional analysis in advanced 
coal utilization plants using neutron- 
induced gamma spectrometry, 4:21226 
(CONF-780656—5) 

Use of small accelerators in coal analysis 
and coal slurry flow measurements, 
4:21227 (CONF-781113—33) 

Hess, J.O., See Hackett, P.L., 4:24675 

See Sikov, M.R., 4:24665 

Hess, R.E., See Landstrom, D.K., 4:22427 

Hess, S., See Craig, H.L. Jr., 4:22171 

Hesse, K.K., Engineering report on drilling 
in the Red River Valley of North 
Dakota and Minnesota, 4:21659 
(GJBX—130(78)) 

Hessert, J.E., See Threlkeld, C.B., 4:21404 

Heus, R.J., See Davis, R.E., 4:24085 

Heyen, W.L., Solar energy absorbing body 
and collector, 4:22385 


ERA Vol. 4, No. 9 


Heyer, F.H.K., See Bartley, H.J., 4:23502, 
4:25106 


Heyman, L., See Piotrowski, R.G., 4:21515 

Heyman, M., Insulation insomnia: a cure, 
4:23484 

Hiatt, R.E., See Judzis, A. Jr., 4:21633 

Hickman, J.W., See Asselin, S.V., 4:23212 

Hickman, R.G., See Barmore, W.L., 
4:23891 

Hicks, B.B., Prediction of local effects of 
proposed cooling ponds, 4:22594 
(CONF-781213—5) 

Hicks, D.J., See Hicks, J.B. Jr., 4:23727 

Hicks, H.R., Utility language for the 
NMFECC, 4:25115 (CONF-781053— 


4) 

Hicks, J.B. Jr., Precombustion ionization 
device, 4:23727 

Hicks, R.E., Energy distribution and 
storage effects on controllability of 
the boiler-turbine process, 4:22645 

Hieftje, G.M., See Haugen, G.R., 4:24073 

Hielscher, U., See Alker, K., 4:23845 

Higashi, K., Discrimination of spilled oils 
by high speed gel permeation 
chromatography with ultraviolet 
spectrometric detector, 4:24570 

Higuchi, M., See Murozono, M., 4:22038 

Hilal, M.A., See Wang, S.T., 4:24897 

Hildebrand, R.T., Coal deposits of 
California. A selected annotated 
bibliography, 4:21270 

Hildebrandt, A.F., See Dasgupta, S., 
4:22455 

Hilderbrand, C.E., See Enger, M.D., 
4:24683 

Hill, D.J., See Meyer, C.E., 4:23059 

Hill, E.F., Development of the glycolic— 
citric acids (GCA) process for 
decontamination of LMFBR 
components, 4:22876 

Hill, E.R., See Corley, J.P., 4:24647 

Hill, J.E., See Mangum, B.W., 4:23592 

Hill, J.R.M., See Earnest, H.W., 4:21637 

Hill, R.D., Acid mine drainage and 
subsidence: effects of increased coal 
utilization. Final report, 4:21263 
(PB—281092) 

Hill, R.W., Hoe Creek No. 3 pre 
operational report, 4:21200 (UCID— 
18013) 

LLL underground coal gasification 
project: 1978 status, 4:21209 

Training simulator for a fossil power 
plant, 4:22592 

Hill, T.S., See Gleman, S.M., 4:22325 

Hill, W.B., Computer control at Thunder 
Bay Generating Station, 4:22636 

Hillenbrand, L.J., See Berry, D.A., 4:21216 

See Schwerzel, R.E., 4:22478 

Hillig, W.B., Tailoring of Si/SiC 
composites for turbine applications, 
4:23774 

Hillstrom, W.W., Impact thresholds for the 
initiation of metal sparking. Final 
report, 4:23922 (AD-A—054738) 

Hilton, J., Wireline evaluation of the 
Devonian shale: a progress report, 
4:21513 (MERC/SP—77/5, pp 68-79) 

Himes, D.A., Thermal conductivity model 
for (Th,U)O2 to melting, 4:23033 

Himmelstein, P., Carbidic nuclear fuel 
particles and method for their 
fabrication, 4:23044 

Hindmarsh, A.C., User interface standard 
for ODE solvers, 4:25142 (UCRL— 
82037) 

Hinds, W., Acoustic and turbulent 
agglomeration of sodium aerosols. 
Final report, October 1, 1975—July 
31, 1978, 4:23124 (COO—2801-9) 

Hini, P., See Frie, W., 4:23724 

Hink, R.C., See Stubican, V.S., 4:23990 

Hinkebein, T.E., Closed-cycle hydride 
engines, 4:22338 (SAND—78-2228) 





MAY 15, 1979 


Interactions of simulated waste 
radionuclides and rocks, 4:21808 
(SAND—78-0929C) 

Hinkley, T., Pathways and mass balance of 
natural cesium compared with some 
related metals in a rock-soil-water 
system, Sierra Nevada, California, 
4:24514 (CONF-760429—, pp 347- 
364) 

Hinnoy, E., Iron radiation in tokamak 
discharges, 4:24940 (CONF-780975— 
1) 


Hinterberger, H., Sawtooth glazing for flat 
solar panels, 4:22426 

Hirakawa, S., Engineering study of 
reservoir rock in geothermal field, 
4:22556 (CONF-761253—10) 

Liquid-vapor two phase flow in 
geothermal wells, 4:22553 (CONF- 
751267—16) 

Hirano, T., Solar battery package, 4:22033 

Hirao, Y., See Elias, R., 4:24529 

Hirose, Y., See Tsukui, K., 4:24197 

Hirsch, J.J., See Buhl, W.F., 4:23587 

Hirshberg, A.S., The diffusion of the use of 
new energy technology as a context 
for an overview of solar energy 
technologies, 4:21959 (N—78-19611) 

Hirshman, J., Feasibility of a district 
cooling system using natural cold 
waters. Final report. Phase II: site- 
specific study and preliminary design 
of a Miami Beach Seawater Cooling 
District. Phase III: preliminary 
assessment of the U.S. fresh water 
resource for the district cooling of 
buildings, 4:23699 (ORO—4875-1) 

Hirshman, S.P., Turbulent destabilization 
and saturation of the universal drift 
mode in a sheared magnetic field, 
4:24965 (ORNL/TM—6620) 

Hirt, C.W., Simplified solution algorithms 
for fluid flow problems, 4:24768 (LA- 
UR—78-2813) 

Hirth, A., Study and construction of an 
organic dye laser with 
quasicontinuous emission, 4:24269 
(UCRL-Trans—11438) 

Hirtz, A., Process and installation for 
recovering energy in an isotope 
separation plant, 4:21684 

Hiskes, J.R., Negative ion formation by 
charge exchange between hydrogen 
and cesium, 4:24766 

Hissong, D.W., See Bloom, S.G., 4:21243 

Hitchcock, B.B., See Martin, P.G., 4:24705 

Hitchcock, J.T., Calculated advanced 
operating mode capabilities in the 
ACPR, 4:23096 

Hites, R.A., Polycyclic aromatic 
hydrocarbons in marine/aquatic 
sediments, 4:21489 

Hitomi, O., See Mori, T., 4:22675 

Hlava, P.F., See Hinkebein, T.E., 4:21808 

See Johnstone, J.K., 4:21762 

Hnyilicza, E., Estimation methodology for 
energy supply from natural resources. 
Final report, 4:21334 (EPRI-EA— 
788) 

Hoagland, R.G., See Hahn, G.T., 4:23155 

Hoar, R.M., Developmental toxicity 
evaluations: an overview of current 
animal models and methods, 4:24695 
(CONF-771017—, pp 375-383) 

Hobbie, J.E., Effects of oil on a tundra 
pond. Final report, 4:21472 (COO— 
2989-3) 

Hobbs, B.F., See Meier, P.M., 4:23526 

Hobbs, B.S., Aspects of nickel—cadmium 
cells in single cycle applications. I. 
The effects of long term storage, 
4:23358 

Hobbs, C.W., Plant control systems design 
from concept through start-up, 
4:21421 

Hock, R., See Seifferth, L., 4:22760 


59A 


Hockett, J.M., Evaluation of cost 
estimates of physical security systems 
for recycled nuclear fuel. Technical 
report, 4:21852 (PB—281135) 

Hodes, G., See Manassen, J., 4:22102, 
4:22111 

Hodge, J.D., Activation energies in the 
diffusional creep of polycrystalline 
ceramics, 4:24003 

Hodges, C.N., See Peck, J.F., 4:23640 

Hodgson, A.T., See Girvin, D.C., 4:24566 

Hoelter, H., Oxidation of NO/sub x/ and 
reduction of CO in combustion 
engines, preferably to clean the 
exhaust gases in vehicle engines, 
4:23812 

Hoeltgen, K., See Parker, W.B., 4:21576 

Hoenes, G.R., See Watson, E.C., 4:21721 

Hoenig, C.L., See Lee, J.D., 4:25037 

Hoerster, H., See Bruno, R, 4:22282 

See Mahdijuri, F., 4:22361 

Hoff, R.W., Production of einsteinium and 
fermium in nuclear explosions, 
4:24136 (UCRL—81566) 

Hoffman, C.G., See Lundberg, L.B., 
4:23829 

Hoffman, H.W., Low-temperature thermal 
energy storage program annual 
operating plan, 4:23330 (ORNL/ 
TM—6605) 

Hoffman, K.C., Proceedings of the 
workshop on world oil supply- 
demand analysis, 4:21454 (BNL— 
50782) 

See Beller, M., 4:23488 

Hoffman, L., Engineering/economic 
analyses of coal preparation with SO. 
cleanup processes for keeping higher- 
sulfur coals in the energy market. 
Final report, 4:21162 (PB—276769) 

Hoffman, M.A., See Blum, A.S., 4:25035 

Hoffman, N.J., Systems for protective 
lithium falls in commercial laser fusion 
plants, 4:25073 

Hoffman, T.J., Monte Carlo calculations of 
radiation transport in the upper 
atmosphere, 4:24887 

Hoffman, W.A. Jr., Compact, variable 
volume, liquid/liquid extractor, 
4:24081 

Hoffmann, G., See Smith, G.R., 4:24828 

Hofmann, J.R., Implicit compact 
difference method for solving 
linearized fuel sweepout equations, 
4:23296 

Hofmann, P.L., See Conner, J.G., 4:22351 

Hofmann, R., See Wahi, K.K., 4:21825 

Hofstetter, K.J., Application of on-line 
alpha monitors to process streams in a 
nuclear fuel reprocessing plant, 
4:21720 

Hogan, W.J., Liquefied energy fuels spill 
effects program. Quarterly report, 
July—September 1978, 4:21577 
(UCID—17968-78-1) 

Numerical modeling of LNG spill 
phenomena, 4:21578 (UCRL—82031) 

Hogle, G.O., Medical record automation at 
the Los Alamos Scientific Laboratory 
, 4:24669 (LA-UR—78-3041) 

Hohbach, A.C., See Jacobs, R.T., 4:24224 

Hoke, S.H., See Leiberich, A., 4:21370 

Holback, B., See Henriksen, K., 4:24744 

Holcomb, R.S., Heat transfer performance 
of an air-cooled tube in a fluidized-bed 
furnace, 4:24315 (ORNL/HUD/ 
MIUS—49) 

Holcombe, C.E., Gold layers on ceramics, 
4:23844 

Holcombe, C.E. Jr., Sintering of yttria 
binders, 4:23980 

Holder, G.P., See Bonilla, C.F., 4:22841 

Holder, J.D., Oxygen partial pressure: a 
key to alloying and discovery in metal 
oxide—metal eutectic systems, 
4:23986 (CONF-781172—1) 


HONDA 


Holder, N.D., See Carpenter, J.A. Jr., 
4:21850 


Holeman, D., See Glaros, S.S., 4:25061 
Holl, R.J., See Mitchell, R.C., 4:23333 
Holland, L.M., See Anderson, E.C., 


4:24667 

Hollands, K.G.T., Collector and storage 
efficiencies in solar heating systems, 
4:22253 

Dimensional relations for free 
convective heat transfer in flat-plate 
collectors, 4:22422 

Holleck, G.L., Nickel—hydrogen 
secondary battery, 4:23345 

Holleman, D.F., Using radioecological data 
to determine prey selection by the 
Alaska wolf, 4:24583 (CONF- 
760429—, pp 673-681) 

Hollenberg, G.W., See Pitner, A.L., 
4:23060, 4:23080 

Hollowell, C.D., Hospitals program, 
4:23646 (LBL—6877, pp 74-75) 

Impact of reduced infiltration and 
ventilation on indoor air quality in 
residential buildings, 4:23627 (LBL— 
8470) 

Indoor air pollution in residential 
buildings, 4:24480 (LBL—6877, pp 
119-122) 

Instrumentation for air pollution 
monitoring, 4:24498 

Populations at risk to air pollution, 
4:24712 (LBL—6877, pp 114-119) 

Ventilation Program, 4:23586 (LBL— 
6877, pp 65-69) 

See Novakov, T., 4:24481 

Hollstein, T., Characterization of elasto- 
plastic material behavior using the 
concepts of crack opening stretch and 
J integral, 4:23903 

Holman, E.C., Radiological protection 
problems associated with removal of 
biological shields, 4:23305 

Holman, G., See McCauley, E., 4:23170 

Holmberg, J.G., See Bergqvist, B., 4:22218 

Holmes, J.P., Conceptual design of a ’ 
system for detecting national 
diversion of LWR spent fuel, 4: 21855 
(SAND—78-0192) 

Holmes, N.C., See Auerbach, J.M., 4:24255 

Holmstroem, E., 320 MVA generator for 
Ritsem, 4:21945 

Holt, E.C. Jr., See Hoffman, L., 4:21162 

Holt, O.R., True vertical depth, true 
vertical thickness and true 
stratigraphic thickness logs, 4:24437 

Holt, S.S., See Pravdo, S.H., 4:24736 

Holter, G.D., Use of nuclear systematics to 
estimate gamma spectra, 4:23193 

Holton, J.K., Updating solar performance 
criteria and standards, 4:22277 

Holtz, R.E., On the grid connection of an 
integrated community energy system, 
4:23700 

Holtzclaw, K.W., General Electric BWR 
fuel integrity limits and criteria, 

:22753 


Homan, F.J., See Kasten, P.R., 4:22825 

Homentcovschi, D., Coaxial 
magnetohydrodynamic generator, 
4:23559 

Hommert, P.J., See Tyner, C.E., 4:21607 

Honda, K., See Inoue, T., 4:22108 

Honda, M., See Matsumoto, F., 4:23020 

Honda, S., Altered rocks seen in the cores 
of hot spring wells drilled at 
Hachimantai-Fukenoyu, 4:22504 
(CONF-751267—15) 

Geological knowledge of hot springs 
distributed in northern Akita 
prefecture and southern Aomori 
= 4:22503 (CONF-751267— 

10) 


Scanning electron micro-microscopic 
images of hydrothermally altered ores 
seen in the cores of Y-1 geothermal 
prospecting well drilled in the U.S. 





HONDA 


Yellowstone National Park, 4:22529 
(CONF-761253—7) 

Honda, T., See Kusaka, Y., 4:23560 

Honodel, C.A., LLL 40 mm gun: 
compressed helium breech 
performance, 4:24158 (UCRL— 
81557) 

Honya, M., See Kurita, S., 4:21900 

Hood, M., See Cook, N.G.W., 4:21788 

Hood, R.D., Arsenic as a teratogen, 
4:24702 (CONF-771017—, pp 536- 
544 


Hoogendoorn, C.J., Solar heating studies in 
The Netherlands, 4:22283 

Hooie, D.T., See Kalyoncu, R.S., 4:21518 

Hook, W., Primary coal: analytical needs, 
4:21236 


Hooke, W.M., See Motley, R.W., 4:24963 

Hooper, J.L., Reactor safety research 
programs. Quarterly report, April 1— 
June 30, 1978, 4:23141 (NUREG/ 
CR—0341) 

Hoover, E.C., See Ochs, T, 4:22464 

Hoover, N.J., See Hamby, D.C., 4:23369 

Hoover, T.B., Electrochemical methods 
applied to the analysis of 
environmental samples, 4:24521 
(CONF-760429—, pp 221-231) 

Hoover, W.R., Hydrogen compatibility of 
structural materials for energy storage 
and transmission. Annual report, 
October 1, 1977—September 30, 1978, 
4:21913 (SAND—79-8200) 

Hoovler, G.S., See Baldwin, M.N., 4:21724 

Hopkins, L.C., See Styron, C.E., 4:21235 

Hopkins, R.H., See Duncan, C.S., 4:22006 

Hopkins, W.C., Calculations of the neutron 
environment inside a PWR 
containment, 4:22801 

Suggested approach for fracture-safe 

RPV support design in neutron 
environments, 4:22993 

Hopkinson, H.H., See Conk, R.L., 4:22262 

Hopkinson, R.F., See Bucciarelli, L.L., 
4:21996 


Hopman, F., Innovative controls using 
natural energies, 4:22276 

Hoppe, G., Equipment for deterining the 
size and counting particles contained 
in a suspension, 4:24161 (LA-tr—79-2) 

Hoppe, W., Fresnel zone correction plates 
for the electron microscope, 4:24423 
(UCRL-Trans—11440) 

Hopper, T.P., See Barber, E.M. Jr., 
4:22370, 4:22412 

Hoppmann, G., Electrotechnical equipment 
for the operation and surveying of a 
petroleum pipeline, 4:21496 

Horak, P., Solar greenbed for agricultural 
applications, 4:22245 

Horak, W.C., Local Green’s function 
method for initial-value problems in 
heat conduction and fluid flow, 
4:22995 

Horel, J.D., See de Winter, F., 4:22334 

Hori, S., Process for eliminating diluted 
sulfur oxides in combustion exhaust 
gases, 4:22671 

Horiuchi, S., See Kikuchi, M., 4:21766 

Horn, F.L., Thermal-hydraulic study of 
fusion-Synfuel blankets, 4:25030 

Horn, R.M., Mechanisms of tempered 
martensite embrittlement in low alloy 
steels, 4:23902 

See Ritchie, R.O., 4:23907 

Hornak, J.P., Solar energy retrofit 
revisited, 4:23546 

Horne, J.L., See Salzman, G.C., 4:24604 

Horne, R.A., MANTIS: a compact mobile 
remote handling system for 
accelerator halls and tunnels, 4:24198 

Horne, W.E., Method of making an array 
of solar cells, 4:22030 

Hornyik, K., Effects of transient modeling 
of bypass steamline on BWR 
pressurization, 4:22746 


Significance of steam separator models 
or BWR turbine trip analysis, 4:22744 
See] iy J.A., 4:22741 

Horoszko, E., Induction heating of rotating 
bodies, 4:24167 

Horstmann, U., Application of solar 
energy bioconversion in developing 
countries, 4:22096 

Horton, K.E., See Bennett, J.W., 4:23972 

Hoshino, K., See Kameyama, Y., 4:24655 

Hossain, M.K., Oxidation of a Ni-Cr-Al 
alloy at 850°C in air containing HCI 
gas, 4:23941 

Hottel, R.E., CRBRP decay heat removal 
systems, 4:22836 (CONF-780251—P2, 
pp 8.199-8.230) 

Hough, J.J.T., Spike: a computer model 
for the H2(D2) + F2 pulsed chemical 
laser. Interim report, 4:24249 (AD- 
A—054929) 

Houghten, R.A., See Lagarias, J.C., 4:24115 

House, P.A., See Austin, A.L., 4:22538 

Houthakker, H.S., Long-range energy 
prospects, 4: 23495 

World energy model, 4:23489 (BNL— 
50782, pp 119-130) 

Hoversten, M., See Morrison, H.F., 
4:22514 

Hovingh, J., Estimate of the diffusion 
coefficient of lead in molten lithium, 
4:23931 

Response of the laser fusion HYLIFE 
reactor chamber to the fusion 
microexplosion, 4:25068 

See Monsler, M., 4:25062, 4:25067 

Howard, H.H., See Allred, J.C., 4:23422 

Howard, J.L., See Kimmel, C.A., 4:24696 

Howe, H.J. Jr., Environmental control of 
tritium use at the Tokamak Fusion 
Test Reactor (TFTR), 4:25046 
(PPPL—1494) 

Howell, R.H., See Pickles, W.L., 4:24061 

Howell, Y., Solar information support for 
DOE (LLL) Solar Technology 
Transfer Program, 4:21958 (LBL— 
6877, pp 48-49) 

See Benenson, P., 4:23446 

Howells, A.P.S., Well log data by satellite, 

4:24440 


Howerton, G., See Bruenger, F.W., 4:24674 

Howerton, M.T., See Jaeger, F.A., 4:23341 

Hoyer, E., Residential water heater 
pumped by differential pressure, 
4:22333 

See Keefe, D., 4:24343 

Hoyer, W.A., See Kern, J.W., 4:24434 

Hoyt, R.C., Control of particle size 
distribution and agglomeration in 
continuous ammonium polyuranate 
precipitation, 4:23983 

Hozuma, H., Method for the thermal 
cracking of heavy oil, 4:21431 

Hsia, A.H., Measurement of transient two- 
phase flow during blowdown, 4:22791 

Hsieh, B.J., Dynamic instability analysis of 
rupture disks by finite element 
method, 4:23262 

Hsu, C.C., Calculation of isothermal 
sections of the Ca—Li—Mg system, 
4:23868 

Chemical activities of alkali sulfates in 

hot corrosion, 4:21508 (ANL—77-84) 

Hsu, C.J., Analysis of a BWR turbine trip 
experiment, 4:22743 

Hsu, K.H., See Brown, S.J., 4:24289 

Hsu, M., Evaluation of time-dependent 
loading analysis on a piping network 
using RELAP4/REPIPE, 4:23241 

Huang, C.Y., Microwave resistivities of 
Tm/sub y/(La, Y)/sub 1-y/S and 
Tm/sub y/(La, Y)/sub 1-y/Te, 
4:23934 

Huang, D.H., Metallography of bainitic 
transformation in silicon containing 
steels, 4:23870 

Huang, Y.C., See Wang, S.T., 4:24897 

Hub, K.A., See Samsa, M.E., 4:23525 


ERA Vol. 4, No. 9 


Hubbard, G.S., Effect of crystal growth 
direction on the energy resolution of 
high-purity germanium detectors, 
4:24379 (LBL—8133) 

Hubbard, S.K., High temperature 
penetrant procedure for liquid metal 
pipe welds, 4:23078 (HEDL-SA— 
1501-FP) 

Huber, C.C., INSITE information system 
data report, 4:22712 (NUREG/CR— 
0149) 

Huber, E.E., Inventory of sources of 
computerized ecological information, 
4:25148 (ORNL—5441) 

Hucke, H., Heat exchange installation for 
heating and cooling a liquid heat 
carrier medium, 4:24162 

Hudman, G.D., See McVay, G.L., 4:23977 

Hudson, F.P., See Ballard, H.N., 4:24747 

Hudson, S.L., See O'Neill, M.J., 4:22456 

Huerta, M., See Pope, R.B., 4:21729 

Huff, G.A., See Hofstetter, K.J., 4:21720 

Huff, J.E., See Warren, H.S., 4:24713 

Huffman, W.J., Ammonia synthesis gas 
and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142—2) 

Huggins, R.A., See Liebert, B.E., 4:23402 

See Weppner, W., 4:23403 

Hughes, P.J., See Oonk, R.L., 4:22272 

Hughes, R.C., High field electronic 
properties of SiOz, 4:24011 

Hughes, R.M., Temperature requirements 
of salmonids in relation to their 
feeding, bioenergetics, growth, and 
behavior. Completion report, 4:24680 
(PB—281807) 

Hughes, R.O., Optimal control of sun 
tracking solar collectors, 4:22462 
Hughes, W.R., Integrating policy analysis. 

Study module VII. Volume II: 
technical appendix. Study module 
(final), 4:23493 (PB—280037) 

Hughey, R.W., Status report on the 
ERDA/utility 10 MW pilot plant, 
4:22136 (EPRI-ER—515- no pp 12.1) 

Huhns, M.N., See Jur, T.A., 4:21710 

Hukai, D., Some new oticcattins about 
factors affecting public acceptance of 
nuclear energy, 4:22949 

Hulbert, J.K., Cooled vs uncooled 
advanced gas turbine engine cycles in 
an Army tank application, 4:23772 

Hull, D.E. III, See Winn, C.B., 4:22441 

Hull, J.L., See Muckenthaler, F.J., 4:22862 

Hull, J.R., Effects of radiation absorption 
on convective instability in salt- 
gradient solar ponds, 4:22415 

Hummell, R.L., Solar energy collection 
system, 4:22368 

Humpherys, L.D., Design of a 
multichannel FM/FM telemetry 
system for high G environment 
applications, 4:24309 (SAND—78- 
8042 


a J.R., See Neuschaefer, H.E., 
4:22790 


Humphries, S. Jr., High current linear ion 
accelerators for inertial fusion, 
4:24358 (SAND—78-2049C) 

Hundemann, A.S., Electric automobiles 
(citations from the NTIS data base). 
Report for 1964-July 1978, 4:23790 
(NTIS/PS—78/0880) 

Hunt, A., Circumsolar radiation data for 
central receiver simulation, 4:22139 
(LBL—8371) 

See Grether, D., 4:21968 
See Grether, D.F., 4:21970 

Hunt, A.E., See Schott, G.L., 4:21580 

Hunt, S.E., Nuclear power programme - 
national and international 
considerations, 4:22944 

Hunt, V.R., See Perrin, E.V., 4:24649 

Hunter, C.W., See Duncan, D.R., 4:22854, 
4:22879 

See Johnson, G.D., 4:23083, 4:23097 





MAY 15, 1979 


Hunter, T.O., Effect of inert gases on the 
thermal response of a fusion reactor 
first wall to x-ray radiation, 4:25071 

Huntting, M.T., See Schuster, J.E., 4:22516 

Hurt, R.F., See Doerner, R.C., 4:23284 

Hussain, F.A., See Wu, R.W., 4:23205 

Husseini, S., See Brown, A., 4:21367 

Husseiny, A.A., See Ahmed, S., 4:23436 

Huston, E.L., See Nordblom, G.F., 4:23381 

Hustrulid, W.A. Stephenson, D.E., See 
Pratt, H.R., 4:21777 

Huszar, L., See Stamatelatos, M.G., 
4:22715 

Hwang, M., See Campbell, T.C., 4:23515 

Hwang, R.N., Mathematical behavior and 
computation of transmission 
probabilities for annular regions, 
4:24884 (FRA-TM—118) 

Hwang, Y.S., Nuclear magnetic resonance 
evidence for the occurrence of a low- 
temperature pseudo-cubic phase in the 
Nb—H system near NbHo.75, 4:23989 

Hyatt, B.Z., Enhanced in-reactor stress 
relaxation of AM-350 stainless steel, 
4:23913 

Hyde, N., See Bentley, G.K., 4:22652 

Hyder, M.L., Chemical aspects of alternate 
fuel cycles, 4:21700 (DP-MS—78-61) 

Hyman, J.M., Local method for digitally 
restoring motion-blurred images, 
4:24165 


Iannucci, J.J., Central solar/fossil hybrid 
electrical generation: storage impacts, 
4:22131 

Igelbuescher, H., See Hoelter, H., 4:23812 

Ignatenko, N.P., See Gurevich, G.R., 
4:21536 

Igo, G., See Smith, G.R., 4:24828 

Ihara, H., Electronic structures of the 
transition metal carbides and borides 
studied by x-ray photoelectron 
spectroscopy and band calculation, 
4:24007 (N—78-23968) 

lida, Y., Battery internal impedance meter, 
4:23393 


lijima, K., See Takamura, M., 4:23835 

Ikeda, S., See Kusaka, Y., 4:23560 

Ikegami, S., CdS/CdTe thin film solar 
cells, 4:22040 

Ikuta, T., Stable growth and energy 
strategy: two approaches, 4:23512 

Il'inskii, Yu.A., Economic evaluation of 
the gas condensate of Ukrainian fields, 
4:21562 

Il'yaev, V.1., See Osadchii, A.I., 4:21407 

Ilan, Y., DO copper ions influence the 
reduction of ferricytochrome C by 
O2~. Progress report, December 1, 
1977—November 30, 1978, 4:24108 
(COO—3221-53) 

Ilan, Y.A., Chain heterogeneity as 
demonstrated by the ferricyanide 
oxidation of the one-site reduced 
bovine methemoglobin. Progress 
report, December 1, 1977—November 
30, 1978, 4:24107 (COO—3221-51) 

See Ilan, Y., 4:24108 
See Samuni, A., 4:24631 

llich, D.F., See Cotsworth, J.L., 4:22379 

Imada, T., See Saima, T., 4:23046 

Imahashi, J., See Mori, T., 4:22675 

Imoto, K., Nuclear reactor, 4:23028 

Inaba, T., See Ozaki, Y., 4:22707 

Inabe, T., See Martinson, Z.R., 4:23165 

Inada, K., See Miyake, T., 4:21683 

Ingham, J.D., See Fletcher, J.C., 4:23567 

Ingle, R.W., See Olsen, D.K., 4:24864 

Inhaber, H., Is solar power more 
dangerous than nuclear, 4:23195 


61A 


Is solar power riskier than nuclear, 
4:23545 
Inman, R.E., See Connolly, J.S., 4:22066 
Innis, G.S., Is there a paradigm for nutrient 
cycling, 4:24466 (CONF-760429—, pp 
113-120, 
Inoue, K., See Suzuki, M., 4:22545 
Inoue, T., Suppression of surface 
dissolution of CdS photoanode by 
reducing agents, 4:22108 
See Hori, S., 4:22671 
Inoue, Y., Development of oxygen- 
evolving system as described in terms 
of thermoluminescence, 4:24599 
Iotti, R.C., Reactor cavity streaming: the 
problem and engineered solutions, 
:22799 


Irving, A.C., Implications of nucleon— 
nucleon spin-polarization 
measurements, 4:24802 (ANL-HEP- 
CP—78-48) 

Isaac, R.A., Analysis and fate of arsenic in 
broiler litter applied to coastal 
bermuda grass and Kentucky-31 tall 
fescue, 4:24520 (CONF-760429—, pp 
207-220) 

Isaila, M., See Cester, R., 4:24388 

Isfaelt, E., See Andersson, L.O., 4:23601 

Ishaev, U.G., See Fain, Yu.B., 4:21346 

Isherwood, D.J., Fluid inclusions in salt: an 
annotated bibliography, 4:24728 
(UCID—18102) 

See Kaufman, A.M., 4:21824 

Ishida, K., See Endo, G., 4:22496 

Ishii, M., Multichannel model for 
relocation of molten fuel cladding in 
unprotected loss-of-flow accidents in 
liquid-metal fast breeder reactors, 

:23182 


Ishii, R., Effects of light intensity on the 
rates of photosynthesis and 
photorespiration in Cs and C, plants, 
4:22086 

Ishikawa, H., See Goto, M., 4:21944 

Ishikawa, M., See Thomlinson, W., 4:24039 

Ishizuka, A., Method and apparatus for the 
determination used for inspection of 
failed fuel, 4:23048 

Iskandar, D., See Deshpande, N.G., 
4:24790 

Isoi, T., See Ohya, T., 4:23374 

Isono, A., See Goto, M., 4:21944 

Israel, G., See Mulchi, C.L., 4:24522 

Ito, J., Behavior of reinjected hot water 
under the ground of Mitsubishi Metal 
Corporation’s Onuma geothermal 
power station, 4:22554 (CONF- 
761253—2) 

Change with time of chemical 
composition of the hot water of 
Mitsubishi Metal Corporation's 
Onuma geothermal power station, 
4:22523 (CONF-761253—8) 

Change with time and scaling of 
reinjection wells of Mitsubishi Metal 
Corporation's Onuma geothermal 
power station, 4:22546 (CONF- 
761253—3) 

Cleanings of the silica scale settled in the 
transportation-pipes of the geothermal 
hot water of the Onuma Geothermal 
Power Station, 4:22552 

Extreme microearthquakes in Onuma 
area of north Hachimantai, 4:22505 
(CONF-761253—11) 

Geology and geothermal structure of 
northern Hachimantai, 4:22506 
(CONF-761253—13) 

Records of steam well 0-8R (Onuma), 
4:22555 (CONF-761253—9) 

Scaling on hot water-transport pipe at 
Mitsubishi's Onuma geothermal 
power station, 4:22544 (CONF- 
751267—12) 

Ito, T., See Imoto, K., 4:23028 

Ito, Y., Measurement of thermal 
conductivity of moisture containing 


JANZEN 


rock core at a slightly high 
temperature, 4:22565 (CONF- 
761253—17) 

Ivanov, Yu.V., Electric conductivity of an 
imperfect plasma, 4:24962 (CTO— 
1306 


Ivanova, L.M., See Gurevich, G.R., 
4:21536 

Ivanyatov, J.E., See Kolosov, I.A., 4:23386 

Iverson, M.S., See Roughton, N.A., 
4:24838 

Ivory, M.E., See Goen, R.L., 4:23734 

Iwaki, T., See Mitsumata, T., 4:23349 

See Yanagihara, N., 4:23569 

Iwata, T., See Hattori, T., 4:23805 

Iyer, R., Interaction of (+- 
)benzo(a)pyrene-78,8a-diol-9a, 10a- 
epoxide with fractionated eukaryotic 
DNA, 4:24603 (CONF-781039—3) 

Izumi, S., See Fujino, M., 4:22886 


J 


Jackson, G.A., Biological constraints on 
seaweed culture, 4:22097 

Jackson, J.L., See Pitner, A.L., 4:23060, 
4:23080 


Jackson, J.R., Econometric-engineering 
analysis of Federal energy 
conservation programs in the 
commercial sector, 4:23481 (ORNL/ 
CON—30) 

Jackson, L.C., surface cleanliness 
measurements, contaminant 
characterization and control, 4:24143 
(BDX—613-2083) 

Jacob, B., See Barret, J., 4:22686 

Jacobi, L.W., See Hockett, J.M., 4:21852 

Jacobs, R.T., Remote process connectors 
for the NWCF, 4:24224 

See Carter, J.A., 4:24223 

Jacobs, W., See Shepard, J.R., 4:24858 

Jacobson, M.E., Integrated remote process 
sampling system for the NWCF, 
4:24227 

Jacobson, R.A., See Takusagawa, F., 
4:24594 

Jacoby, C.H., Pollution-free power 
generating and peak power load 
shaving system, 4:23317 

Jacoby, H.D., MIT world oil project, 
4:21459 (BNL—S50782, pp 107-118) 

Jacques, M.T., See Henry, J.D. Jr., 4:21237 

Jaeger, F.A., Development of ammoniated 
salts. Thermochemical energy storage 
systems: Phase IB. Final report, 
February—September 1977, 4:23341 
(SAN—1229-1) 

Jaffe, R.A., See Free, M.J., 4:24690 

Jahnig, C.E., See Cart, E.N. Jr., 4:21320, 
4:21321 

Jallouk, P.A., See Lister, D.M., 4:22767 

See Turnage, K.G., 4:23152 

James, E.B., Integrated leak rate testing of 
the fast flux test facility reactor 
containment building, 4:23084 
(HEDL-SA—1589-S) 

James, J., Jr., Startup capital cost—an 
improved presentation method, 
4:22946 


James, L.A., See Mills, W.J., 4:23887 

Jamieson, R.A., See Zondervan, K.L., 
4:22126 

Janett, A., See Wagner, E., 4:24199 

Janke, S.H., Transmittance—absorptance 
product for concentric tubular 
collector elements, 4:22424 

Janosik, J.J., See Divers, E.F., 4:21274 

Jansen, W.D., FFTF dump heat exchanger 
design and development, 4:23073 
(CONF-780251—P2, pp 7.141-7.197) 

Jansson, L., See Baeckstroem, B., 4:23683 

Janzen, J., See Erickson, L., 4:24457 





Jarboe, G.E., See Sasser, L.B., 4:24676 

Jardine, D.M., Phoenix House solar 
assisted optimized heat pump system 
evaluation, 4:22199 (EPRI-ER—515- 


ag ig 

Jardine, L.J., Perspective of metal 
encapsulation of waste, 4:21776 
(CONF-781172—5) 

See Flynn, K.F., 4:21735 

Jaross, R., Advanced work on pumps and 
heat exchangers, 4:22838 (CONF- 
780251—P2, pp 12.343-12.383) 

Jaroszewicz, T., See Alberi, G., 4:24787 

Jarvinen, P.O., Solar-heated-air turbine 
generating systems, 4:22134 (COO— 
4878-1) 

Windowed versus windowless solar 
energy cavity receivers, 4:22135 
(COO—4878-2) 

Jashnani, I.L., See VanNess, R.P., 4:22665 

Jasionowski, W.J., See Johnson, D.G., 
4:21912 

Jasny, J., See Jethwa, J., 4:24278 

lassby, A., See Wilde, P., 4:22170 

Jassby, D.L., Comparison of neutron yields 
in experimental fusion devices, 
4:25005 

SLPX: superconducting long-pulse 

experiment, 4:24990 (PPPL—1481) 

Javeri, V., Magnetohydrodynamic heat 
transfer in a circular duct for 
temperature boundary condition of 
the third kind, 4:24773 

Jayakumar, R., Effect of nonideal 
conditions on the electrical 
performance of Faraday MHD 
generators, 4:23553 

Jefferson, R.H., See Khalafalla, S.E., 
4:24334 

Jendrzejezyk, J.A., See Chen, S.S., 4:22829 

Jeng, A.¥., See Shamoo, A.E., 4:24592 

Jenkins, J.D., See McNeany, S.R., 4:21702, 
4:22821 

Jenkins, P.E., See Young, M.F., 4:22423 

Jenkins, P.H., See Styron, C.E., 4:21235 

Jenkins, R.E., See Bush, D.C., 4:24429 

Jenkins, T., See Graves, H.B., 4:24617 

Jensen, A., LOWI, a new Zircaloy-UO2 
fuel design: design considerations, 
calculations, and test results, 4:23031 

Jensen, J.W., See Tilman, M.M., 4:23875 

Jensen, K.A., See Nielsen, T., 4:24715 

Jensen, R.H., See Bigbee, W.L., 4:24608 

Jentzen, W.R., See Rasmussen, D.E., 
4:23821 

Jeppson, D.W., See Muhlestein, L.D., 
4:25026 

Jercinovic, L.M., See Trauth, C.A. Jr., 
4:21839 

Jeryan, R.A., Use of statistics in ceramic 
design and evaluation, 4:23741 

Jethwa, J., Reliable high average power 
dye laser, 4:24278 

Jewell, D.M., Role of nonhydrocarbons in 
the analysis of virgin and biodegraded 
petroleum, 4:21503 

See Petrakis, L., 4:21484 

Jimenez, E., Tokamak fusion test reactor 
in-vessel maintenance remote 
manipulator system, 4:25091 

Jirus, E.J., See Kouzel, B., 4:21422 

Joensen, A.W., See Hall, J.L., 4:21313 

Johannesson, P., See Thorlaksson, R., 


4:21946 

Johansen, K.M., See Richerson, D.W., 
4:23768 

Johansson, T.B., Solar Sweden: an outline 
to a renewable energy system, 4:23548 

Johnson, A., See Abel, E., 4:23596 

Johnson, A.J., See Williams, P.M., 4:21741 

Johnson, B.M., Dry cooling for power 
plants: incentives, problems, and R 
and D activities, 4:22593 (BNWL- 
SA—6290) 

Johnson, C.F., Injection molding 2.7 g/cc 
silicon nitride turbine rotor blade 


62A 


rings utilizing automatic control, 
4:23748 


Johnson, D., See Hawryluk, R.J., 4:24991 
Johnson, D.G., Study of the behavior of 
gas distribution equipment in 
drogen service update 1978, 
4:21912 (CONF-781142—5) 
Johnson, D.L., See Woodruff, G.L., 
4:24381 
Johnson, D.P., Optimizing NDI sensitivity, 
4:22803 
Johnson, D.R., Preparation of controlled 
particle size UsOs by uranyl formate 
precipitation and calcination, 4:21678 
(DP—1466) 
Johnson, D.W., See Cole, D.W., 4:24509 
Johnson, E.B., Survey of experimental 
criticality data concerned with soluble 
neutron absorbers, 4:24185 
Johnson, E.F., See Tenney, F.H., 4:24989 
Johnson, G.D., Mechanical properties of 
transient-tested irradiated fast-reactor 
cladding, 4:23083 (HEDL-SA—1574) 
Mechanical properties of transient-tested 
irradiated fast reactor cladding, 
4:23097 
See Duncan, D.R., 4:22854, 4:22879 
Johnson, G.L., See Cornell, R.H., 4:24454 
Johnson, H.D., See Osborn, A.G., 4:24445 
Johnson, I., Flue gas cleaning for 
pressurized fluidized-bed combustors, 
4:21240 (CONF-781109—13) 
Reducing the environmental impact of 
solid wastes from a fluidized-bed 
combustor, 4:21241 (CONF-781109— 


15) 
See Hsu, C.C., 4:21508 

Johnson, J.A., District heating and cooling 
utilizing temperature differences of 
local waters, 4:23452 

Johnson, J.E., Decontamination of the 
waste calcining facility: a historical 
review, 4:21756 (ICP—1173) 

ICPP decontamination manual, 4:24129 
(ICP—1172) 

Johnson, J.N., See Schmidt, S.C., 4:21606 

Johnson, J.R., Metal hydride reasearch 
and development program at 
Brookhaven National Laboratory, 
4:21906 (BNL—25215) 

See Lynch, J.F., 4:21907 

Johnson, L.R., See McEvilly, T.V., 4:24462 

Johnson, M.M., See Bruckner, L.A., 
4:21325 

Johnson, R. B., Adult behavioral deficit in 
rats exposed prenatally to 918-MHz 
microwaves, 4:24584 (CONF- 
771017—, pp 281-299) 

Johnson, R.G.R., Development of a 
powder milling technique for making 
high density ThO.—UO, pellets 
(LWBR development program), 
4:22863 (WAPD-TM—860) 

Johnson, R.H., See Chou, H.P., 4:24382 

Johnson, R.K., See Keller, R.T., 4:21450 

Johnson, R.R., See Rost, E., 4:24822 

Johnson, S.A., Evaluation of polymers for 
fast neutron personnel dosimetry by 
the electrochemical etching 
technique, 4:24373 (ORNL/TM— 
6167) 


Johnson, T.S., See Salzman, G.C., 4:24604 

Johnson, W.L., Metastable 
superconducting alloys, 4:23924 
(CALT—822-104) 

Johnston, J., See Chew, J., 4:24229 

Johnstone, J.K., Characterization of a 
titanate based ceramic for high level 
nuclear waste solidification, 4:21762 
(SAND—78-2016C) 

Jolas, C., Transients in hydraulic circuits. 
Calculation-test comparison, 4:23017 

Jolley, R.L., Effects of chlorine, ozone, 
and ultraviolet light on nonvolatile 
organics in wastewater effluents, 
4:24122 (CONF-780987—1) 

See Adams, S.M., 4:24686 


ERA Vol. 4, No. 9 


Jonas, K., Coupling of units in 
conventional power stations from the 
viewpoint of heat engineering for 
maximum maneuverability, 4:22617 

Jones, A.H., Rock mechanics aspects of 
MHF design in eastern Devonian 
shale gas reservoirs, 4:21584 (MERC/ 
SP—77/5, pp 410-424) 

See Lingle, R., 4:24723 

Jones, B.G., See Spencer, B.W., 4:23273 

Jones, B.W., Accurate prediction of 
injected fluid movement through a 
porous media, 4:21420 

Jones, D.C.L., See Dobson, R.L., 4:24633 

Jones, D.G., Lime/limestone scrubber 
operation and control study. Final 
report, 4:22655 (EPRI-FP—627) 

Jones, D.W., See Davis, T.L., 4:21778, 
4:21779 

Jones, F.E., See Yolken, H.T., 4:21847 

Jones, G.F., Isothermal flow distribution in 
solar collectors and collector 
manifolds, 4:22435 

Optimal insulation for solar heating 
systems, 4:22256 
See Lior, N., 4:22268 

Jones, I.W., Sodium sulphur cells, 4:23372 

Jones, J.A., Azide mutagenicity in 
mammalian cell culture, 4:24687 
(RLO—2221/T2-36) 

Jones, J.B., Jr., Analytical challenges for 
the environmental chemist, 4:24468 
(CONF-760429—, pp 196-206) 

Jones, J.W., See Bywaters, R.P., 4:23629 

Jones, K.W., Beam foil spectroscopy of 
heavy ions at energies from 20 to 238 
MeV, 4:24751 (BNL—24909) 

Jones, L.H., See Bonzon, L.L., 4:23144 

Jones, L.W., See Bishop, N.I., 4:22070 

Jones, M., See Enger, M.D., 4:24683 

Jones, M.J., Advances in extractive 
metallurgy, 1977, 4:23664 

Jones, O.C, Jr., See Ginsberg, T., 4:23109 

See Greene, G.A., 4:23277 

Jones, R.L., See Miller, A.K., 4:22732 

Jones, T.L., See Additon, M.K., 4:21742 

Jones, U.S., Sulfur content of rainwater in 
South Carolina, 4:24559 (CONF- 
760429—, pp 394-402) 

Jones, W.B., Beta decomposition of (Hf/ 
sub x/Zr/sub 1-x/)so Nboo ternary 
alloys, 4:23856 

Beta decomposition processes in Hf-rich 
Hf--Nb alloys, 4:23860 

Jonke, A.A., See Johnson, I., 4:21240, 
4:21241 

Joo, L.A., Sulfur/graphite fiber electrode 
for sodium—sulfur batteries, 4:23375 

Joos, L., Using new gas technologies to 
reduce the consumption of primary 
energy, 4:23616 

Jordan, H., See Gieseke, J.A., 4:23147 

Jordan, J., Instrumental analysis of sulfur 
compounds in coal process streams. 
Quarterly technical progress report, 
April—June 1978, 4:21191 (FE— 
2710-3) 

Jordan, T.M., Zero-variance multigroup 
Monte Carlo quadratures, 4:24881 

Jorna, S., Topics in nonlinear dynamics. A 
tribute to Sir Edward Bullard (La 
Jolla Institute), 4:24900 

Joshi, A.V., See Liang, C.C., 4:23347 

Jost, N., Reactor buildings, 4:23013 

Joubert, J.1., See Bergman, P.D., 4:21307 

Juda, L., Negotiating a treaty on 
environmental modification warfare: 
the convention on environmental 
warfare and its impact upon arms 
control negotiations, 4:23445 

Judd, D.L., Phase-space constraints on 
some heavy-ion inertial-fusion igniters 
and example designs of 1 MJ rf linac 
systems, 4:24348 (LBL—8170) 

Judkins, R.R., Estimation of costs for 
fabrication of pressurized-water 





MAY 15, 1979 


reactor fuel, 4:22768 (ORNL/TM— 
6501) 


Judzis, A. Jr., Assaying Green River oil 
shale with microwave radiation, 
4:21632 

Assaying Green River oil shale with 
microwave radiation, 4:21633 

Jung, E.A., See Roche, C.T., 4:24063 

Jung, J., Radiation shielding of major 
penetrations in tokamak reactors, 
4:25088 

Jung, R., Investigations of the flow 
phenomena in pulverized coal 
gasification for the VEW process. 
Final report, 4:21167 (BMFT-FB-T— 
78-27) 

Junk, G.A., See Richard, J.J., 4:24056 

Jur, T.A., Study of advanced professional 
educational requirements relative to 
nuclear fuel cycle engineering in 
industry and government. Third 
quarterly report, April 1, 1978—June 
30, 1978, 4:21709 (SRO—0947-M-1) 

Study of advanced professional 
educational requirements relative to 
nuclear fuel cycle engineering in 
industry and government. Final 
report, 4:21710 (SRO—0949-M2) 

Jurgensen, M.F., Energy and protein 
production from pulp mill wastes. 
Annual report, June 15, 1977—June 
15, 1978, 4:21925 (COO—2983-8) 

Jurinak, J.J., Properties optimization for 
phase-change energy storage in air- 
based solar heating systems, 4:22480 

Jusko, M.J., See Huber, C.C., 4:22712 

Justi, S., Tensile properties of directionally 
solidified Al--Si eutectic, 4:23905 


K 


Kaack, B., See Brizzee, K.R., 4:24654 

Kachadorian, J., Solar-heated concrete slab 
building structure, 4:22475 

Kadambi, N.P., Assessment of the 
consequences of voiling in the radial 
blanket due to hypothetical major 
pipe leaks, 4:23185 

Kadel, R.W., See Cester, R., 4:24388, 
4:24389 

Kading, H.W., Computer Caliper, finger 
prints of the hole, from Austin Chalk 
to Ellenburger, 4:24431 

Kaehn, H.D., Experimental evaluation of 
the reflector-collector system, 4:22451 

See Vignola, F, 4:22420 

Kaemmerer, G., Electric storage battery, 
4:23346 

Kaerrholm, G., See Abel, E., 4:23596 

Kagawa, T., Reactor container, 4:23308 

Kahan, W., Economic constraints on solar 
energy, heat pump, and solar assisted 
heat pump systems, 4:22258 

Kaiser, M.A., See Glajch, J.L., 4:24080 

Kaldor, A., Method to separate isotopes, 
4:21681 

Kalelkar, M., Recent results from neutrino 
interactions in heavy neon, 4:24782 
(BNL—24937) 

Kalfoglou, G., Use of organic acid chrome 
complexes to treat clay containing 
formations, 4:21388 

Kalininskaya, V.N., See Kolosov, I.A., 
4:23386 

Kalischer, P., Electrically driven heat 
pump from the viewpoint of the 
power supply utility, 4:23609 

Kalmbach, C., See Hering, S., 4:23643 

Kalns, E., Effects of surface hardening 
treatments on wear resistance of Mo 
and TZM sheet, 4:23843 

Kalos, M.H., See Penrose, O., 4:24908 


63A 


Kaltenbach, R.P., Challenge at the turning 
point: a fresh approach to power plant 
control system architecture, 4:22641 

Kalyoncu, R.S., Characterization and 
analysis of Devonian shales. I. 
Physical characterization, 4:21518 
(MERC/SP—77/5, pp 230-258) 

Kamakaris, D.G., See Van Tyne, A.M., 
4:21514 

Kamerus, L.J., Preliminary report on fire 
protection research program fire 
barriers and suppression (September 
15, 1978, test), 4:22986 (NUREG/ 
CR—0596) 

Kameyama, Y., Effects of low-dose x- 
radiation on the matrix cells in the 
telencephalon of mouse embryos, 
4:24655 (CONF-771017—, pp 228- 
236) 

Kamieniecki, S., Views of West Valley 
area residents concerning the Nuclear 
Fuel Services facility at West Valley, 
New York, 4:21833 (ANL-K—78- 
4421-1) 

Kaminskii, A.O., See Bazaeva, A.V., 
4:25018 

Kaminsky, M., Gas bubble and damage 
microstructure in helium implanted 
nickel, 4:23960 (CONF-780851—4) 

Kamiya, A., See Miyachi, S., 4:22079 

Kamiya, K., Method of treatment in a 
system passing radioactive material, 
4:23021 

Kammash, T., See Galbraith, D.L., 4:24960 

Kammerud, R., See Andersson, B., 4:22209 

See Condon, P., 4:23585 
See Wahlig, M., 4:22207 

Kammerud, R.C., Passive systems analysis, 
4:23584 (LBL—6877, pp 44-45) 

Kammholz, G., Structure of the field of 
conversion and distribution in the 
Federal Republic of Germany, 
4:23487 (AED-Conf—77-544-001) 

Kamo, R., Cycles and performance studies 
for advanced diesel engines, 4:23737 

Kamyshev, V.V., See Vikhorev, Yu.V., 
4:23065 


Kane, W.R., See Orr, G.B., 4:24845 

Kaneko, Y., See Maki, M., 4:24337 

Kang, S.W., See Buckingham, A.C., 
4:24159 

Kankus, R., See Carmichael, L.A., 4:22739 

Kanninen, M.W., See Hahn, G.T., 4:23155 

Kao, D.T., Sediment resuspension in slurry 
pipelines. Report of investigation, 
4:21298 (PB—281468) 

Kao, P.T., See Chiang, R.N.S., 4:22285 

Kapila, A.K., MHD with inertia: flow over 
blunt obstacles in channels, 4:24775 

Kaplan, M.H., Isotope-powered satellites 
for shuttle launches, 4:21887 

Kaplow, R., High-intensity, solid-state-solar 
cell device, 4:22029 

Solar cell, 4:22020 

Kapralov, E.I., See Vikhorev, Yu.V., 

4:23065 


Kar, A.K., Impact load for tornado- 
generated missiles, 4:23201 

Karaganis, J., See Taylor, R., 4:23418 

Karapetov, K.K., See Mandel’baum, M.M.., 
4:21345 

Karimi, R., BIT-FRANTIC: a convenient 
and simple code package for fault tree 
analysis and unavailability 
calculations, 4:23215 

Karney, C.F.F., Numerical studies of 
current generation by radio-frequency 
traveling waves, 4:24976 (PPPL— 
1506) 

Karni, Y., See Greenspan, E., 4:22960 

Karo, A.M., See Hiskes, J.R., 4:24766 

Karpenko, A., Main valve for isolating 
steam, 4:23018 

Karpov, G.A., Uzon-Geyser hydrothermal 
ore-forming system of Kamchatka, 
4:22508 


KEENEY 


Karpukhin, V.I., See Azovskiy, Yu.S., 
4:24920 

Karraker, D.G., Covalency of 
neptunium(IV) triscyclopentadieny]l 
compounds from Moessbauer spectra, 
4:24128 (DP-MS—78-62) 

Kartashev, V.F., See Salazhev, V.M., 
4:21357 

Kartsounes, G.T., Evaluation of the use of 
reciprocating engines in compressed 
air energy storage plants, 4:23311 
(CONF-781046—2) 

Evaluation of turbomachinery for 
compressed air energy storage plants, 
4:23313 (CONF-781046—6) 

See Harrison, W., 4:22646 

See Tam, S.W., 4:23319 

Kasai, M., Exposure dose decreasing 
method in operation of replacing a 
local power range monitor, 4:23019 

Kasten, P.R., Gas-cooled reactors—the 
importance of their development, 
4:22825 

Strategy for the practical utilization of 
thorium fuel cycles, 4:22952 (CONF- 
781042—2) 

Thorium fuel cycle: a nuclear strategy 
and fuel recycle technology, 4:22951 
(CONF-780904—3) 

Kastenberg, W.E., See Hauss, B.I., 4:22962 

Kasza, K.E., Development of a state-of-art 
thermal mixer, 4:22887 

Katan, T., See Szpak, S., 4:23399 

Kato, T., See Hara, S., 4:24313 

Katz, E.M., See Kerlin, T.W., 4:22795 

Katz, J.J., Chlorophyll function in the 
photosynthetic reaction center, 
4:24607 

Katz, R.N., See Burke, J.J., 4:23555 

Katz, S., Solar heaters, 4:22366 

Kauffmann, S.K., See Blatz, A.J., 4:24855 

Kaufman, A.M., Calculated radionuclide 
migration from a geologic high level 
waste repository, 4:21824 (UCRL— 
81148) 

Kaufman, A.N., Lie transform: a new 
approach to classical perturbation 
theory, 4:24901 

Kaufman, M.L., Radiation curable coatings 
containing hydroxy functional 
polyethers and polyesters of 
monoethylenic acids or hydroxy 
esters thereof, 4:24125 

Kaul, P., Refurbishing a beta—gamma cell 
line and upgrading operational 
routines, 4:24208 

Kauppila, T.A., See Earnest, H.W., 4:21637 

Kausch, W.J., Auxiliary power recovery 
from coal gasification processes, 
4:21195 (ORNL/MIT—277) 

Kawada, Y., See Koizumi, H., 4:22230 

Kawahara, T., See Tsukada, O., 4:22091 

Kazarians, M., Fire hazard in nuclear 
power plants, 4:23202 

Kazimi, M.S., On the mechanism for 
hydrodynamic fragmentation, 4:23220 

See Greene, G.A., 4:23277 

Keane, J., Low Beta linacs, 4:25050 
(BNL—25172) 

Keane, J.T., Design of quarter wavelength 
resonator for 2 megahertz heavy ion 
linear accelerator, 4:24344 (BNL— 
50872) 

Keating, D.A., See Jur, T.A., 4:21710 

Keddam, M., Impedance measurement on 
Pb/H2SO, batteries, 4:23363 

Kee, E.J., See Lin, J.C., 4:23122 

Keefe, D, Environmental wodking level 
monitor. Final report, 4:24499 
(ANL—78-XX-94) 

Status report on the Lawrence Berkeley 
Laboratory heavy ion fusion program, 
4:24343 (LBL—8494) 

Keeler, C.D., See Perryman, J.L., 4:23133 

Keelin, T.W., See Cazalet, E.G., 4:22647 

Keeney, J.W., See Weinstein, D.H., 4:22104 





KEHL 


Kehl, A., Tritherm heating, 4:22298 (DOE- 
tr—132) 

Kehler, P., Pulsed neutron measurement of 
single and two-phase liquid flow, 
4:24288 (CONF-781113—31) 

Keily, T., See Hobbs, B.S., 4:23358 

Kelland, D.R., See Maxwell, E., 4:21156 

Keller, C.F., See Adams, T.F., 4:24733 

Keller, R.T., Control systems design for 
multi-fuels in a combustion process, 
4:21450 

Kelley, J.A., See Rankin, W.N., 4:21827 

Kelley, M.J., See Thomas, L. III, 4:24069 

Kelley, P.A., E-Division semiannual 
report, January 1--June 30, 1978, 
4:24306 (LA—7502-PR) 

Kellmel, D., See Graves, H.B., 4:24617 

Kelly, D.A., Combined high density solar 
panels and vertical wind turbines, 
4:22028 

Kelly, J.L., See Chi, J.W.H., 4:25028 

See Varljen, T.C., 4:25001 

Kelly, J.R., See Schwerzel, R.E., 4:22478 

Kelly, M.J., See Kuhaida, A.J. Jr., 4:21671 

Kelly, W.M., See Paulson, A.E., 4:23214 

Kelman, B.J., Use of perfusion in the study 
of placental transport of mercury and 
cadmium, 4:24703 (CONF-771017—, 
pp 555-567) 

Kelmers, A.D., See Bennett, M.R., 4:24130 

Kelp, F., Cooling tower with forced 
convection, 4:22599 

Kelso, T.M., See Cole, R.M., 4:21242 

Kemeny, L.G., Nuclear power plant 
malfunction diagnostics by noise 
analysis, 4:23307 

Kemmerlin, R.P., See Hofstetter, K.J., 
4:21720 

Kemnitz, R., See Jonas, K., 4:22617 

Kennedy, J.M., See Hakim, S.J., 4:23266 

Kennedy, M., See Houthakker, H.S., 
4:23495 

Kennedy, W.E. Jr., See Watson, E.C., 
4:21721 

Kennedy, W.S., Parabolic trough solar 
energy collector assembly, 4:22358 

Kennerley, R.J., See Greenwood, L.R., 
4:24163 

Kent, L.A., See Smaardyk, J.E., 4:23292 

Kent, T.B., Solar air flow controller and 
system, 4:22234 

Keohane, R.O., International Energy 
Agency: state influence and 
transgovernmental politics, 4:23511 

Keough, D.D., See Glenn, H.D., 4:24461 

Kepferle, R.C., Palecurrent systems in 
shaly basins: preliminary results for 
Appalachian basin (Upper Devonian), 
4:21524 (MERC/SP—77/5, pp 434- 
441) 

See Ettensohn, F.R., 4:21528 

Keresztes, S.L., See Nordblom, G.F., 
4:23381 

Kerlin, T.W., Evaluation of modeling 
assumptions for PWR dynamics, 
4:22795 

Kern, J.W., High temperature electrical 
conductivity of shaly sands, 4:24434 

Kerr, E.C., See Anderson, J.L., 4:21874 

Kerr, H.T., Soluble neutron poisons for 
industrial criticality control: are we 
ready, 4:24188 

Kerrisk, J.F., Wire wrap-cladding 
mechanical interaction in sodium- 
bounded elements, 4:22872 

Kersten, R., See Bruno, R, 4:22282 

See Mahdjuri, F., 4:22361 

Keshishian, V., Fuel failure monitoring 
system for CRBRP, 4:22885 

Kessel, H., See Gugel, E., 4:23763 

Kessler, H.J., See Peck, J.F., 4:23639, 
4:23640 

Kessler, W.V., See Peel, J.W., 4:24678 

Ketley, A.D., Radiation cured coatings for 
fiber optics, 4:24126 


64A 


Ketterer, J.W., Postirradiation thermal 
analysis of capsule P13T, 4:22812 
(GA-A—14654) 

Kevan, L., Radiolysis studies on reactive 
intermediates. Technical progress 
report, November 1, 1977— 
November 1, 1978, 4:24123 (COO— 
2086-89) 

Keyes, J.H., Method and apparatus for 
collecting, storing and transmitting 
solar heat, 4:22241 

Keyes, R.W., Element bow measurement 
and data reduction: HFEF/N, 4:24216 

Keznecow, E.K., See Ullman, H., 4:23014 

Khalafalla, S.E., Use of gas diffusion 
membrane electrodes to investigate 
coordination species in the sulfur 
dioxide/citrate system, 4:24334 (BM- 
RI—8318) 

See Pahiman, J.E., 4:21305 

Khalid, R.A., Chemical transformations of 
cadmium and zinc in Mississippi River 
sediments as influenced by pH and 
redox potential, 4:24560 (CONF- 
760429—, pp 417-433) 

Kharakhinov, V.V., See Vladimirov, A.S., 
4:21353 

Khatib-Rahbar, M., Feedback control 
systems for non-linear simulation of 
operational transients in LMFBRs, 
4:23054 (BNL-NUREG—25497) 

Khattak, C.P., See Schmid, F., 4:22003 

Khegai, A.S., See Maslenok, B.A., 4:23066 

Khimchenko, L.N., See Bortnikov, A.V., 
4:25016 

Khoeler, B., Heat pumps used in 
connection to district heating, 4:23597 
(STU—77-6309) 

Kholin, B.N., See Mandel'baum, M.M., 
4:21345 

Khorram, S., Solar energy estimation 
procedure using remote sensing 
techniques, 4:21980 

Kiang, R.L., Three dimensional pool swell 
modeling of a Mark I suppression 
system. Final report, 4:23127 (EPRI- 
NP—906) 

Kidnay, A.J., Enthalpy measurement of 
coal-derived liquids. Quarterly 
technical progress report, April—June 
1978, 4:21212 (FE-—-2035-12) 

Kiehl, R.A.. DXPLOT: a flexible data 
plotting program utilizing the 
DISSPLA package, 4:25132 
(SAND—79-0119) 

Kiehne, H.A., Demands and effects of solar 
technology on electric power storage, 
4:23343 (AED-Conf—78-155-047) 

Modern electric power supply systems 
with batteries for the protection of 
human life and technical equipment, 
4:22650 (AED-CONF—78-155-048) 

Kikkawa, S., See Nakatsuji, Y., 4:21222 

Kikuchi, E., Manufacture of hydrogen 
from fossil resources in the future 
catalytic gasification of coal and 
residual oils, 4:21901 

Kikuchi, H., See Hozuma, H., 4:21431 

See Ishizuka, A., 4:23048 

Kikuchi, M., Removal of radioactive 
methy] iodide by silver impregnated 
alumina and zeolite, 4:21766 

Kiley, M.J., See Hottel, R.E., 4:22836 

Killeen, O.P., See Seals, R.D., 4:23892 

Killian, E.W., See Randolph, P.D., 4:23246, 
4:23253 

Killough, G.G., See Till, J.E., 4:21835 

Kim, C.H., Finite element computation of 
slab criticality and Milne problem, 
4:22978 

See Kim, J.S., 4:22953 

Kim, C.J., See Bergougnou, M.A., 4:22485 

Kim, C.S., See Kartsounes, G.T., 4:23313 

Kim, D.H., See Kim, C.H., 4:22978 

Kim, J.S., Probabilistic analysis of fuel 
cycle strategy in Korea, 4:22953 

Kim, S.H., See Wang, S.T., 4:24897 


ERA Vol. 4, No. 9 


Kim, Y.K., See Cheng, K.T., 4:24757 

Kimmel, C.A., Multidisciplinary approach 
to the assessment of developmental 
toxicity associated with chronic lead 
exposure, 4:24696 (CONF-771017—, 
pp 396-409) 

Kimura, T., See Haga, T., 4:22729 

Kinch, J.W., See Rainis, A.E., 4:24460 

Kindyakov, V.S., Electrical strength of air 
insulation in a 750 kV outdoor 
distribution system subject to 
overvoltages during switching, 
4:22703 

King, C.J., Processing of wastewaters from 
coal conversion processes, 4:21249 
(LBL—6877, pp 95) 

King, D., Mechanism of hydrogen 
photoevolution in photosynthetic 
organisms, 4:22074 

King, G.E., See Fast, C.R., 4:21386 

King, J.F., See Klueh, R.L., 4:23914 

See Martin, P.G., 4:24705 

King, J.J., See Randolph, P.D., 4:23246, 
4:23253 

King, N.S.P., See Shepard, J.R., 4:24833, 
4:24858 

King, R.T., See Berggren, R.G., 4:23929 

King, W.C., See Cohen, J.J., 4:21748 

Kinoshita, K., Method of preparing 
electrolyte for use in fuel cells, 
4:23573 

Preparation and characterization of 
lithium aluminate, 4:23576 

Kinoshita, M., See Kamiya, K., 4:23021 

Kiphut, A.D., See Aitken, D.W., 4:22329 

Kirchner, W.L., See Dallman, J.C., 4:23231 

Kirilyuk, N.A., See Vikhorev, Yu.V., 
4:23065 

Kirk, K.G., See Shumaker, R.C., 4:21526 

Kirklin, R.H., See Hirshman, J., 4:23699 

Kirn, F.S., See Lambert, J.D.B., 4:23091 

Kirshen, N.A., See Mayo, F.R., 4:21231 

Kispert, R.G., See Wise, D.L., 4:22095 

Kissane, R.J., See Salzman, G.C., 4:24604 

Kissel, G., See Srinivasan, S., 4:21892 

Kitagawa, M., See Hori, S., 4:22671 

Kitaguchi, H., See Ishizuka, A., 4:23048 

Kitamura, E., See Mitsumata, T., 4:23349 

See Sasaki, T., 4:23392 

Kitamura, M., See Kikuchi, M., 4:21766 

Kitamura, S., See Murozono, M., 4:22038 

Kitani, M., See Ohashi, N. Watanabe, Y., 
4:23409 


See Watanabe, Y., 4:23395 

Kitching, F., See Carr, F., 4:21283 

Kitsis, S.1I., Substitution arrangement for a 
charged asynchronous generator in 
the transition process of auto- 
excitation, 4:22632 

Kittel, J.H., Advanced fuels development 
program. Quarterly progress report, 
January—March 1978, 4:23105 (ANL- 
AFP—S1) 

Kittinger, W.D., See Meyers, G.W., 
4:22940 


Kittrell, J.R., Process for the production of 
carbon disulfide from sulfur dioxide 
removed from a flue gas, 4:22667 

Kitzke, K.A., Improved optics for 
automatic stored-seam tracking on an 
electron-beam welder, 4:24160 (Y— 
2162) 

Kiyono, T., Reactor core, 4:23024 

Kiyoshige, M., Creep properties of 
Hastelloy X and their application to 
the structural design, 4:22822 

Klare, T., See Morgan, C., 4:21552 

Kleimola, F.W., Recommissioning—an 
alternative to decommissioning, 
4:22942 

Klein, D.E., Pressure drop measurements 
for GCFR fuel rod roughness 
elements, 4:22891 

Klein, I., Lowering of energy consumption 
in plastics processing. Report for 1 
October 1977—31 March 1978, 
4:23669 (PB—281113) 





MAY 15, 1979 


Klein, R., Screw-type compressors for use 
in heat pump systems, 4:23581 (AED- 
Conf—77-263-007) 

See Klein, I., 4:23669 

Klein, S.A., Calculation of flat-plate 
collector utilizability, 4:22418 

Klein, Y., See Goldstein, J.R., 4:23388 

Kleinhofs, A., See Jones, J.A., 4:24687 

Kleinman, L.I., See Meyers, R.E., 4:24473 

Klement, V., See Pruss, R.M., 4:24605 

Klemetson, S.L., See Bishop, A.B., 4:24581 

Klemish, J.R. Jr., See Distenfeld, C.H., 
4:21767 

Klemm, P.H., See Schwabe, A., 4:23622 

Klems, J., See Berman, S., 4:23588, 4:23589 

Klepper, B., Radiocesium movement in a 
gray rabbit brush community, 4:24544 
(CONF-760429—, pp 725-737) 

Kleps, K., Economic aspects of Austria's 
energy situation, 4:23497 

Klier, K., Methanol and methy! fuel 
catalysts. Quarterly report, 
September—November 1978, 4:21934 
(FE—3177-1) 

Kligerman, M.M., See Amols, H.I., 4:24877 

Klima, B.B., Safety analysis report for 
packaging (SARP) of the Oak Ridge 
National Laboratory Foamglas 
Shipping Container, 4:21727 
(ORNL—5407/R1) 

Klimstra, W.D., See Haynes, R.J., 4:21276 

Kline G.L., See Fitzgibbons, D.A., 4:22416 

Klingensmith, R.W., See Pasupathi, V., 
4:24220 

Klink, P.H., Technique for estimating 
relocated gap width for gap 
conductance calculations, 4:22755 

Klinken, J.V., See Goudriaan, F., 4:21433 

Klinkenberg, K., See Bruno, R, 4:22282 

Klockow, D., Relationship between pH 
value and electrolyte composition of 
precipitation, 4:24495 (ANL-Trans— 
1149) 

Kloehn, K., See Lugscheider, E., 4:23830 

Klose, P., See Goodman, J., 4:21375 

Klosterman, N.E., See Schwerzel, R.E., 
4:22478 

Klotz, R.J., Low-pressure-drop reactor 
cavity shield system, 4:22802 

Nuclear reactor cavity streaming shield, 
4:22771 

Klueh, R.L., Strain-rate effects on the 
elevated-temperature behavior of 
ERNiCr-3 weld metal, 4:23914 

See Baylor, V.B., 4:23879 

Klug, M., See Dolezal, R., 4:22615 

Knaab, H., Pool-site fuel inspection and 
examination techniques applied by the 
KWU fuel service, 4:22785 

Knapp, C.E., See Czuchlewski, S.J., 
4:24251 

Knapp, G.S., See Lam, D.J., 4:21734 

Knapp, K., Accumulator with plate 
element having a rib for securing to 
cell wall, 4:23378 

Knapp, U., Marketing with regards to the 
opening of new areas for the supply of 
gas, 4:21571 

Knecht, K., See Knaab, H., 4:22785 

Knechtli, R.C., See Fraas, L.M., 4:22021 

Kneissl, H., Process for purifying flue 
gases, 4:22668 

Knief, R.A., See Morel, J.E., 4:22973 

Kniffen, D.A., Observations of medium 
energy gamma ray emission from the 
galactic center region, 4:24742 (N— 
78-24032) 

Knight, J.R., See Trubey, D.K., 4:24894 

Knight, K., See Hornak, J.P., 4:23546 

Knoll, R.W., See McNeany, S.R., 4:22821 

Knorovsky, G.A., See Rack, H.J., 4:24239 

Knotek, O., See Lugscheider, E., 4:23830 

Knowles, G.W., Solar energy collector, 
4:22386 

Knox, H.D., Differential neutron scattering 
cross sections of lithium-6 and 


65A 


lithium-7 for neutrons of 4 to 7.5 MeV 
energy, 4:24831 

Knox, J.B., LLL wind energy studies 
(Oahu), 4:22573 (UCRL—82171) 

Knox, W.E., Regulations of enzymes in 
animals: effects of developmental 
processes, cancer, and radiation. Final 
report, 4:24627 (COO—3085-64) 

Knudtson, D.K., See Nobles, J.E., 4:21423 

Knuth, W.H., See Schultz, R.J., 4:22560 

Knutson, C.F., See Boardman, C.R.., 
4:21820 

See Hanson, M.E., 4:21557 

Kobayashi, I., See Maki, M., 4:24337 

Koberstein, E., Connections between 
activity and surface states on 
multifunctional catalysts for the 
purification of automobile off-gases, 
4:23802 (AED-CONF—78-150-009) 

Koblin, A.H., Effluent data analysis 
computer program, 4:21186 (FE— 
2496-14) 

Kocay, C.A., See Bert, C.W., 4:23797 

Koch, B.J., Phase I: the pipeline gas 
demonstration plant. Market study for 
sale of the coal fines by-product from 
a coal gasification plant, 4:21189 
(FE—2542-8) 

Koch, C., See Frie, W., 4:23724 

Koch, H., See Voelker, H.M., 4:23804 

Koch, L., Progress in the verification of 
reprocessing input analysis for nuclear 
material safeguards, 4:21719 

Koch, V.R., See Brummer, S.B., 4:23408 

Kodali, S., Safety and environmental 
aspects of zinc—chlorine hydrate 
batteries for electric-vehicle 
applications, 4:23353 (COO—2966-2) 

Koehler, C.G., See Dobson, R.L., 4:24633 

Koehler, D.E., See Chamberlain, T.W., 
4:23713, 4:23714, 4:23715 

Koehling, A., See Behret, H., 4:23351 

Koehling, R., See Erdmann, W., 4:21301 

Koehly, G., See Madic, C., 4:24079 

Koehne, R., Performance and optimization 
of focusing collectors in distributed 
collector systems, 4:22151 (AED- 
CONF—78-212-003) 

Koelling, D.D., See Watson-Yang, T.J., 
4:23933 

Koenig, F., See Schmid, G.H., 4:22077 

Koenig, H.L., Solid waste and biomass. 
Their potential as energy sources in 
Illinois, 1977, 4:21928 (PB—281649) 

Koenig, J.F., See Buschman, H.W., 4:22835 

Koenn, E., Once-through tempering 
furnace for constructional steel mats 
with heat recovery from the material 
used and from the waste gas, 4:23685 

Koepf, G.A., CW-496 um methylfluoride 
laser: review and theoretical 
predictions, 4:24274 

Koestel, A., See Gido, R.G., 4:23223 

Kofskey, M.G., Cold-air performance of 
free power turbine designed for 112- 
kilowatt automotive gas-turbine 
engine. III. Effect of stator-vane end 
clearances on performance, 4:23738 
(DOE/NASA/1011—78/29) 

Kogan, L.O., See Artem’eva, V.P., 4:21506 

Kogure, S., See Watanabe, M., 4:23049 

Kohayakawa, K., See Inoue, T., 4:22108 

Kohl, K.H., Handling of network 
automation programmes by the user, 
4:22679 (AED-CONF—78-155-042) 

Kohler, J.T., Evaluation of six designs for a 
site-fabricated building integrated air 
heater: part I. Theoretical 
performance, 4:22429 

Evaluation of six designs for a site- 

fabricated, building-integrated air 
heater: part II. Cost, seasonal 
performance, building integration, 
reliability and aesthetics, 4:22430 

Kohlschuetter, V., Uranium(IV) oxalic 
acid, 4:24103 (ANL-Trans—1158) 

Koike, K., See Sasaki, T., 4:23392 


KOROTAEV 


Koike, S., Method of treating combustion 
exhaust gas containing nitrogen 
oxides, 4:23811 

Koizumi, H., Dwellings equipped with a 
room-heating device and hot water 
feeder based on solar heat, 4:22230 

Koizumi, K., See Suzuki, S., 4:23806 

Kok, B., Photochemistry and enzymology 
of photosynthesis. Progress report, 
April 1, 1978—August 31, 1978, 
4:24590 (COO—3326-70) 

Kok, C.J., Measurement of the middle 
ultraviolet at Durban, 4:21978 

Kolbe, W.F., See Leskovar, B., 4:24072, 
4:24401 

Kolbikov, S.B., See Korotaev, Yu.P., 
4:21561 


Kolosov, I.A., Method and apparatus for 
forming cermet electrodes for alkaline 
accumulators, 4:23386 

Kolowith, R., In-core gas release capsule 
development, 4:23081 (HEDL-SA— 
1564) 

In-core gas release capsule development, 
4:23082 (HEDL-SA—1564-S) 

Kolpin, M.A., See Munch, J., 4:24282 

Koltun, D.S., See French, J.B., 4:24867 

Komar, C.A., See Schott, G.L., 4:21580 

Komarova, N.I., See Odintsova, T.V., 
4:21344 

= pee “dgenreeg pump-up system, 


Konda ~ a A., See Pererva, V.M., 
21354 


Kondrat’ ev, V.F., Recovery of samples of 
formation petroleum i in deep wells, 
4:21412 

Kondrat'eva, Y.N., Bioconversion of solar 
energy by phototrophic 
microorganisms, 4:22065 

Konen, C.E., See Bateman, R.M., 4:24427 

Konishi, S., Investigation report of scale 
formed by hydrothermal action in 
Takinogami field, 4:22547 (CONF- 
761253—6) 

Konishi, T., See Packer, L., 4:22057 

See Suzuki, M., 4:22545 

Konnerth, A. III, Heat reclaimer, 4:23641 

Kononoyv, V.E., See Vladimirov, A.S., 
4:21353 

Konstantinov, I.0., Remote radiometric 
method for controlling the corrosion 
of equipment under industrial 
conditions, 4:23970 

Konze, G.K., See McSherry, A.J., 4:22847 

Kooney, J., See Carmichael, L.A., 4:22739 

Koonin, S., Separable approximation to 
time-dependent Hartree-Fock 
calculations, 4:24874 

Koopman, R.N., Acoustic data analysis: 
TREAT test R12, 4:23283 

Kopa, R., See Banks, R., 4:22336 

Kopa, R.D., Thermodynamic cycles and 
efficiency of a thermoelastic energy 
conversion process, 4:22352 

Koplik, C.M., See Berman, L.E., 4:21747 

Kopp, K.D., See Forssberg, K.S.E., 4:21251 

Kopp, M.K., See Russell, T.P., 4:24392 

Kopp, S.P., Sulphur recovery at the Ram 
River Gas Plant, 4:21549 (CONF- 
7703114—, pp G.1-G.27) 

Koppe, R.H., Power plant Early Alert 
Repo porting System. Final report, 
4:22585 (EPRI-NP—988) 

Korchagin, V.I., See Bachin, I.V., 4:24979 

Korenko, MK.. See Bates, J.F., 4:23966 

Korman, E.F., Toxic effects of metals on 
DNA synthesis, 4:24681 (CONF- 
771017—, pp 384-395) 

Kornblum, H.N., Filter fluorescer 
experiment on the Argus laser, 
4:24930 oe an 

See Rupert, V.C., 4:2493 

Korneev, V.I., See Baidov, F. K., 4:21355 

Korotaev, Yu. P., Technical-economic 
indicators for working major gas 
fields, 4:21561 





KOROTKOV 


Korotkov, P.F., Feasibility of controlling a 
cratering explosion during its 
development, 4:24442 

Korstad, R.J., See Allen, J.C., 4:21614 

Kosakai, T., See Sasaki, T., 4:23392 

Kosiewicz, S., See Zerwekh, A., 4:21737 

Kosseim, A.J.M., See Dunnery, D.A., 
4:22670 

Koszi, L.A., See Dixon, R.W., 4:24268 

Kotel'nikov, D.I., Glow discharge as a 
source of heat i welding processes (a 
survey), 4:2367 

Kotel’ — LE., + Salazhev, V.M., 

4:21357 

Kotov, V.I., See Ado, Yu.M., 4:24352 

Kotval, P. S., Silicon solar cells with low- 
cost substrates, 4:22025 

Kouzel, B., Treat low sulfur gases with 
Beavon Sulfur Removal Process and 
the improved Stretford Process, 
4:21422 (CONF-7703114—, pp H.1- 
H.16) 

eee R.A., See Bondarenko, V.G., 

4:21350 


Kovalev, A.G., See Borisov, B.F., 4:21410 
Kovarik, V., See Lam, C., 4:247 50 
Koyama, Y., Quick charger for sealed 
rechargeable batteries, 4:23394 
Kozlov, F.A., See Ullman, H., 4:23014 
Kraas, I.W., See Bartley, H.J., 4:23502, 
4:25105 
See Harrison, O.J., 4:25107 
Kracklauer, A.C., Solar energy powered 
heat generator, 4:22398 
Kraft, E.H., Thermo-mechanical 
properties of sintered alpha silicon 
carbide, 4:23777 
Krajewski, S.A., See Piotrowski, R.G., 
4:21515 
Kral, R., Coal-fired steam generator with 
heating surfaces above the firing or 
combustion chamber, 4:22630 
Kramer, R., See Damveld, H., 4:21787 
Kraner, H.W., See Roy, S.N., 4:24761 
Kranz, J., See Streich, M., 4:21560 
Krasna, A.I., Catalytic and structural 
properties of the enzyme hydrogenase 
and its role in biophotolysis of water, 
4:22072 
Krasovitskii, V.B., Quasilinear diffusion of 
trapped epithermal electrons in a 
tokamak, 4:24975 (IAE—2949) 
See Bachin, I.V., 4:24979 
Krass, I.W., See Bartley, H.J., 4:25106 
Kratz, H.R., See Glenn, H.D., 4:24461 
Krause, S., Pitot tube in MFD flows, 
4:24774 
Kraushaar, J.J., See DiGiacomo, N.J., 
4:24853 
See Fields, C.A., 4:24843, 4:24844 
See Shepard, J.R., 4:24858 
Krauspe, P., See Schaenzer, G., 4:23740 
Krauth, A., Recuperative ceramic heat 
exchanger and stator parts for gas 
turbine application, 4:23765 
See Himmelstein, P., 4:23044 
Krazinski, J.A., See Smith, D.L., 4:25007 
Krebs, K., Photovoltaic conversion of 
concentrated solar radiation, 4:22044 
Krebs, K.H., See Blaesser, G., 4:21981 
Krebsbach, C., Attitudes regarding 
different forms of energy production, 
4:23430 
Kreis, R.D., Control of animal production 
odors: the state-of-the-art, 4:24492 
(PB—281679) 
Kreitner, J.D., See Parker, W.B., 4:21576 
Krekel, S., See Perrin, E.V., 4:24649 
Kremer, R., Possibilities and limitations of 
utilizing the waste heat from gas-fired 
heat generators, 4:23686 
Kress, T.S., See Ozisik, M.N., 4:23280 
See Wright, A.L., 4:23269 
Kricke, K.D., Situation of air traffic in 
comparison to ground transportation 
noting especially energy problems., 
4:23657 (N—78-23072) 


66A 


Krieg, B., Electrical load management for 
the California water system, 4:23447 
(LBL—6877, pp 18-19) 

See Benenson, P., 4:23446 

Krieger, R.B., See Butler, T.D., 4:23721 

Kriegesmann, E.P., See Murray, O.L., 
4:22237 

Kripinevich, V.L., See Baidov, F.K., 
4:21355 

Krohm, G.C., See Samsa, M.E., 4:23525 

Kruger, A.W., Nuclear-pumped laser 
coupling to inertial confinement 
fusion, 4:24284 

Krumbein, A.D., Calculation of reaction 
rates for a thorium blanket with a 
central DT neutron source using 
ENDF/B-IV cross sections, 4:24861 

Krumhansl, J.L., See Tyler, L.D., 4:21811 

Krupa, A., See Dudzisz, J., 4:22619 

Kruse, P.W. Jr., Spin-flip raman laser with 
increased tuning range and increased 
efficiency, 4:24263 

Krycuk, G., See Lahey, R.T., Jr., 4:23004 

Krylova, T.A., See Alekseev, F.A., 4:21358 

Krzyzanowski, J., See Dudzisz, J., 4:22619 

Ksenofontov, G.N., See Bogdanov, N.V., 
4:23053 

Kuban, D.P., See Harvey, H.W., 4:24311 

Kubarych, K.G., Heat treatments for 
improved mechanical properties of 
CuNiFe spinodal alloys, 4:23896 

Kubora, Y., See Ito, J., 4:22523 

Kubota, Y., See Honda, S., 4:22504 

See Ito, J., 4:22506, 4:22544, 4:22546, 
4:22554, 4:22555 

Kudintseva, G.A., Thermionic cathodes, 
4:23562 (UCRL-Trans—1556) 

Kuehler, C.W., See Tamm, P.W., 4:21627 

Kuhaida, A.J. Tr., Solution (in situ leach) 
mining of uranium: an overview, 
4:21671 (CONF-781105—60) 

Kuiper, G., See Damveld, H., 4:21787 

Kujawski, E., Generalized treatment of 
heterogeneity effects for the shielding 
factor method, 4:22963 

Kukacka, L.E., Development of a glass 
polymer composite sewer pipe from 
waste glass. Progress report No. 8, 
April—June 1978, 4:24040 (BNL— 
50886 

See Webster, R.P., 4:24038 

Kulak, R.F., Three-dimensional fluid- 
structure interaction calculations for 
the dynamic response of a pool-type 
reactor’s in-tank component, 4:23263 

Kulander, B.R., Correlation between 
outcrop fractures, geophysics and 
Rome trough structure in Kanawha 
County, West Virginia, 4:21267 
(MERC/SP—77/5, pp 484-495) 

Kulcinski, G.L., See Badger, B., 4:24996 

See Conn, R.W., 4:24982 
See Ghoniem, N.M., 4:25097 
See Hunter, T.O., 4:25071 

Kulesa, F., See Srinivasan, S., 4:21892 

Kuliasha, M.A., Assessment of load 
management on the electric power 
system, 4:23537 (CONF-781182—3) 

Kuliev, A.M., Effect of salt on the mutual 
solubility in the system gas 
condensate--methanol--water, 4:21594 

Kulsrud, R.M., See Foote, E.A., 4:24978 

See Hassam, A.B., 4:24947 

Kumamoto, L., Microearthquake survey in 
the Gerlach-Fly Ranch area of 
northwestern Nevada, 4:22519 

Kumano, H., See Fukuda, S., 4:23359 

Kumar, A., See Bansal, J.M., 4:22388 

Kumar, V., Boundary-integral equation 
formulation for time-dependent 
inelastic deformation in metals, 
4:23919 

Kumazawa, S., See Mitsui, A., 4:22071 

Kunich, J.C., See Greenberg, B., 4:24716 

Kunkel, L.V., Fundamentals of gas 
sweetening, 4:21550 (CONF- 
7703114—, pp I.1-1.13) 


ERA Vol. 4, No. 9 


Kunz, H.R., Method for making a fuel cell 
electrode, 4:23577 
Kunz, P.D., Four particle pickup reactions 
on Te and S, 4:24840 (COO—0535- 
766, pp 176-178) 
Pickup to unbound projectile states, 
4:24823 (COO—0535-766, pp 189-190) 
(t,d) and (*He,d) reaction normalization, 
4:24873 (COO—0535-766, pp 175-176) 
Kuo, C.T.K., See Arsenault, R.J., 4:23911 
Kuo, S.P., Studies of parametric decay 
instabilities in magneto plasma, 
4:24969 
Kuris, A., Ultrasonic oil spill removal, 
4:21481 
Kurita, S., Hydrogen photoproduction 
from water, 4:21900 
Kurka, G., See Harrer, A., 4:23191 
Kurnit, N.A., Tilted mirror unstable 
resonator laser cavity, 4:24277 
Kuronelli, T.V., See Gusev, M.V., 4:24622 
Kurosawa, A., See Ito, J., 4:22505, 4:22506 
Kurosawa, S., See Ito, J., 4:22523, 4:22546, 
4:22554, 4:22555 
Kurth, G., Synthesis of raw materials for 
the chemical industry by the 
advanced Fischer-Tropsch process, 
4:21224 
Kusaka, Y., Cold wall Faraday type 
generating channel, 4:23560 
Kush, E., See Andrews, J., 4:22182 
Kustom, R.L., Contra-rotating homopolar 
motor-generator for energy storage 
and return, 4:25024 
Kuwatsuru, S., See Koyama, Y., 4:23394 
Kuzay, T.M., See Anderson, T.T., 4:23121 
Kuznetsov, A.A., See Gel’man, M.M., 
4:24273 
Kuznetsov, Yu.Ya., Distribution of oil and 
gas fields in the shelves of 
southeastern Asia and Australia, 
4:21330 
Kwan, J.T., See Yen, T.F., 4:21630 
Kwan, T.C., See Dobson, R.L., 4:24633 
See Felton, J.S., 4:24682 
Kwast, H., Transient burst tests on fast 
reactor cladding material, 4:22878 
Kway, W.L., Growth of high phase-match 
temperature LiNbOs single crystals. 
Annual report for period ending 
March 15, 1978, 4:23988 (UCRL— 
13939) 
Kyger, J.A., See Sachs, R.G., 4:23106, 
4:23107 


L 


La Bauve, R.J., See Stamatelatos, M.G., 
4:22810 

La Guardia, T.S., See Manion, W.J., 
4:22938 

LaBauve, R.J., ERRFILS: a preliminary 
library of 30-group multigroup 
covariance data for use in CTR 
sensitivity studies, 4:24819 (LA— 
7596-PR, pp 20-25) 

LaBelle, S.J., Environmental assessment 
for the electric and hybrid vehicle 
demonstration project, performance 
standards and financial incentives, 
4:23785 (ANL/EES-TM—22) 

The balance sheet technique. Volume I. 
The balance sheet analysis technique 
for preconstruction review of airports 
and highways, 4:24494 (TID—28789) 

See Harrison, W., 4:22646 

Laberge, J., See Fung, D.T., 4:21470 

Labo, J.A., Interpreting Silurian Niagaran 
reefs in the Michigan Basin, 4:21363 

LaBoon, J.H., See Kao, D.T., 4:21298 

Lackey, W.J., See Stinton, D.P., 4:21693 

See Suchomel, R.R., 4:23339 

Laflamme, R.E., See Hites, R.A., 4:21489 





MAY 15, 1979 


LaFond, J.G., See DeBell, G.C., 4:23751 

Lagally, H.O., See Pitterle, T.A., 4:23055 

Lagarias, J.C., Cyclopeptide alkaloids. 
Synthesis of the ring system and its 
ion affinity, 4:24115 

Lager, D.L., See Lytle, R.J., 4:24746 

Lahey, R.T., Jr., High-intensity x-ray 
system for stochastic measurements of 
two-phase flows, 4:23004 

See Perez-Griffo, M. ae 4:23005 
See Vince, M., 4:2300 

Lahey, R.T. Jr., See an R.R., 4:23009 
See Moreira, ‘Ss. Krycuk, G., 4:23008 

Lahme, N., Reaction catalyst for the 
elimination of oxyhydrogen gas in 
lead—acid storage batteries, 4:23371 

Lai, G.Y., Investigation of the thermal 
stability of a commercial Ni--Cr--Fe-- 
Mo alloy (Hastelloy Alloy X), 4:23858 

Lai, W., See Carr, E., 4:23171 

See McCauley, E., 4:23170 

Lai, Y.S., Pressure-relief-valve opening 
pressure under vibratory conditions, 
4:23003 

Laing, I., See Laing, N., 4:23336 

Laing, N., Greenhouse store, 4:23336 

Laing, O., See Laing, N., 4:23336 

Laing, W.R., See Leitnaker, J.M., 4:23908 

Lake, I.A., See Linkson, P.B., 4:23697 

Lake, J.L., Comparison of methods for the 
analysis of hydrocarbons in marine 
sediments, 4:21491 

Lake, S., DNA variability of abalone 
sperm as a measure of copper toxicity, 
4:24685 (CONF-771017—, pp 79-88) 

Sperm from the fruit fly, Drosophila 
melanogaster, cannot be dispersed by 
conventional methods, 4:24612 
(UCRL—52491) 

Lakoba, I.S., See Gudzenko, L.I., 4:24250 

Lall, S., Transnationals, domestic 
enterprises, and industrial structure in 
host LDCs: a survey, 4:23432 

Lam, C., Negative ion source and beam 
development at BNL, 4:24750 
(BNL—25133) 

Lam, D.J., Bonding of metal oxides in 
sodium silicate glass, 4:21734 (CONF- 
781172—3) 

Lam, H.K.H., See Bell, N., 4:23693 

Lam, P.S.K., Impact of design constraints 
on the selection of feasible designs, 
4:22900 

Lamb, W.E. Jr., Calculations on isotope 
separation by laser induced 
photodissociation of polyatomic 
molecules. Final report, 4:24104 
(COO—4294-2) 

Lambarski, T.J., Photovoltaic transient 
analysis program user's guide. 
Volume 1. Executive summary, 
4:22016 (SAND—78-7038) 

Lambert, J.D.B., Recent improvements in 
identifying fisson product sources in 
the Experimental Breeder Reactor II, 
4:23091 

See Strain, R.V., 4:22827 

Lameiro, G.F., GFL method for designing 
solar energy space heating and 
domestic hot water systems, 4:22248 

Stochastic models of solar energy 
systems, 4:22297 

Lamey, S.C., See Bialobok, S.J., 4:21520 

Lamich, G., See Gruen, D.M., 4:23329 

Lamkin, D.E., New condensation mass 
removal model for containment 
analysis, 4:23224 

Lampert, A.D., See Rinehart, R.D., 4:23672 

Lampert, C.M., Microstructure of a black 
chrome solar selective absorber, 
4:22353 (LBL—8022) 

Lamy, J.E., Method of fabrication of 
offshore structures and offshore 
structues made according to the 
method, 4:24332 

Lanciault, J.A., Solar water heater for 
trailers and buildings, 4:22323 


67A 


Land, R.H., See Clemmer, R.G., 4:25049 

Landa, E.R., See Gast, R.G., 4:24540 

Landers, S., Soldering automation. Final 
report, 4:24303 (BDX—613- 
1865(Rev.)) 

Landgrebe, A.R., Batteries for 
transportation and load-leveling 
applications, 4:23366 

Landingham, R.L., Morning light cleanup 
and recovery operation: simulation 
studies of possible reactor fuels, 
4:23030 (UCRL—52543) 

Landis, D.A., See Goulding, F.S., 4:24378 

Landolt, J.F., Visual comparative method 
for radiographic determination of 
defect thickness, 4:24301 

Landstrom, D.K., Development of a low- 
temperature, low-cost, solar collector 
using a black-liquid concept, 4:22427 

Lane, G.L., TFILE: a user callable tape file 
archiving system for NOS, 4:25128 
(SAND—78-2022) 

Lane, R.K., See Merrill, M.H., 4:22814 

Lane, R.O., See Knox, H.D., 4:24831 

Lane, T.F., See Amols, H.I., 4:24877 

Lang, H.J., See Ullman, H., 4:23014 

Lang, R., Solar-ray heating apparatus, 
4:22393 

Lange, E., See Engel, W., 4:23764 

Lange, F.F., See Bratton, R.J., 4:22628 

Langenborg, R.G., See Hollowell, C.D., 
4:23586 

Langer, M., See Walzer, P., 4:23762 

Langner, D.G., See Canada, T.R., 4:21870 

Lanning, D.D., Qualitative confirmation of 
steady-state fuel centerline 
thermocouple data from transient 
response, 4:23035 

See Bradley, E.R., 4:23036 
See El-Magboub, S., 4:22945 

Lanoue, T.J., Improvement in power 
frequency strength of high voltage 
insulation structures. First quarterly 
progress report, October—December 
1978, 4:22697 (TID—29438) 

Lao, L.L., Simulation of transport in the 
central cell of a tandem mirror, 
4:24958 (UWFDM—268) 

Lapointe, B.E., Some aspects of the 
growth and yield of Gracilaria 
tikvahiae in culture, 4:24630 

Lappin, A., See Tyler, L.D., 4:21811 

Lapshin, P.S., Interpretation of the 
pressure diagram from stratum testing 
with consideration of the effect of gas 
release, 4:21342 

Laput, V.A., See Alekseev, F.A., 4:21358 

LaRocca, S.J., Chemical explosive 
fracturing of eight tight gas wells, 
4:21583 (MERC/SP—77/5, pp 368- 
380 


Larsen, D.C., Evaluation of four 
commercial SisN, and SiC materials 
for turbine applications, 4:23769 

Larsen, E.M., Tritium pathways and 
handling problems in a laser fusion 
reactor, 4:25047 

Larsen, E.W., See Alcouffe, R.E., 4:22974 

Larsen, I.L., Linear instrument calibration 
with statistical application, 4:24422 

Larsen, J.E., Cold neutron radiographic 
apparatus and method, 4:24300 

Larsen, R.P., Plutonium in drinking water: 
effects of chlorination on its maximum 
permissible concentration, 4:24574 

Larson, B.C,, See Narayan, J., 4:24032 

Larson, D.C., Double-exposure collector 
system. Technical progress report, 
July 1, 1978—September 30, 1978, 
4:22320 (TID—28964) 

See Savery, C.W., 4:22450 

Larson, D.W., Natural convection studies 
in nuclear spent-fuel shipping casks: 
computation and experiment, 4:24241 

Larson, R., See Lam, C., 4:24750 

Larson, RE., See Chong, C.Y., 4:25113 

See Cline, T.B., 4:23667 


LEAVER 


See McEntire, P.L., 4:25114 

Larson, R.G., See Todd, M.R., 4:21417 

Lasater, I., See Krieg, B., 4:23447 

Laseke, B.A. Jr., Survey of flue gas 
desulfurization systems: Cholla 
Station, Arizona Public Service Co. 
Final subtask report January—June 
1977, 4:22660 (PB—281104) 

Survey of flue gas desulfurization 
systems: Will County Station, 
Commonwealth Edison Co. Final 
subtask report January—June 1977, 
4:22661 (PB—281105) 

Survey of flue gas desulfurization 
systems: St. Clair Station, Detroit 
Edison Co. Final subtask report 
January—June 1977, 4:22662 (PB— 
281106) 

Survey of flue gas desulfurization 
systems: La Cygne Station, Kansas 
City Power and Light Co. Final 
subtask report January—June 1977, 
4:22663 (PB—281107) 

Laseter, J.L., See Overton, E.B., 4:21490 

Laslett, L.J., Comparison of instability 
theory with simulation results, 4:24357 
(LBL—8351) 

Lasne, G., See Harrer, A., 4:23191 

Lassiter, R.R., Model evaluation of the 
relative importance of factors 
influencing the environmental 
behavior of mercury, 4:24555 (CONF- 
760429—, pp 182-195) 

Last, G.V., See Additon, M.K., 4:21742 

Latimer, R.C., See Thurston, D.N., 4:21281 

Latimer, T.W., See Kerrisk, J.F., 4:22872 

Latta, A.F., Central receiver solar thermal 
power plant design summary, 4:22143 
(SAN—1101/PA2-8) 

See Fenster, S.J., 4:22123 

Latypov, R.S., See Pozdeev, E.K., 4:21414 

Lau, L.D., See Courtney, J.C., 4:24215 

Lauf, R., Thermodynamic properties of 
niobium—tantalum—oxygen solid 
solutions, 4:23840 

Laug, M.T., See Lambert, J.D.B., 4:23091 

Laughlin, A.W., See Aiken, C.L.V., 4:24719 

Laursen, G.A., See Linkins, A.E., 4:24526 

Lautensach, H., Lessons to be drawn from 
major failures, 4:22689 

Lavrent'yev, O.A., See Azovskiy, Yu.S., 
4:24920 

Lawrence, L.A., Actinide redistribution in 
the outer regions of mixed-oxide fuel, 
4:22870 

Effects of stoichiometry on cladding 
reaction in mixed-oxide fuel at high 
burnup, 4:22850 (HEDL-SA—1470-S) 

Lawrence, R.D., Application of an integral 
coarse—mesh diffusion method to 
transients with feedback, 4:22969 

Lawrence, W.T., Energy-conservation 
opportunities in appliances using 
energy storage. Final report, 4:23482 
(ORNL/Sub—7303/1) 

Lawson, D.D., See Fletcher, J.C., 4:23567 

Lawther, K.R., See Green, W.J., 4:23200 

Lazareth, O.W., See Horn, F.L., 4:25030 

Leach, L.P., LOFT contribution to PWR 
fuel analysis and testing, 4:23238 

Leaf, G.K., DISPL: a software package for 
one and two spatially dimensioned 
kinetics-diffusion problems, 4:25111 
(ANL—77-12(Rev.1)) 

Leaman, G.J. Jr., Phase I: the pipeline gas 
demonstration plant. Site selection 
report, 4:21187 (FE—2542-3) 

Phase I: the pipeline gas demonstration 
plant. Real estate report, 4:21188 
(FE—2542-4) 

Leatherman, R.H., Requirements study for 
the 1OMW Solar Thermal Pilot Plant 
Master Control Subsystem, 4:22125 
(SAN—1101/PA2-27) 

Leaver, D., Location dependent common 
cause analysis with an application to 
fires, 4:23117 (CONF-781105—57) 





LEAVITT 


Location-dependent common-cause 
analysis with an application to fires, 
4:23216 

Leavitt, J.A., See Dietrich, D.D., 4:24756 

Lebed, V.P., Methods for predicting buried 
low-amplitude upheavals of the 
Dnepr-Don basin, 4:21356 

Lebedev, V.K., Application of mechanical 
energy storage devices in autonomous 
power sources for butt welding 
machines, 4:23326 

Lebowitz, J.L., See Penrose, O., 4:24908 

Lebrun, H., Performance of static recovery 
devices installed double-flow” 
systems, 4:23642 (UCRL-Trans— 
1561) 

Ledbetter, J.M., Remote examination of 
shroud tubes in LMFBR fuel 
elements, 4:24214 

See Dowler, K.E., 4:24242 

See Fitzgibbon, F.J., 4:24211 

Lederer, H.M., See Hamm, R.W., 4:24347 

M.G., See Lake, S., 4:24612 

Ledford, J.A., See Williams, P.M., 4:21741 

Ledford, T.H., See Baird, W.C. Jr., 4:21429 

Ledgerwood, R.K., See Deju, R.A., 4:21800 

Lee, C.E., Calculation of multicomponent 
time-dependent diffusion with 
radioactive decay, 4:22823 

Lee, C.K., See Kim, J.S., 4:22953 

Lee, D.O., See Hardee, H.C., 4:21565 

Lee, E.P., Filamentation during final 
transport in a high pressure gas, 
4:24956 (UCRL—81980) 

See Yu, S.S., 4:25063 

Lee, H., See Majteles, M., 4:22202, 4:22210 

Lee, L.P., See Mukhtar, H., 4:24588 

Lee, J.C., See Bryson, J.W., 4:24888 

See Crump, M.W., 4:22772, 4:22780 

Lee, J.D., Progress report on the neutral 
beam radiation hardening study, 
4:25037 (UCID—18017) 

Lee, J.L., Proposed plans for the use of 
soluble nuclear absorbers at the Idaho 
Chemical Processing Plant, 4:21718 

Lee, J.Y., See Bangart, R.L., 4:23067 

Lee, K., Analysis of thermal infrared 
imagery of the Black Rock Desert 
geothermal area, 4:22518 

Lee, K.D., See Wessman, R.A., 4:24500 

Lee, K.L., See Fancher, D.L., 4:24365 

Lee, K.W., Sensitivity analysis of the 
HAARM-3 code, 4:23154 (NUREG/ 
CR—0527) 

See Gieseke, J.A., 4:23147 

Lee, M.D., See Lee, S.H., 4:21769 

Lee, N.E., See Jolley, R.L., 4:24122 

Lee, R., See Almenas, K., 4:23466 

See Erickson, L., 4:24457 

Lee, R.C., Some lubricant effects on octane 
requirement increase, 4:21509 

Lee, R.S., Survey of contained high 
explosive firing facilities, 4:24449 
(UCID—17981) 

Lee, S., See Rumble, E., 4:22734 

Lee, S.H., Study on the bituminization 
process of radioactive liquid waste. II. 
The physical and chemical properties 
of bitumen-waste products, 4:21769 

Lee, S.H.D., See Johnson, I., 4:21240 

Lee, T., See Craig, H.L. Jr., 4:22171 

Lee, T.R., Evaluation of MDH model 1015 
x-ray monitor, 4:24374 

Lee, T.S., Thermodynamic properties of 
uranium—mercury system, 4:23926 
(IS-T—824) 

Lee, W.D., See Lawrence, W.T., 4:23482 

Lee, W.H., Three-dimensional numerical 
simulation for two-phase flow 
systems, 4:23302 

Lee, W.R., Mutagenic effect of 
radionuclides incorporated into DNA 
of Drosophila melanogaster. Progress 
report, 1977—1978, 4:24666 (ORO— 
3728-11) 


68A 


Lee, Y.C., Analytical theory of drift waves 
and drift Alfven waves in tokamaks, 
4:24977 (PPPL—1512) 

Radial diffusion of resonant particles in 
tandem mirrors, 4:24950 (UCID— 
17992) 

Leeds, D.F., See Harvey, E.C., 4:23507 

Leff, S., See Harrison, O.J., 4:25107 

Lefler, W., See Brogli, R., 4:25044 

Legg, K.O., See Thomas, E.W., 4:24752 

Legge, R., See Baghdadi, A., 4:22005 

Lehbert, B., Investigation of the short- and 
long-term flexibility of energy 
demand related to energy prices in the 
German Federal Republic, 4:23492 
(NP—23566) 

Lei, K.P.V., See Carnahan, T.G., 4:21677 

Leiberich, A., Computer assisted analysis 
of brines using ion selective 
electrodes, 4:21370 (BETC/RI—78/ 
24) 

Leibowitz, L., See Blomquist, R.A., 4:23999 

Leider, H.R., Permeability of a 
polyurethane membrane, Halthane 73- 
18, to aqueous ammonium chloride, 
4:24030 (UCRL—81229) 

Leighton, M.D., See Bushnell, J.D., 4:21435 

Leininger, D., See Erdmann, W., 4:21301 

Leis, J., Maintenance training program at 
the J.M. stuart generating station, 
4:22590 

Leitnaker, J.M., Composition of eta 
carbide in Hastelloy N after aging 
10,000 h at 815°C, 4:23908 

Leitner, P., Environmental overview of 
geothermal development: the 
Geysers—Calitoga KGRA. Volume 
5. Ecosystem quality, 4:22532 
(UCRL—52496(Vol.5)) 

Lemanska, M., See Krumbein, A.D., 
4:24861 

Lengyel, D.L., Selected resource materials 
for developing energy conservation 
programs in the government sector, 
4:23476 (NP—23515) 

Selected resource materials for 
developing energy conservation 
programs in the small business/ 
commercial sector, 4:23477 (NP— 
23516) 

Lenkszus, F.R., Standard software for 
CAMAC, 4:25112 (CONF-780978—1) 

Lenoe, E.N., See Burke, J.J., 4:23555 

Lentzner, H.L., Scientific literature: can 
we keep it from ruining science, 
4:25150 (UCRL—81118) 

Leo, P.P., Controlling SO2 emissions from 
coal-fired steam-electric generators: 
solid waste impact. Volume I. 
Executive summary. Final task report 
April—December 1977, 4:22658 
(PB—281099) 

Controlling SO: emissions from coal- 
fired steam-electric generators: Solid 
waste impact. Volume II. Technical 
discussion. Final task report April— 
December 1977, 4:22659 (PB— 
281100) 

Leonard, J.A., See Thunborg, S. Jr., 
4:23470 

Leonard, S.L., See Bogen, A.H., 4:22015 

Leone, S.M., See Stern, S.A., 4:23125 

Leonhardt, W.J., See Greene, G.A., 
4:23277 

Lepkowski, W., New Mexicans debate 
nuclear waste disposal, 4:21826 

Lepore, J.A., See Lior, N., 4:22268 

Lereim, J., See Hahn, G.T., 4:23155 

Leroyer, Y., See Donohue, J.T., 4:24798 

LeSchack, L.A., Dual-wavelength thermal 
infrared scanner as a potential 
airborne geophysical exploration tool, 
4:24419 


Leskovar, B., Detection and measurements 
of air pollutants and constituents by 
millimeter-wave microwave 
spectroscopy, 4:24401 (LBL—7986) 


ERA Vol. 4, No. 9 


Development of a millimeter-wave 
spectrometer for environmental 
research, 4:24072 (LBL—6877, pp 
164-165) 

Lessel, T., See Suess, A., 4:24645 

Lesser, P.M.S., See Bauman, S.E., 4:24478 

Lessing, P.A., See Hodge, J.D., 4:24003 

Lester, D.H., SrF2 capsule design for heat 
engine applications, 4:21882 
(BNWL—2042) 

Letendre, L.J., See Bushweller, C.H., 
4:24117 

Lethen, H., New customers through 
interruptible natural gas supply. 
Experience with consumers from 
trade and industry in Trier, 4:23521 

Leung, D.C., See Cavanaugh, G.P., 4:22789 

Levadou, F., Comparison of thermo-optical 
measurements made by six european 
laboratories. project for 
standardization of measurement 
methods and equipment, 4:22471 (N— 
78-23912) 

Levaillant, C., See Gallien, C.L., 4:24642 

Levecque, M., Fiberization energy 
conservation, 4:23673 

Leventhal, J.S., New data for uranium, 
thorium, carbon, and sulfur in 
Devonian Black Shale, from West 
Virginia, Kentucky, and New York, 
4:21519 (MERC/SP—77/5, pp 259- 
296) 

Leventhal, L., See Wessman, R.A., 4:24500 

Levesque, R.G., See Holman, E.C., 4:23305 

Levi, A.M., See Gel’man, M.M.., 4:24273 

Levi, H.W., Nuclear engineering - 
problems that can be solved, 4:22950 

Levin, L.E., See Kuznetsov, Yu.Ya., 
4:21330 

Levine, J., See Munch, J., 4:24282 

Levine, M.A., Tormac concept, 4:24986 
(LBL—7975) 

Levine, M.M., See Hsu, C.J., 4:22743 

See Lu, M.S., 4:23243 

Levinson, A.A., Possible pitfalls in the 
search for uranium deposits using lake 
sediments and lake waters, 4:21669 

Levitz, M., See Parks, J.E., 4:24194 

Levy, C., ICCO exchanger: testing and 
development of a washer-recuperator 
of exhaust gas heat, 4:23620 (DOE- 
tr—153) 

Levy, D., See Harte, J., 4:24565 

Levy, E.K., Centrifugal fluidized 
combustion of coal. Quarterly report, 
April—June 1978, 4:21312 (FE— 
2516-7) 

Lewandowski, A.A., Integrated 
performance of a cylindrical glass 
tube honeycomb solar collector 
compared with predictions based on 
quasi-steady-state characteristics, 

:22453 


See Djordjevic, N., 4:22438 
See McMurrin, J.C., 4:22452 
Lewansdoski, A., See Andrews, J., 4:22182 
Lewis, A.E., Methods for minimizing 
plastic flow of oil shale during in situ 
retorting, 4:21616 
See Rothman, A.J., 4:21621 
Lewis, L.C., See Wade, M.A., 4:21871 
Lewis, M., Design criteria and guidelines 
for temporary confinement structures, 
4:24209 
Lewis, M.B., Method for simulating fusion 
reactor radiation damage using triple 
ion beams, 4:25079 (CONF-781113— 
10) 

Use of nuclear reactions to trace the 
source of oxygen in anodization, 
4:24051 (CONF-781113—16) 

See Farrell, K., 4:23968 

Lewis, R.N., See Roche, C.T., 4:24063 

Lewontin, R.C., Study of mathematical 
models of mutation and selection in 
multi-locus systems. Four year 
progress report, December 1, 1974— 





MAY 15, 1979 


November 30, 1978, 4:24610 (COO— 
2472-04) 

Ley, F., Safety devices of a combination 
top gas/heavy oil burner, 4:24322 

Leyda, W.E., See Schultz, C.C., 4:23888 

Li, J.C.M., Diffusional creep of 
multicomponent systems. Progress 
report, February 1, 1978—January 31, 
1979, 4:23848 (COO—2296-19) 

Lia, T., See Carlqvist, $.G., 4:23784 

Liang, C.C., Solid-state storage batteries, 
4:23347 

Liaw, H.B., See Tsai, Y.B., 4:22507 

Liaw, J., See England, T.R., 4:24863, 
4:24866 

Liberman, D.A., Self-consistent field 
electronic structure calculations for 
compressed magnesium oxide, 4:24010 

Libove, C., See Stern, S.A., 4:24083 

Lichtenberg, A.J., See Craig, P.P., 4:23626 

Lieberg, M., See Wang, S.T., 4:24897 

Lieberman, M., See Cart, E.N. Jr., 4:21320, 
4:21321 

Liebert, B.E., Evaluation of lithium 
titanates as cathode materials, 4:23402 

Liemert, K., See Birnbreier, H., 4:22317 

Lien, S., See McBride, A.C., 4:22075 

Lihach, N., Clean power for the cities, 
4:23539 

Lijinsky, W., Carcinogenicity of 
methylated derivatives of N- 
nitrosodiethylamine and related 
compounds in Sprague—Dawley rats, 
4:24624 

Liles, D.R., See Pryor, R.J., 4:22737 

Lilienthal, J.R., LASL gamma processing 
and research facility completed in 
1950, 4:24190 

Lim, E., See Rumble, E., 4:22734 

Lim, R., See Harrar, J.E., 4:22551 

Lime, J.F., See Ramsthaler, J.A., 4:23114 

Lin, C., See Hollowell, C.D., 4:23586 

Lin, E.I.H., Singularities in the three- 
dimensional Navier—Stokes 
equations, 4:22994 

Triangular edge-subchannel wire-wrap 
phi-functions for flow blockage 
analysis, 4:22889 

Lin, J.C., Experiment predictions of 
LOFT reflood behavior using the 
RELAP4/MOD6 code, 4:23122 
(CONF-790402—2) 

Lin, J.S., See Russell, T.P., 4:24392 

Lin, T.P., See Pedersen, R.A., 4:24706 

Lind, D.A., See Alford, W.P., 4:24850 

See Anderson, R.E., 4:24851 

See Schery, S.D., 4:24852 

Lind, K.E., See Howe, H.J. Jr., 4:25046 

Lind, M.A., Heliostat glass survey and 
analysis, 4:22140 (PNL—2868) 

Heliostat reflector study, 4:22122 (PNL- 
SA—6830) 

Specularity measurements for solar 
materials, 4:22356 (PNL-SA— 
6831(Pt.2)) 

See Hampton, H.L., 4:22355 

Lindahl, R.O., See Souers, P.C., 4:23991 

Lindberg, J.F., Operating experience at 
Fermilab’s neutrino target complex, 
4:24200 

Lindemer, T.B., See Stinton, D.P., 4:21693 

Lindhorst, V.H., Baseline program 
document for MODCOMP II MAX 
III computer program NEFF 620 
analog input handler (M3NF), 4:25133 
(TID—-29432) 

Lindmayer, J., Solar cell wtih 
discontinuous junction, 4:22032 
Lindskog, A., Compilation of production 

and disposal of liquid waste during 
1977 at AB Atomenergi, Studsvik, 
4:21817 (STUDSVIK-SA—78-20) 

Linford, R.B., See Carmichael, L.A., 
4:22739, 4:22742 

See Congdon, S.P., 4:22740 


69A 


Lingle, R., Comparison of log and 
laboratory measured P-wave and S- 
wave velocities, 4:24723 

Link, A.N., Optimal firm size for R and D 
innovations in electric utilities, 
4:23531 

Linkins, A.E., Impact of crude oil on root 
respiration and levels of soluble soil 
cellulase in coastal arctic tundra, 
4:24526 (CONF-760429—, pp 590- 
604 


Linkson, P.B., Recovery of copper from 
leach solutions with sulphur dioxide, 
4:23697 

Lior, N., Instrumentation principles for 
solar heating performance 
measurement, 4:22290 

Solar heating retrofit of an urban row 
house: construction and start up, 
4:22268 

See Jones, G.F., 4:22256, 4:22435 

Lipinsky, E.S., Using sugar crops to 
capture solar energy, 4:22094 

Lippincott, E.P., See Gold, R., 4:23965 

Lipps, F.W., Parametric study of optimized 
central receiver systems, 4:22146 

Lissauer, I.M., Conceptual model for 
response to Arctic oil spills, 4:21492 

Lister, D.M., COBRA IV-I: an IBM- 
compatible version, 4:22767 
(NUREG/CR—0519) 

Lisyanskii, B.E., See Morozova, S.P., 
4:24272 

Little, J.D., See Gjovig, A.J., 4:24363 

Littlefield, R., Maintaining integrity of fire 
control systems, 4:21453 

Littlepage, J.L., Method for designing an 
instrument system controller, 4:24416 

Littles, J.W, Considerations for 
performance evaluation of solar 
heating and cooling systems, 4:22191 
(DOE/NASA/TM—64969) 

Liu, C., See Yen, T., 4:24173 

Liu, F., See Liu, T., 4:24180 

Liu, J.S., See Collier, R.P., 4:23153 

Liu, K.J., See Chlanda, F.P., 4:22674 

Liu, L.K., See Wu, R.W., 4:23205 

Liu, T., Experimental and theoretical study 
of the microwave inductive effect in 
Josephson tunnel junctions, 4:24180 

Liu, Y.Y., Theoretical analysis of pellet— 
cladding mechanical interaction, 
4:22735 

Livengood, C.D., See Huber, C.C., 4:22712 

Livermore, A.W., Solar energy collection, 
4:22360 

Livingston, A.E., See Berry, H.G., 4:24753 

Lizdas, D.J., Methane production from 
beef cattle feedlots, 4:22051 (CONF- 
7806107—2) 

Lloyd, R.C., Effect of soluble neutron 
absorbers in latticed assemblies, 
4:22976 

See McNair, G.W., 4:24187 

Lloyd, R.D., See Schardein, D.J., 4:22399 

Loboda, R.S., Hydrocarbon reforming 
process, 4:21428 

Lochmann, W.J., Materials problems in 
coal gasification and liquefaction, 
4:23946 

Locke, F.E., See Harrar, J.E., 4:22551 

Loeb, A., Wind driven energy system, 
4:22583 

Loebbecke, W., Energy-optimal 
construction and utilization of 
domestic building with an installed 
solar system, 4:22178 (AED-Conf— 
78-104-001) 

Loef, G.O.G., See Cole-Appel, B.E., 
4:22439 

See Duff, W.S., 4:22264 

See Ward, J.C., 4:22266 

Lofting, E., See Rose, A., 4:23550 

Logan, B.G., See Carlson, G.A., 4:24993 

Logg, C.A., ATROPOS: a versatile data 
acquisition and analysis system, 
4:24406 (SLAC-PUB—2220) 


LUGO 


Lohr, D.R., See Davis, T.L., 4:21778, 
4:21779, 4:21780, 4:21781, 4:21783, 
4:21786 

Lokmanhekim, M., See Buhl, W.F., 4:23587 

Lomax, T., See Cleland, R.E., 4:24598 

Long, B.H., See Frost, W., 4:22579 

Long, B.R., See Shumaker, R.C., 4:21526 

Long, C.J., Materials engineering in the 
Large Coil Test Facility, 4:25014 
(CONF-781017—1) 

Long, J.L., See Angelini, P., 4:22819 

Long, K.S., See Trainor, R.J., 4:24954 

Long, O.R., Locating system, 4:24330 

Long, P.E., See Deju, R.A., 4:21800 

Loo, B.W., Spurious sulfate formation on 
collected ambient aerosol samples, 
4:24483 (LBL—8132) 

Loo, H.H., See Jacobson, M.E., 4:24227 

See May, K.W., 4:24225 

Loose, V.W., Economies of scale, 
reliability and generation capacity: the 
economics of small versus large 
electricity generating units, 4:22648 
(LA-UR—79-18) 

Loper, C.R. Jr., See Voigt, R.C., 4:23826 

Lopey, L., See Wentworth, W.E., 4:22486 

Lopez, J., See Cronauer, D.C., 4:21153 

Lorensen, L.E., See Harrar, J.E., 4:22551 

Loriers, J., See Percheron Born Guegen, 
A.P., 4:23390 

Lorsch, H.G., Control strategies for solar 
heating/cooling systems that reduce 
electric utility peak loads, 4:22274 

Lositskaya, I.F., See Yakubson, Z.V., 
4:21505 

Loss, W.M., See Ward, J.C., 4:22266 

Lotts, A.L., See Kasten, P.R., 4:22825 

Louck, J.D., Application of the boson 
polynomials of U(n) to physical 
problems, 4:24807 (LA-UR—78-2395) 

Louis, J.F., Combined cycle research 
program. Quarterly technical progress 
report No. 9, 1 July—30 September 
1978, 4:22604 (MIT—2295T 18-9) 

Louison, R., See Hottel, R.E., 4:22836 

Louthan, M.R. Jr., See Sudarshan, T.S., 
4:23900 

Lovelace, A.M., Non-tracking solar energy 
collector system, 4:22372 

Lovely, R.H., See Johnson, R. B., 4:24584 

Low, J.Y., Hydrotreatment of coal with 
AICls/HCI and other strong acid 
media, 4:21214 (FE—2202-24, pp 3- 
13 


Lowdermilk, W.H., See Milam, D., 4:24260 

Lowe, W.A., Solar energy collector, 
4:22373 

Lowery, G.L., See Wan, E.I., 4:22068 

Lowry, L.M., See Bauer, A.A., 4:22736, 
4:22770 

Loyalka, S.K., See Pertmer, G.A., 4:23294 

Lu, M.S., Effect of direct coolant heating 
and moderator temperature reactivity 
feedback during rapid BWR 
transients, 4:23243 

See Cheng, H.S., 4:22731 
See Hsu, C.J., 4:22743 

Lu, P.W.T., See Srinivasan, S., 4:21892 

Lubic, S., See King, C.J., 4:21249 

Lucas, R., See Broetz, W., 4:24142 

Lucier, G.W., Transplacental toxicology of 
the polychlorinated and 
polybrominated biphenyls, 4:24694 
(CONF-771017—, pp 188-203) 

Lucius, J.L., See Broadhead, B.L., 4:24891 

Ludemann, W.D., Corrosion studies on 
retrievable spent fuel containers: a 
progress report, 4:21819 (UCID— 
17917) 

Ludewig, H., See Bari, R.A., 4:23108, 
4:23148 

Ludford, G.S.S., See Kapila, A.K., 4:24775 

Luenberger, D.G., See Cline, T.B., 4:22683 

Lugo, A.E., Organic matter budget in a 
mixed-hardwood forest in north 
central Florida, 4:24545 (CONF- 
760429—, pp 790-800) 





LUGSCHEIDER 


Lugscheider, E., Development of nickel— 
chromium—-silicon base filler metals, 
4:23830 

Luick, J.R., See Holleman, D.F., 4:24583 

Luijk, L.W., See Packer, L., 4:22056 

Lumpkin, R.E., See Mahajan, V.V., 
4:21622 

Lumsdaine, E., Testing of solar collectors 
to determine thermal performance, 
4:2243 

Lund, K., See Brogli, R., 4:25044 

Lund, L.J., See Phung, H.T., 4:24515 

Lundberg, L.B., Brazing molybdenum and 
tungsten for high temperature service, 
4:23829 

Lunde, B.K., See Schmidt, F.A., 4:23823 

Lunde, P.J., New heat transfer factors for 
flat plate solar collectors, 4:22442 

Prediction of the performance of solar 
heating systems over a range of 
storage capacities, 4:22254 

suite P., See Kepferle, R.C., 4:21524 

Lundholm, G.S.K., See Carlqvist, S.G., 
4:23784 

Lundy, T.S., Use of the Hart—Mortlock 
equation to interpret tracer diffusion 
results, 4:23864 

See Achenbach, P.R., 4:23475 

Lunina, T.N., See Kuliev, A.M., 4:21594 

Lupkas, R.R., Solar energy collector, 
4:22387 

Solar i 4 collection device, 4:22389 

Luton, J.N., See Haubenreich, P.N., 
4:25012 

Lyczkowski, R.W., Development of a local 
void-defect model which accounts for 
yield losses caused by flow 
nonuniformities, 4:21604 (UCID— 
18048) 

Network computations using a transient 
two-phase velocity difference model, 
4:23181 

Lykken, G.I., Determination of trace 
elements in the english coulee system: 
presence due to extended lignite 
burning. Completion report, 4:24568 
(PB—281575) 

Lynch, A.W., Migration of cesium in 
dolomite from the Rustler Formation 
in the Los Medanos area in 
Southeastern New Mexico, 4:21809 
(SAND—78-1179C) 

See Paine, R.T., 4:21812 

Lynch, J.F., Dilute solution of hydrogen 
and deuterium in (C-15) TiCr; s, 
4:21907 (BNL—25483) 

Lyness, J.N., Performance profiles and 
software evaluation, 4:25116 (CONF- 
781233—1) 

Lynn, S., See Foss, A.S., 4:22474 

See King, C.J., 4:21249 

Lyon, E.F., See Bucciarelli, L.L., 4:21996 

Lyon, F.A., Heat storage water tank, 
4:22477 


Lyon, K.G., Thermal expansion of = 


at low temperatures, 4:24027 (IS-T— 
829 


Lysaght, J.M., See VanNess, R.P., 4:22665 

Lysyj, I., Determination of aromatic and 
PAH content of oily wastewaters, 
4:21487 

Lytle, R.J., Poynting vector behavior in 
lossy media and near a half space, 
4:24746 


Ma, E., Cabibbo oe and quark masses in 
the Weinberg-Salam model, 4:24795 
(UH—511-291-78) 

Maarand, Ja.A., See Tager, S.A., 4:24320 

Maccio, G., See Barozzi, A., 4:22616 

Macdonald, B., See Tam, K.C., 4:24391 


70A 


Macdonald, J.L., Comparison of skyshine 
analysis methods for the Intense 
Neutron Source facility, 4:24892 

See Seed, T.J., 4:25010 

MacDonald, R.W., Utilization of the NFS 
West Valley Installation for spent fuel 
storage, 4:21723 (ANL-K—78-3769-1) 

MacDonald, S., See Dark, V.J., 4:22614 

MacFee, L.J., Sealed manipulator 
maintenance glove box, 4:24210 

MacGregor, I., See Deffeyes, K., 4:21641 

Machbitz, M., Radiation heat transfer in a 
19-pin sodium-voided bundle, 4:23255 

See Cheng, Y.L., 4:21372 

Machida, T., See Ozaki, Y., 4:22707 

Mack, J.E., Techniques for assurance of 
quality of sphere-pac fuel rods, 
4:23038 

Mack, R.W., See Harvey, E.C., 4:23507 

MacLean, D.A., Nutrient pool changes in 
sande jack pine stands of New 

runswick, Canada, 4:24518 (CONF- 
760429—, pp 817-832) 

MacLeod, W.D. Jr., See Brown, D.W., 
4:21485 

MacNab, A.J., Materials development 
studies for high Btu gasification. 
Interim report. Series No. III: B-2, 
4:21177 (FE—2240-93) 

Madden, S.C., See Varacalle, D.J. Jr., 
4:23115 

Maddox, R.N., See Moshfeghian, M., 
4:21551 

Madey, R.W., See Knowles, G.W., 4:22386 

Madic, C., Extraction of actinide elements 
by trilaurylammonium nitrate 
carboxylic acid mixtures and 
applications, 4:24079 

Madison, J.P., See Courtney, J.C., 4:24215 

Madland, D.G., See England, T.R., 4:24866 

Madson, A.A., See Boasso, C.J., 4:23086 

Maeda, M., See Pigford, T.H., 4:23189 

Maes, R.E., Large scale northern climate 
solar garden, 4:22244 

Maguire, J., See Packer, L., 4:24709 

Mahaffey, M.K., See Jansen, W.D., 4:23073 

Mahaffy, J.H., See Pryor, R.J., 4:22737 

Mahajan, V.V., Oil shale retorting under 
adiabatic conditions, 4:21622 

Mahdjuri, F., Solar collector comprising 
an elongate Dewar vessel, 4:22361 

Solar collector comprising an elongate 
absorber in an evacuated transparent 
tube, 4:22375 

Maheshwari, P.N., Comparative study of 
dosimetric aspects of 4-MeV linear 
accelerator, 4:24895 

Maheshwari, R.C., See Quadri, S.A., 
4:21940 

Mahlum, D.D., Developmental toxicology 
of organic pollutants, 4:24477 (CONF- 
771017—, pp 115-139) 

See Sikov, M.R., 4:24665 

Mahlum, D.D. Sikov, M.R., 
Developmental toxicology of energy- 
related pollutants, 4:24688 (CONF- 
771017—) 

Maiden, D.E., See Ferriter, N., 4:24172 

Maienschein, J.L., See Grens, E.A., 
4:21220 

Maier, H.R., See Krauth, A., 4:23765 

Mainka, E., See Koch, L., 4:21719 

Maiya, P.S., See Raske, D.T., 4:23878 

Majehzak, F.L., Progress report on 
characterization of the Devonian 
Black Shales in Ohio, 4:21527 
(MERC/SP—77/5, pp 668-677) 

Majteles, M., Controller development and 
evaluation of control strategies for 
solar heating and cooling of buildings, 
4:22202 (LBL—6877, pp 28-32) 

Experimental test facility for evaluation 
of solar control strategies, 4:22210 
(LBL—8308) 

Makenas, B.J., Oxidation of niobium in 
“pure” hydrogen atmospheres, 
4:23836 


ERA Vol. 4, No. 9 


Makhnach, A.A., Main points of the 
thermohydrogeochemical 
development of the oil-bearing 
deposits of the Pripyat depression, 
4:21338 

Maki, K., See Tsutsumi, K., 4:23051 

, M., Nitrogen oxides removal 
method, 4:24337 

Makowitz, H., Comparison of minimum- 
activity aluminum blanket/shield 
designs for D-T and D-*He fusion 
blankets, 4:25006 

Mal'tsev, B.K., See Gordon, B.G., 4:23306 

Malachowski, M.J., Effects of ionizing 
radiation on the light sensing elements 
of the retina, 4:24661 (LBL—5683) 

Malanchuk, J.L., See Lassiter, R.R., 
4:24555 

Malaviya, B.K., See Lahey, R.T., Jr., 
4:23004 


Malawer, E.G., See Allen, E.R., 4:22482 
Malik, S.K., See Viccaro, P.J., 4:23847 
Malinowski, D.D., Benefits of contaminant 
control on Westinghouse steam 
generator operations, 4:22775 
, M., Kinetics of methanation in a 
Berty reactor, 4:21923 

Mallet, J., See Fancher, D.L., 4:24365 

Mallon, R.G., See Lewis, A.E., 4:21616 

Malmberg, A.F., See Lambarski, T.J., 
4:22016 

Maltese, M.D.K., See Goodwin, K.E., 
4:21844 

Malukhin, V.V., See Konstantinov, I.O., 
4:23970 

Malysheva, T.P., See Morozova, S.P., 
4:24272 

Manabe,H., See Yanagihara, N., 4:23569 

Managan, W.W., Field test of a capacitive 
transducer for density/velocity (mass 
flow) measurement on the HYGAS 
pilot plant solvent/coal feedline, 
4:21168 (CONF-780656—4) 

Manassen, J., Photo-electrochemical cell 
containing chalogenide redox couple 
and having storage capability, 4:22102 

Polycrystalline CdSe-based photo- 
electrochemical cells, 4:22111 

Mancuso, R.A., See Jansen, W.D., 4:23073 

Mandel’baum, M.M., Ways of improving 
the efficiency of seismic survey 
operations in the southern regions of 
the Siberian Platform, 4:21345 

Mandler, J.W., See Randolph, P.D., 
4:23246, 4:23253 

Mangold, D., Thermal effects in overlying 
sedimentary rock from in-situ 
combustion of a coal seam, 4:21315 
(LBL—8172) 

Mangum, B.W., Thermal analysis—human 
comfort—indoor environments, 
4:23592 (NBS-SP—491) 

Manion, W.J., Reactor decommissioning— 
information pertinent to planning, 
4:22938 

Maniscalco, J., See Monsler, M., 4:25067 

Maniscalco, J.A., See Berwald, D.H., 
4:25042 

Manners, L., See Marrujo, F., 4:22837 

Mannheim, P.D., Parity violation and the 
masslessness of the neutrino, 4:24811 
(DOE/ER/70004—225) 

Manning, J.J., See Muckenthaler, F.J., 
4:22862 

Marable, J.H., See Broadhead, B.L., 
4:24883 

Marchaj, T.J., System for storing liquefied 
gas, 4:21596 

Marchal, P., See Vertut, J., 4:24206 

Marchello, J., See Almenas, K., 4:23222 

Marchello, J.M., See Almenas, K.K., 
4:23184 

Marchertas, A.H., Analysis of prestressed 
concrete vessels for HCDA loads, 
4:23265 

Marchetti, C., 10'*: a check on Earth 
carrying capacity for man, 4:23437 





MAY 15, 1979 


Marchetti, G., See Di Vecchia, A., 4:22305 
Marcinowski, S., See Dudzisz, J., 4:22619 
Marecek, J.F., See Ramirez, F., 4:24114 
Marek, J., See Mohyla, I., 4:23391 
Margetan, F.J., Hydrodynamic model 
wavefunctions in intrinsic coordinates 
and their application to the structure 
of even-even nuclei, 4:24869 (IS-T— 
825) 
Marguilies, F., Social problems of energy 
economy, 4:23434 
Marinangeli, R.E., Photoassisted 
heterogeneous catalysis with optical 
fibers: I. Isolated single fiber, 4:22105 
Marino, S.A., See Rohrig, N., 4:24632 
Marinosyan, R.E., Analysis by a computer 
experiment of the static stability of 
electric power systems, 4:22702 
Markley, R.A., See Coffield, R.D. Jr., 
4:22901 


See Engel, F.C., 4:22867 
Markov, Yu.M., See Arabei, B.G., 4:24018 
Markowski, F a. See McCall, T. B., 

4:23257 
Marks, T., See Rost, E., 4:24822 
Markus, H., Gasification of pit coal and 
coke with hydrogen at high pressure, 
4:21193 (NP—23558) 
Markuszewski, R., Coal desulfurization by 
leaching with alkaline solutions 
containing oxygen, 4:21159 (IS-M— 
158) 
See Wheelock, T.D., 4:21157 
Markworth, A.J., See Bauer, A.A., 4:22736 
Marles, K.C., Solar heating panels, 4:22383 
Marlin, J.M., Regional operations research 
program for development of 
geothermal energy in the Southwest 
United States. Second quarterly 
report, 4:22492 (NMEI—10-2Q) 
Regional operations research program 
for development of geothermal 
energy in the Southwest United 
States, 4:22493 (NMEI—10-3Q) 

Regional operations research program 
for development of geothermal 
energy in the southwest United States. 
First quarterly report, 4:22494 
(NMEI— 10-10) 

Marling, J., Ultraviolet ion laser 
performance and spectroscopy for 
sulfur, fluorine, chlorine, and bromine, 
4:24280 

Marling, J.B., Advanced blue-green 
electro-optics: very narrow 
bandwidth, wide field-of-view 
detectors, 4:24407 (UCID—17915) 

Marnay, L., See Barkats, G., 4:22035 

Marotta, C.R., Simple relationship of 
maximum Ak due to compaction of 
unmoderated fissile materials, 4:24184 

Marowsky, G., High temperature studies of 
electron—beam pumped argon— 
nitrogen laser characteristics, 4:24270 

Marr, W.W., See Anderson, T.T., 4:23121 

Marrero-Aldea, R.J., See Kausch, W.J., 
4:21195 

Marriott, A.T., See Ferber, R.R., 4:22129 

Marro, J., See Penrose, O., 4:24908 

Marrujo, F., CRBRP sodium circulating 
pump design evaluation, 4:22837 
(CONF-780251—P2, pp 10.289- 
10.314) 

Marschall, C.W., See Hahn, G.T., 4:23155 

Marsh, W.D., Requirements assessment of 
photovoltaic electric power systems, 
4:22115 (EPRI-ER—515-SR, pp 17.1- 
17.21) 


Requirements assessment of wind power 
plants in electric utility systems. 
Volume 1. Summary report, 4:22574 
(EPRI-ER—978-SY(Vol.1)) 

Requirements assessment of wind 
energy systems, 4:22578 (EPRI-ER— 
515-SR, pp 20.1-20.13) 

Marshall, J., See McSherry, A.J., 4:22847 


71A 


Marshall, N.H., FORTRAN: past, present, 
and future, 4:25118 (CONF-790402— 
8 


Marshall, R.K., See Hann, C.R., 4:22721 

Marshall, W.F., Performance 
characteristics of automotive engines 
in the United States. First series - 
Report No. 12. 1975 Perkins diesel 
247 cid (4.0 liters), f. i. Interim report 
June 1977, 4:23732 (PB—281777) 

See Chamberlain, T.W., 4:23713, 
4:23714, 4:23715 

Martel, R.A., See Duvall, J.J., 4:21619 

Martella, L.L., See Navratil, J.D., 4:21761 

Martens, D.C., Chemical effects on plant 
growth of fly-ash incorporation into 
soil, 4:21254 (CONF-760429—, pp 
637-644) 

Martens, H., Method for the manufacture 
of a superconductive Nbs3Sn layer on a 
niobium surface for high frequency 
applications, 4:24179 

Martin, F.J., Boilup threshold for the 
bottled-up transition-phase pool, 
4:23282 

Martin, J.C., See Salzman, G.C., 4:24604 

Martin, J.G., See Duggan, C., 4:23544 

Martin, L., See Brizzee, K.R., 4:24654 

Martin, M., Description of a spectral 
atmospheric radiation monitoring 
network, 4:24402 (LBL—8272) 

Radiative and passive cooling, 4:23583 
(LBL—6877, pp 38-39) 

See Berdahl, P., 4:21967, 4:21969 

See Wahlig, M., 4:22207 

Martin, M.M., High-uranium-loaded 
U;sOs—Al fuel element development 
program, 4:23075 (CONF-781151—1) 

Martin, P., See Fancher, D.L., 4:24365 

Martin, P.G., Cadmium toxcity in the 
pregnant rat, 4:24705 (CONF- 
771017—, pp 586-599) 

Martin, T.G., See Williams, D.F., 4:21628 

Martin, W.J., See Wichner, R.P., 4:22818 

Martinez, J.D., See Thoms, R.L., 4:23316 

Martinez-Vargas, C.M., See Kimmel, C.A.., 
4:24696 

Martinson, Z.R., Reactivity initiated 
accident test series, test RIA 1-1. 
Quick look report, 4:23165 (TFBP- 
TR—300) 

Martynenko, Yu.V., Problems of 
interaction between fast particles and 
a solid related with thermonuclear 
reactor development, 4:25002 (IAE— 
2815) 

Martz, C.P., See McColl, J.G., 4:24730 

Maruyama, H., Kobayashi, I., See Sakurai, 
M., 4:23061 

Mascy, A.C., A review of NASA- 
sponsored technology assessment 
projects, 4:21792 (N—78-24000) 

Mashni, C.I., See Jolley, R.L., 4:24122 

Maskalick, N.J., See Feduska, W., 4:22018 

Masker, W.E., See Chase, J.W., 4:24636 

Maslenok, B.A., Lock device, 4:23066 

Maslov, V.A., See Azovskiy, Yu.S., 4:24920 

Mason, J.H., See Ritterbusch, S.E., 
4:22792 

Mason, R.C., See Paulson, A.E., 4:23214 

Mason, W.E. Jr., POSTACO, a post- 
processor for scalar, two-dimensional 
finite element codes, 4:25135 
(UCID—17979) 

Massey, M.J., See Koblin, A.H., 4:21186 

Masterson, R.E., Improved version of the 
transverse momentum equation for 
COBRA-IV-I, 4:22794 

New scheme for solving the COBRA 
energy equations during natural- 
circulation conditions, 4:23295 

Masuda, T., See Kusaka, Y., 4:23560 

Masung, L.S., Interplanetary propagation 
of flare-associated energetic particles, 
4:24737 (N—78-24014) 

Materas, J.L., See McEdwards, J.A., 
4:22904 


MAYNARD 


Materna, P., Flow-related heating/cooling 
problems in the TFTR vacuum vessel, 
4:25029 

Matheny, R.A., Radiation damage in 
ceramics for fusion reactor first-wall 
applications, 4:25098 

Mathias, K.E., Desalination of geothermal 
resources, 4:22561 

Mathis, C.H., Safeguarding the operation 
of electric power generation and 
transmission systems in West 
Germany, 4:22688 

Mathur, M.P., See Ekmann, J.M., 4:21308 

Mathur, P.P., See Connor, T.J., 4:22142 

Matlin, R.W., Photovoltaic-powered 
irrigation experiments in the United 
States, 4:21999 (COO—4094-28) 

Matsuda, H., Theory of steady—state 
current—voltage curves of redox 
electrode reactions in hydrodynamic 
voltammetry. I. Laminary stagnation- 
point flows, 4:24058 (INEL-tr—31) 

Matsuda, T., Structure of the Stewartson 
layers in a gas centrifuge. Pt.2. 
Insulated side wall, 4:21686 

F., Gamma source for a 


i, S., 4:22040 


gami., 
. Matsumura, J., See Sato, Y., 4:22639 


Matsunami, S., See Koike, S., 4:23811 

Matsuo, A., See Takamura, M., 4:23835 

Matsuoka, K., See Noritomi, K., 4:22563 

Matsuura, K., See Nishimura, M., 4:22078 

Mattas, R.F., See Yaggee, F.L., 4:22778, 
4:23961 

Matteson, M.J., See Herrmann, J.P., 
4:24489 

Matthes, H.G., Power supply equipment 
for induction heating plant, 4:24166 

Matthoefer, H., Economic importance of 

a research, 4:23461 

Mattice, J.S., See Adams, S.M., 4:24686 

Mattila, L., Probabilistic analysis of LWR 
LOCA: fuel damage and radioactivity 
release, 4:23250 

Mattox, D.M., Solar selective coatings, 
4:22354 (NP—23186, pp 6p, Paper 3) 

See Pierson, H.O., 4:24022 

Matuschak, P.E., Ceramic reheat 
combustor, demonstration of 
feasibility, 4:23771 

Matyukhin, N.M., See Ushakov, P.A., 
4:23010 

Mauk, C.E., See Dasgupta, S., 4:22455 

Maulbetsch, J.S., See Johnson, B.M., 
4:22593 

Mauler, E., See Matthes, H.G., 4:24166 

Mazure, D.R., See Brooks, J.G. Jr., 4:23058 

Maurer, W.C., Economic incentives for 
improved geothermal drilling motors, 
4:22542 (TID—28708) 

Maury, F., See Barret, J., 4:22686 

Maxwell, D.E., See Wahi, K.K., 4:21825 

Maxwell, E., reg, oye recovery in coal 
washing by high gradient —- 
separation. Final report, 4:21156 
(FE—8887-1) 

Maxwell, J.C., See Goff, F.E., 4:24720 

May, K.W., Remotely replaceable and 
testable off-gas filter system for the 
NWCF, 4:24225 

See Fletcher, R.D., 4:24226 

May, M., See Cester, R., 4:24389 

May, M.G., Internal-combustion engine, 
4:23725 

May, W.E., Determination of the solubility 
behavior of some polycyclic aromatic 
hydrocarbons in water, 4:21502 

Maya, L., Crystalline compounds and 
glasses i . Ln. — O3;—NaF— 
NaBF,, 4 

Mayer, E., ‘See nal E., 4:22467 

Mayfield, M.E., Relevance of fatigue tests 
soe cold a5 piping, 4:22766 EG/ 


Maynard, € C.W., See eer E.T., 4:25009 
See Conn, R. W., 4:2498 





MAYNARD 


See Ragheb, M.M.H., 4:25045 

Maynard, J.B., See Kepferle, R.C., 4:21524 

Maynard, L., See Meadows, J.W.T., 
4:24558 

Mayo, F.R., Oxidations of coal by aqueous 
sodium hypochlorite, 4:21231 (FE— 
2202-24, pp 97-119) 

Mayo S.E., See Glaros, S.S., 4:25061 

Maysilles, J.H., Extracting uranium from 
low-grade ore from the Coso 
Mountains, California, 4:21676 (BM- 
RI—8306) 

Mazandarany, F.N., Materials utilization in 
the General Electric coil for the 
Large Coil Program, 4:25015 (CONF- 
781017—2) 

McAdams, J.B., Detailed hydrocarbon 
logs enhance formation evaluation, 
4:21366 

McAllister, W.J., See Feduska, W., 4:22018 

McBreen, J., Zinc electrode in sealed 
alkaline cells, 4:23397 

See Spaziante, P.M., 4:23565 

McBride, A.C., Mutational analysis of 
Chlamydomonas reinhardi: 
application to biological solar energy 
conversion, 4:22075 

McBride, J.P., Radiological impact of 
airborne effluents of coal and nuclear 
plants, 4:24673 

See Carr, R.W., 4:22851 
Meobrien, E., See Soltis, R.F., 4:23789 
cCall, T.B., Potential gas entry into 
FFTF after a postulated pipe rupture, 
4:23257 

McCandless, F.P., See Berg, L., 4:21155 

McCann, C.R., See Ekmann, J.M., 4:21308 

McCardell, R.K., See Sparks, D.T., 4:23245 

McCarl, B.A., See Polito, J., 4:23428 

McCarthy, G.J., Synthesis of nuclear waste 
monazites, ideal actinide hosts for 
geologic disposal, 4:21828 

See Gallagher, S.A., 4:23984 

McCarthy, W.H., Effect of gas 
composition on thermal conductivity 
of ceramic fuels, 4:23034 

McCartin, T.J., See Borgonovi, G.M., 
4:21695, 4:21696 

McCaslin, B., See Sivinski, H.D., 4:24644 

McCauley, E., Error analysis of the 
hydrodynamic vertical load function, 
1/5-scale MKI BWR pressure 
suppression experiment and analysis 
program. Progress report, 4:23170 
(UCID—18020-1) 

See Carr, E., 4:23171 

McClintock, M., Solar energy collector, 
4:22359 

McClung, R.W., See Foster, B.E., 4:22859 

McClure, J.D., See Pope, R.B., 4:21729 

McClure, J.W., See Pickles, W.L., 4:24061 

McClure, T.A., See Lipinsky, E.S., 4:22094 

McClurkin, J.L., See Taylor, D.S., 4:22884, 
4:24207 

McColl, J.G., Geochemical origin of 
surface waters in a geothermal area, 
4:24730 (CONF-760429—, pp 365- 
382) 

McColl, J.R. Jr., Technical status report 
No. 8, May 15, 1978—August 15, 
1978, 4:22473 (COO—4400-6) 

McCollum, W.A., See Neely, H.H., 4:22844 

McConnell, E.E., See Kimmel, C.A., 
4:24696 

McConville, J., Rapid transit via the sun, 

:23796 


McCord, R.B., See Rasmussen, D.E., 
4:23821 
McCormack, J.E., Jr., Qualification and 
proof testing of nuclear components, 
:23002 


McCormick, R.J., See Ctvrtnicek, T.E., 
4:23682 
McCracken, W.E., Hydrodynamics of 


diversionary booms. Final report, 
4:21474 (PB—281282) 


72A 


McCreight, L.R., Feasibility study of coal 
slag based glasses for hot gas clean-up. 
Final report of Phase 1, April 26, 
1977—April 25, 1978, 4:21163 (TID— 
28660: 


) 
McCright, R.D., See Ludemann, W.D., 
4:21819 


McCullough, E.J., Historical Resources 
Impact Assessment, western portion 
= Syncrude Lease No. 17, Alberta, 

21640 


McCurry, R.H., See Harden, C.T., 4:22786 

McDaniel, T., See Borgonovi, G. M., 
4:21696 

McDaniels, D.K., See Kaehn, H.D., 
4:22451 


See Vignola, F, 4:22420 

McDonald, C.F., Nuclear closed-cycle gas 
turbine (GT-HTGR): a utility power 
plant for the year 2000, 4:22815 (GA- 
A—15184) 

McDonald, C.L., GEOCITY model: 
description and application, 4:22559 
(BNWL-SA—6343) 

McDonald, D.W., See Roberts, M.J., 
4:24414 

McDonald, J., Pool-type large breeder 
reactor plant design, 4:22898 

McDonough, W.J., See Freiman, S.W., 
4:23778 

McDowell, J.H., See French, R.L., 
4:22458, 4:22459 

McDowell, M.W., See Hoffman, N.J., 
4:25073 

McDowell, W.J., See Roddy, J.W., 4:24078 

McDowell, W.P., See Keefe, D, 4:24499 

McDuffee, W.T., Design criteria for vault 
automation in special nuclear material 
storage, 4:21848 (NUREG/CR— 
0372) 

McEdwards, J.A., Selection of reactor 
cover seals and bearings for a 1000- 
MW(e) LMFBR, 4:22904 

McElhaney, R.J., See Goodpasture, R.T., 
4:21668 

a D.L., See Achenbach, P.R., 

4:23475 


McElroy, J.L., See Bonner, W.F., 4:21760 
McElroy, W. N., See Gold, R., 4: 23965 
McEntire, PL, Global optimality theorem 
for spatial dynamic programming, 
4:25114 (CONF-781005—4) 
See Chong, C.Y., 4:25113 

McEvilly, T.V., Broadband discrimination 
studies. Final technical report 1 June 
1973—30 September 1977, 4:24462 
(AD-A—054973) 

MceFee, A.F., Hematopoietic recovery of 
pigs after chronic prenatal irradiation, 
4:24657 (CONF-771017—, pp 244- 
253) 

MeFee, W.W., See Peel, J.W., 4:24678 

McGann, R., Combined cycle electric 
power generating system with 
improvement, 4:22606 

McGhan, V.L., Well maintenance 
evaluation, 4:24575 (PNL—2635) 

McGhee, J.W., Relative wetting properties 
of crude oils in Berea sandstone, 
4:21497 (BETC/RI—78/9) 

McGill, B., 5% NiCrMoV steel for welded 
low pressure steam turbine rotors, 
4:23837 

McGill, G., See Herbert, K., 4:21548 

McGinnis, C.A., See Disney, R.K., 4:22840 

McGrath, P.E., See Campbell, J.E., 4:21793 

McGuire, J.C., Radionuclide trap for 
liquid-metal-cooled reactors, 4:22874 

McGurl, G.V., See Cowser, K.E., 4:21170 

McHargue, C.J., Materials requirements 
for fusion reactors, 4:23973 

Materials requirements for fusion 
reactors, 4:25 

McHenry, J.R., Redistribution of cesium- 
137 due to erosional processes in a 
Wisconsin watershed, 4:24572 
(CONF-760429—, pp 495-503) 


ERA Vol. 4, No. 9 


McHugh, J.P., See Duncan, C.S., 4:22006, 
4:22011 


Mcliroy, H.M., Evaluation of cure cycles 
for syntactic foam, 4:24031 (BDX— 
613-1913(Rev.)) 

McKee, M., See Bishop, A.B., 4:24581 

McKenzie-Wilson, R., See Lam, C., 4:24750 

Mckeon, J.C., See Conner, J.G., 4:22351 

McKinley, T.W. Jr., See Russell, L.B., 
4:24693 

McLachlan, J.A., See Lucier, G.W., 
4:24694 

McLallin, K.L., See Kofskey, M.G., 
4:23738 

McLarnon, F.R., Reflection effects in 
interferometry, 4:24025 

McLaughlin, R.D., See Fox, J.P., 4:21623 

See Hadeishi, T., 4:24071 

See Hollowell, C.D., 4:24498 
McLean, A., See Pickles, C.A., 4:23696 
McLean, A.F., Overview of ARPA/ 

ERDA/Ford ceramic turbine 
program, 4:22624 

McLean, J.E., See Kausch, W.J., 4:21195 

McLean, R.B., See Coutant, C.C., 4:24679 

McLellan, E.J., See Czuchlewski, S.J., 
4:24251 

McLemore, D.R., See Nyman, D.H., 
4:21688 

McLennan, G.A., Core structural analysis 
codes verification/qualification, 
4:22883 

NUBOW-3D (inelastic): A FORTRAN 
program for the static three- 
dimensional analysis of bowed reactor 
cores, including irradiation creep and 
swelling, 4:23041 

McMeeking, R.M., See Rice, J.R., 4:23884 

McMillan, R.H., Genetic aspects and 
classification of important Canadian 
uranium deposits, 4:21645 

McMurrin, J.C., Sensitivity of flat plate 
solar collector performance to design 
and operating variables, with 
emphasis on transparent honeycomb 
collectors, 4:22452 

See Djordjevic, N., 4:22438 

See Lewandowski, A.A., 4:22453 
MeNair, G.W., Subcritical ‘limits for 

homogeneous gadolinium—poisoned 
Pu—H20O solutions, 4:24187 

McNatt, F.G., History of waste tank 1, 
1954 through 1974, 4:21782 
(DPSPU—78-11-8) 

History of waste tank 21, 1961 through 
1974, 4:21784 (DPSPU—78-11-10) 

McNeany, S.R., Design and evaluation of a 
nondestructive fissile assay device for 
HTGR fuel samples, 4:22821 (ORNL/ 
TM—6610) 

Detection of hydrogen buildup in 
initially pure nonhydrogenous liquids, 
4:21702 (ORNL/TM—6466) 

See Carpenter, J.A. Jr., 4:21850 
McNeely, B.N., See Brooks, A.A., 4:25127 
MeNitt, R.P., See Sudarshan, T.S., 4:23900 
McNulty, J.M., Organizing and managing 

coal exploration projects, 4:21300 

McPherson, R.B., See Watson, E.C., 
4:21721 

McRae, D.R., Solar energy collector, 
4:22407 

McSherry, A.J., C-1 irradiation creep in 
bending experiment: summary 
description and results of the first two 
interim examinations, 4:22847 
(GEFR—00403) 

MeVay, G.L., Irradiation-induced creep 
and swelling in 304L stainless steel, 
4:23977 

MeWhirter, J.H., See Fox, R.Q., 4:23674 

Meadows, J.W., Fission cross section ratio 
of *4*Pu relative to *°°U from 0.4 to 
10 MeV, 4:24865 (CONF-781174—3) 

Meadows, J.W.T., Sampling natural 
waters: are filtered samples true 





MAY 15, 1979 


solutions, 4:24558 (CONF-760429—, 
pp 253-264) 
See Coles, D.G., 4:24501 
Mech, J.F., See Raptis, A.C., 4:21165 
Mech, S.J., Recent advances in feature 
extraction techniques being developed 
for ultrasonic examination of 
austenitic stainless steel welds, 4:23079 
(HEDL-SA—1521) 
See Fields, S.R., 4:24238 
Mecham, D.C., See Lyczkowski, R.W., 
4:23181 
Mecholsky, J.J., See Freiman, S.W., 
4:23778 
Meckler, M., Simulations of solar assisted 
multiple zone water source heat pump 
system with diversity cooling loop, 
4:22263 
Medley, J.E., See Freeman, E.R., 4:23680 
Medley, S.S., Charge exchange ion 
temperature measurements during 
high power neutral beam injection on 
PLT, 4:24927 (PPPL—1507) 
Mednitskii, V.G., See Maslenok, B.A., 
4:23066 
Medrzychowski, R., See Greenwood, L.R., 
4:24163 
Meek, C.C., See Doerner, R.C., 4:23284 
Meeker, J.F., See Smith, R.O., 4:22328 
Meentemeyer, V., Climatic regulation of 
decomposition rates of organic matter 
in terrestrial ecosystems, 4:24532 
(CONF-760429—, pp 779-789) 
Mehlhorn, R., See Packer, L., 4:22057, 
4:24709 
Mehner, A.S., See Domenico, W.F., 
4:23247 
See Martinson, Z.R., 4:23165 
Meier, A., 500 homes: the energy 
inspection service, 4:23625 (LBL— 
6877, pp 75-77) 
Meier, P.M., Locational response to 
regulatory policy: a regional analysis 
of energy facility location, 4:23526 
(BNL—23597) 
Meier, W., See Monsler, M., 4:25062, 
4:25067 


Meier, W.R., Control of tritium breeding 
in the fluid-wall ICF reactor concept, 
4:25069 

Meijer, C.H., See Brooks, J.G. Jr., 4:23058 

Meiie, L.J., See Navratil, J.D., 4:21761 

Meinhold, H., Theoretical investigations 
into the problems of power and diesel 
motor heat pumps for compressor 
operation, 4:23613 

Meinke, H., See Franz, K., 4:23678 

Meinschein, W.G, See Rinaldi, G., 4:21624 

Meiss, J., Discussion of some weakly 
nonlinear systems in continuum 
mechanics, 4:24902 

Meixner, H., Innovation requirements in 
the case of energy-conserving 
technologies and the possibilities of 
governmental research and 
development policy, 4:23474 (CONF- 
7704101—1) 

Mekhtibeili, R.M., Effect of rock 
properties on ‘specific oxidizer 
requirements in in-situ combustion, 
4:21411 

Melnikov, A.I., See Kudintseva, G.A., 
4:23562 

Melendres, C.A., Electrochemical behavior 
of iron in solutions of lithium sulfide 
in molten LiCI—KCl, 4:23405 

Melentyew, L.A., Problems related to the 
management of conventional and 
nuclear power stations, 4:22588 

Melgeorge, E.L., Auxiliary heating device 
for standard hot water type home 
heating systems, 4:23633 

Melick, K.E., See Lambarski, T.J., 4:22016 

Mellinger, G.B., See Hann, C.R., 4:22721 

Melton, W., Solar heating and cooling of 
buildings: requirements definition and 


73A 


impact analysis, 4:22196 (EPRI-ER— 
515-SR, pp 5.1-5.18) 

Melvin, P., Oil spill and oil pollution 
reports: August 1977—October 1977. 
Quarterly report August—October 
1977, 4:21473 (PB—281114) 

See Ehrenspeck, H., 4:21478 

Memming, R., See Gissler, W., 4:22101 

Mendelsohn, M., See Gruen, D.M., 4:23329 

Mendelsohn, M.H., Effect on hydrogen 
decomposition pressures of group 
IIIA and IVA element substitutions 
for Ni in LaNis alloys, 4:23928 

Mendenhall, J.R., See Frizen, D.J., 4:24176 

Mendiratta, M.G., Slow crack growth 
from controlled surface flaws in hot- 
pressed SisN4, 4:24001 

Menezes, C.A., See Pavaskar, N.R., 4:22109 

Menke, W., See Schmid, G.H., 4:22077 

Menkhoff, H., Functioning of solar plants 
and their modules, 4:22179 (AED- 
Conf—78-104-002) 

Mensing, R.W., See Weed, H.C., 4:21823 

Mercer, R.F., Conflicting wellsite data on 
deep carbonate test, 4:21542 

See McAdams, J.B., 4:21366 

Mercier, M., See Cotsaftis, M., 4:24970 

Meredith, D.B., See Duff, W.S., 4:22264 

Merkel, R.H., Application of a calibrated 
slim hole logging tools to quantitative 
formation evaluation, 4:24436 

See Snyder, D.D., 4:24438 

Merriam, M., See Hoyer, E., 4:22333 

Merrill, B.J., See Hanson, G.H., 4:23300 

Merrill, D.W. Jr., See Hollowell, C.D., 
4:24712 

Merrill, E.W., See Trump, J.G., 4:24646 

Merrill, M.H., MEU/Th fuel cycle 
optimization for the Lead Plant, 
4:22814 (GA-A—15180) 

Merrow, E.W., Constraints on the 
commercialization of oil shale, 
4:21597 (R—2293-DOE) 

Mery, P., Variational approach to operator 
and matrix Pade approximants. 
Applications to potential scattering 
and field theory, 4:24816 

Merz, M.D., See Wang, R., 4:23828 

Mesko, J.E., Materials for direct 
combustion fluidized-bed steam 
generators, 4:23917 

Mesmer, R.E., See Bohlmann, E.G., 
4:22548 

Messenger, J.U., Treating wells to mitigate 
flow-after-cementing, 4:21559 

Use of oil-wetting spacers in cementing 
against evaporites, 4:21397 

Messerschmidt, H., Upgrading and 
utilization of coal, 4:21292 (AED- 
Conf—77-517-004) 

Messina, R., Mechanisms for the 
electrochemical reduction in 
nonaqueous media of cathodic 
materials used in lithium batteries. II. 
Mechanism of the electrochemical 
reduction of silver chromate in the 
mixture propylene carbonate—1,2- 
dimethoxyethane, 4:23355 

Messner, H.D., Determination of remanent 
magnetization of an earth formation 
penetrated by a borehole using a 
magnetometer followed by processing 
of data including micropulsation data, 
4:21337 

Metcalf, F.G., See Trump, J.G., 4:24646 

Metcalfe, A.G., Application of ceramics to 
MERADCOM 10 kW gas turbine 
engine, 4:22629 

Metz, P., See Andrews, J., 4:22182 

Metz, W.A., See Thomas, E.W., 4:24752 

Metz, W.C., See Berkey, E., 4:23426 

Metz, W.D., Energy storage and solar 
power: an exaggerated problem, 
4:22127 

Metzger, M., See Bhowal, P.R., 4:23855 


MILEY 


Meyer, B.A., Interferometric investigation 
of heat transfer in slat solar collector 
cells, 4:22448 

Meyer, C.E., Improved load follow 
strategy for return-to-power 
capability, 4:23059 

Meyer, C.H., Jr., H* and D* sputtering of 
thin tantalum films in the energy 
range of 0.6 to 15 keV, 4:25081 (GA- 
A—15134) 

Meyer, F., See Hirth, A., 4:24269 

Meyer, J.E., See Liu, Y.Y., 4:22735 

Meyer, L., See Baxi, C.B., 4:23099 

Meyer, N.I., Energy in a sustainable 
society: how much electricity do we 
really need, 4:23494 

Meyer, T., See Adler, T.J., 4:22062 

Meyer, W.E., See DeBell, G.C., 4:23751 

Meyer-Detring, D., Conceptual design of a 
floating drilling unit for oil and gas 
exploration in greater waterdepth, 
4:21333 (BMFT-FB-M—77-01) 

Meyers, A.C. III, Net energy analysis of 
the 100 MW/sub e/ commercial solar 
tower, 4:22145 

Meyers, G.W., Progress report on 
decommissioning of the sodium 
reactor experiment, 4:22940 

Meyers, R.E., Derivation of the probability 
density function for a stochastic 
nonlinear advection equation, 4:24464 
(BNL—50732) 

Modeling sulfur oxide concentrations in 
the eastern united states: model 
sensitivity, verification and 
applications, 4:24473 (BNL—25069) 

Michaels, T.E., See Mech, S.J., 4:23079 

Michaelson, S., See Quinlan, W.J., 4:24663 

Michaelson, S.M., Influence of microwave 
exposure on functional maturation of 
the rat, 4:24616 (CONF-771017—, pp 
300-316) 

Michalski, W., Physical versus social 
scarcity of minerals, 4:23449 

Michel, D., See Lamy, J.E., 4:24332 

Michel, H., See Craig, H.L. Jr., 4:22171 

Michel, H.V., See Asaro, F., 4:24053 
4:24549 

Middelbeek, C.G., Method for collecting 
lightweight substances floating on a 
liquid surface, 4:21482 

Mighdoll, P., Preliminary power train 
design for a state-of-the-art electric 
vehicle, 4:23788 (DOE/NASA/ 
0595—78/1(Vol.2)) 

Mihalka, M., See Petty, G., 4:21851 

Mikhailov, I.A., See Artem’eva, V.P., 
4:21506 

Mikhailov, M.D., Calculation of heat and 
mass transfer in chemically reacting 
turbulent flow in a tube, 4:22816 
(INIS-mf—3953, pp 217-226) 

Mikhailova, T.M., See Artem’eva, V.P., 
4:21506 

Mikhaylovskii, A.B., See Krasovitskii, 
V.B., 4:24975 

Mikk, I., Changes in heat transfer in the 
combustion chambers of steam 

enerators as a function of d it 
ormation on the gas side, 4:22620 

Mikols, W.J., Recent advances in spray 
calcination of nuclear wastes, 4:21759 
(PNL-SA—6719) 

Milam, D., Laser damage testing at LLL: 
an overview and an update, 4:24260 
(UCRL—81630) 

See Stokowski, S.E., 4:24043 

Milbrath, L.W., See Kamieniecki, S., 
4:21833 

Miles, J.B., See Klein, D.E., 4:22891 

Miles, K.J., See Anderson, T.T., 4:23121 

Miley, G.H., Nuclear pumping of XeF(B), 
a candidate laser Fa usion driver, 
4:24285 

Preliminary design of a self-sustained, 
advanced-fuel field reversed mirror 
reactor: SAFFIRE, 4:25020 





MILLER 


See Choi, C.K., 4:25034 

See Kruger, A.W., 4:24284 

See Morse, E.C., 4:24968 

See Stark, R.A., 4:25041 

Miller, A.K., Modeling cladding 
deformation and fracture in the 
SPEAR code system, 4:22732 

Miller, B., See Heller, A., 4:22107 

Miller, C.L., See Borgonovi, G.M.., 
4:21695, 4:21696 

Miller, D.G., See Bratton, R.J., 4:22625 

Miller, E.K., Prony’s Method revisited, 
4:24909 (UCRL—52590) 

See Lytle, R.J., 4:24746 

Miller, G.P., Improved process for 
welding studs, 4:24146 (BDX—613- 
2031(Rev.)) 

Miller, H., Rim-type hydroelectric 
machine, 4:21942 

Rim-type hydroelectric machine, 
4:21951 

See Howell, Y., 4:21958 

Miller, J., Solar plants for the planner, 
installer, and builder-owner, 4:22180 
(AED-Conf—78- 155-043) 

Solar watt installations for industrial, 
swimming, and heating water, 4:22316 
(AED-Conf—78-155-044) 

Miller, J.A., Preliminary results from a 
quasi-classical trajectory analysis of 
the H + O. + OH + O reaction, 
4:24139 (SAND—79-8205) 

Miller, J.D., See Whitbeck, J.F., 4:22536 

Miller, J.M., See Wagner, C.J., 4:22346 

Miller, J.W. Jr., See Fang, C.S., 4:22010 

Miller, M.C., Effect of Prudhoe crude oil 
on carbon assimilation by planktonic 
algae in an arctic pond, 4:24563 
(CONF-760429—, pp 833-850) 

Miller, O.K., See Linkins, A.E., 4:24526 

Miller, P.C., Problems of synthesis in 
mineral cycling studies: the tundra as 
an example, 4:24508 (CONF-760429— 
, pp 59-71 

See Barkley, S.A., 4:24531 

See Stoner, W.A., 4:24512 

Miller, P.D., Multiple electron loss cross 
sections for heavy ions incident on 
various atomic and molecular gases, 
4:24759 (CONF-781113—28) 

Miller, R.L., Corrosion of copper base 
alloys in a geothermal brine. SPE 
Paper No. 7881, 4:22549 (CONF- 
790108—2) 

Miller, S., See Clyne, A.J., Knarr, J.E., 
4:23332 


Miller, S.K., Solar energy conservation for 
Illinois greenhouses, 4:22217 (PB— 
281425) 

Miller, W.C., See Kolowith, R., 4:23081, 
4:23082 

Miller, W.F. Jr., See Alcouffe, R.E., 
4:22974 

Mills, A.F., See Dunbar, L.E., 4:23935, 
4:23936 


Mills, G.S., Fundamental mechanisms of 
penetration in GTA welding, 4:23827 

Mills, R.G., See Tenney, F.H., 4:24989 

Mills, W.A., Federal guidance for persons 
exposed to transuranic elements in the 
environment, 4:24652 

Mills, W.J., Effect of heat-treatment on 
elevated temperature fatigue-crack 
growth behavior of two heats of 
Alloy 718, 4:23887 (HEDL-SA— 
1544) 

Milne, T.A., See Connolly, J.S., 4:22066 

Milnes, A.G., Dual electrically insulated 
solar cells, 4:22037 

Milton, L.J., See Gelbard, E.M., 4:22975 

Miner, F.J., Chemistry research and 
development. Progress report, July 
1977—April 1978, 4:24132 (RFP— 
2803) 

Minges, G.P., Nuclear Instrumentation 
Module (NIM) standard logic 


74A 


processor as a portal signal analyzer, 
4:24393 (RFP—2808) 
Minkoff, M., See Leaf, G.K., 4:25111 
Minnear, W.P., Elastic properties of 
polycrystalline TiO/sub 2-x/, 4:24004 
Minns, J.L., See Bangart, R.L., 4:23067 
Mintsev, V.B., See Ivanov, Yu.V., 4:24962 
Mishenkov, V.A., See Rabkin, D.M., 
4:23676 
Mishima, S., See Nishikawa, K., 4:22533 
Mishina, L.V., Analytical solution of heat 
and mass transfer problem in 
2NOzreversible2NO + O2 chemical 
nonequilibrium mixtures in laminar 
flow in a plane channel at constant 
temperature of inert impermiable 
surface, 4:22817 (INIS-mf—3953, pp 
155-160) 
Misulovin, A., See Greenspan, E., 4:25043 
Mitchell, D.H., See Mudge, L.K., 4:21924 
Mitchell, D.J., See Schettler, P.D. Jr., 
4:21556 
Mitchell, E., See Tierney, W.T., 4:23729 
Mitchell, F.R., Method for determining 
residual oil saturation of a formation, 
4:21399 
Mitchell, H.C., See Buhl, W.F., 4:23587 
Mitchell, J.W., See Freeman, T.L., 4:22259 
See Meyer, B.A., 4:22448 
See Oonk, R.L., 4:22272 
Mitchell, K.W., See Barnes, C.E., 4:24396 
Mitchell, M.D., Carbon migration in 
transition joint welds, 4:23886 
(GEFR—00398) 
Mitchell, R.C., Thermal energy storage 
unit, 4:23333 
Mitsche, R.T., See Antos, G.J., 4:21438 
Mitsui, A., Biological solar energy 
conversion, 4:22063 
Hydrogen production by marine 
photosynthetic organisms as a 
potential energy resource, 4:22071 
Mitsuishi, Y., See Hirakawa, S., 4:22553 
Mitsumata, T., Iron—nickel battery: a new 
battery for electric vehicles in the 
National Research and Deveopment 
Project institued by the Ministry of 
International Trade and Industry in 
Japan, 4:23349 
Mittal, M.L., One-dimensional flow of a 
real gas in a diverging channel with 
generalized Ohm's law, 4:23558 
Mittal, Y., Smoothing of samples for 
maxima, 4:25124 (COO—2874-39) 
Mitzlaff, W.A., See Brauer, F.P., 4:24062 
Mix, L.P., See Burns, E.J.T., 4:25058 
Miyachi, S., Wavelength-effects of 
incident light on carbon metabolism in 
Chlorella cells, 4:22079 
See Mitsui, A., 4:22063 
See Miyachi, S., 4:22079 
See Nakamura, Y., 4:22082 
Miyada, T.S., Electromagnetic piston 
engine, 4:24342 
Miyake, T., Isotope separation method, 
4:21683 
New circulation method, 4:21682 
Miyazawa, T., See Tanaka, S., 4:22564 
Mizumori, S., See Johnson, R. B., 4:24584 
Mizuta, H., See Asaoka, T., 4:22965 
Mobley, R.M., Gabor lenses: experimental 
results at Brookhaven, 4:24353 
(BNL—25173) 
Mochizuki, M., See Murozono, M., 4:22038 
Mochizuki, N., See Kurita, S., 4:21900 
Modarres, M., Automatic reduction of 
complex fault trees by PL-MODT, 
4:23217 
Moden, J.R., Aluminum alloy for primary 
alkaline fuel cells and batteries, 
4:23574 
Moden, R., See Borg, S., 4:21464 
Moden, R.W., Solar energy potential for 
residential water heating and space 
heating in the 12th Congressional 
District of Pennsylvania. Analysis 


ERA Vol. 4, No. 9 


memorandum, 4:21982 (DOE/EIA— 
0102/22) 

Mody, K.J., Solar energy storage 
subsystem utilizing latent heat of 
phase change, 4:22487 

Moeller, C.E., High pressure steam 

eneration at 5 MW solar thermal test 
acility, 4:22148 

Moeller, W., Rheinkraftwerk Iffezheim, 
4:21949 

Moen, I., See Souers, P.C., 4:23991 

Mohamed, F.A., Comment on Harper— 
Dorn creep in Al alloys, 4:23897 

Mohamed, M.H., See Banks, R., 4:22336 

Mohr, D., See Gillette, J.L., 4:23251 

See Singer, R.M., 4:23252 

Mohr, T.G., See Johnson, C.F., 4:23748 

Mohre, D.L., See Kuliasha, M.A., 4:23537 

Mohyla, I., Application of SEM for 
monitoring morphological changes on 
the surface of secondary cell 
electrodes during cycling, 4:23391 

Moir, R.W., See Blum, A.S., 4:25035 

Molchanoc, A.A,, Prospects of using an 
information-measuring system for 
studying oil and gas wells, 4:21352 

Molecke, M.A., See Braithwaite, J.W., 
4:21814 


Molitor, V.D., Apparatus for utilization of 
waste energy, 4:23599 
Mollon, L., Container for the storage of 
spent radioactive fuel elements, and 
method of production, 4:21731 
Molvig, K., See Hirshman, S.P., 4:24965 
Molyet, R.G., See Eltimsahy, A.H., 4:22275 
Moncton, D. E., See Thomlinson, W.. 
:24039 


Monsler, M +» Electric power from inertial 
confinement fusion: the HYLIFE 
concept, 4:25062 (UCRL—81866) 

Electric — from laser fusion: the 
HYLIFE concept, 4:25067 

Montan, D.N., See Hanson, M.E., 4:21582 

Montenecourt, BS., Hypercellulolytic 
mutants and their role in 
saccharification, 4:24621 (CONF- 
7806107— 

Montgomery, T.L., See Rose, D.J., 4:22948 

Moodie, W.J., Safety considerations in 
grinding HMX, 4:24446 (MLM— 
2557(OP)) 

Moody, E., 1000-MW(e) pool plant 
LMFBR fabrication and construction, 
4:22899 

See McDonald, J., 4:22898 

Moody, J.R., See Rook, H.L., 4:24556 

Mooney, - &. See French, R.L., 4:22458, 
4:2245 

Moore, C. S, Transient heating flow tests 
for flat plate solar collectors, 4:22447 

See Blum, H.A., 4:22425 

Moore, G.A., See Heemstra, R.J., 4:21332 

Moore, N.D., See Cole, R.M., 4:21242 

Moore, R.E., See McBride, J.P., 4:24673 

Moore, R.L., See Clements, L.L., 4:24024 

Moore, W.L., Preliminary report on the 
geology of the Red River Valley 
drilling project, eastern North Dakota 
and northwestern Minnesota, 4:21642 
(GJIBX—3(79)) 

Moran, B., See Norris, D.M. Jr., 4:23885 

Moran, B.W., Automated gravimetric 
titrator for the determination of 
uranium in safeguards materials, 
4:21863 

Moran, T.J., Assumed-mode modeling for 
fast reactor core seismic analysis, 
4:22880 

Duct dilation experiments in EBR-II, 
4:22877 

Modeling fluid structure coupling for 
LMFBR cores, 4:22881 

See McLennan, G.A., 4:22883 

More, R.M., Numerical studies of dense 
plasmas using statistical and ionization 
equilibrium theories, 4:24957 
(UCRL—82150) 





MAY 15, 1979 


Moreira, S., Krycuk, G., Development of a 
radiofrequency local probe for void 
fraction measurements, 4:23008 

Morel, J.E., Particle transport in an 
anisotropic medium, 4:22973 

Morello, A., Future outlook for 
underground cables transmitting large 
powers at extra high voltages, 4:22685 

Morfitt, J., See Nertney, R., 4:23301 

Morford, R.J., See Carter, L.L., 4:25100 

Morgan, C., Chloride removal from DEA 
by ion exchange, 4:21552 (CONF- 
7703114—, pp K.1-K.8) 

See Garrison, J.D., 4:22463 

Morgan, C.R., See Ketley, A.D., 4:24126 

Morgan, R.E., FFTF and CRBRP reactor 
vessels, 4:22831 (CONF-780251—P2, 
pp 1.1-1.12) 

Morgan, T.L., Uranium hydrogeochemical 
and stream sediment reconnaissance of 
the Raton NTMS quadrangle, New 
Mexico, 4:21666 (LA—7344-M5) 

Morgan, W.C., See Gray, W.J., 4:25078 

Mori, H., See Nishikawa, K., 4:22533 

Mori, S., See Lindberg, J.F., 4:24200 

Mori, T., Process for removing nitrogen 
oxides using ammonia as a reductant 
and sulfated metallic catalysts, 4:22675 

Morihara, H., See Breneman, W.C., 
4:22002 

Morin, M.M., See Kopp, S.P., 4:21549 

Morin, T.L., See Polito, J., 4:23428 

Moritz, E., See Materna, P., 4:25029 

Moritz, P.S., See Gorman, R., 4:22183 

Morozov, A.V., See Kudintseva, G.A., 
4:23562 

Morozov, P.A., See Morozova, S.P., 
4:24272 

Morozova, R.A., See Samsonov, G.V., 
4:23939 

Morozova, S.N., See Veber, V.V., 4:21539 

Morozova, S.P., Scanning analyzer of the 
spatial distribution of CO: laser 
radiation, 4:24272 

Morris, D., See Elo, D., 4:24364 

Morris, D.J., See Kniffen, D.A., 4:24742 

Morris, M.E., Pilot plant study, 4:21879 
(SAND—78-1959C) 

See Sivinski, H.D., 4:24644 

Morris, R.A., See Schwalbe, L.A., 4:24075 

Morrison, H.F., Description, field test and 
data analysis of a controlled-source 
EM system (EM-60), 4:22514 (LBL— 
7088) 

Morrow, P.E., Clearance kinetics of 
inhaled particles, 4:24618 

Morrow, R.W., See Goodpasture, R.T., 
4:21668 

Morse, E.C., Stability of field-reversed 
mirrors, 4:24968 

Morse, M.L., Genetic recombination in 
mammalian cells in culture. Progress 
report, May 1977—April 1978, 
4:24611 (COO—4328-1) 

Morse, R.H., Aspects of tuning a boiler 
control system: a strategy for 
optimization, 4:22642 

Mortimer, S.R., See Wilson, R.E., 4:21715 

Moses, G.A., Hydrodynamic response of 
xenon gas after absorbing target 
debris, 4:25072 

See Conn, R.W, 4:25074 

Moshfeghian, M., Reaction equilibria for 
acid gas systems, 4:21551 (CONF- 
7703114—, pp J.1-J.14) 

Mosier, D.F., See Asaro, F., 4:24053, 
4:24549 

Mosko, S.W., See Fulmer, C.B., 4:24361 

Moskvich, V.A., See Salazhev, V.M.., 
4:21357 

Mossavar-Rahmani, B., Hedging against 
the energy crunch: two perspectives, 
4:23496 

Mossavar-Romani, B., Theory of crude oil 
prices. I. Introduction of opportunity 
costs, 4:21465 


75A 


Motamed, M., Pressure transients in BWR 
turbine valve closure, 4:23242 

Motley, R.W., Coaxial lower hybrid 
plasma source, 4:24963 (PPPL—1509) 

Mottet, N.K., Contrasting embryopathy 
produced by acute high and chronic 
low doses of methyl mercury, 4:24700 
(CONF-771017—, pp 491-504) 

Moulthroup, P., See Dorn, D., 4:23508 

Mozley, E., See Goldstein, N.E., 4:22513 

Mozzer, R.P., See Telkes, M., 4:22479 

Mrofchak, J.J., Energy saving device 
utilizing normally wasted heat from 
clothes dryers, 4:23634 

Mrowka, C., Evaluation of benefit/cost/ 
analyses in the automobile emissions 
control program. Report No. W8563- 
1, 4:23810 

Muchmore, C.B., Economic impact of 
proposed boron water quality 
standard for Wood River, R76-18, 
4:24580 (PB—281326) 

Muckenthaler, F.J., GCFR grid plate 
shield design confirmation 
experiment, 4:22862 (ORNL/TM— 
6580) 

Mudge, L.K., Investigation of gasification 
of biomass in the presence of catalysts, 
4:21924 (CONF-7809125—1) 

Mueller, C.J., Fast integral modeling of 
hypothetical core disruptive accidents 
in liquid-metal fast breeder reactors, 
4:23180 

Mueller, D.W., See Hamm, R.W., 4:24347 

Mueller, N., See Engel, W., 4:23764 

See Himmelstein, P., 4:23044 

Mueller, P., Heat pumps and repercussions 
on ground water, principle and 
application, 4:23582 (AED-CONF— 
78-033-002) 

Mueller, R.T., See Wallace, A., 4:24629 

Mueller, U.J., See Spielmann, H., 4:24692 

Mueller, W., Emsland oil refinery, 4:21447 

Muenzenmeier, K., Hot water supply using 
gas: Economic, modern and safe, 
4:23681 

Mughabghab, S.F., Nonstatistical effects in 
neutron capture: a review of recent 
experiments, 4:24846 (BNL-NCS— 
25448) 

Muhlestein, L.D., Liquid lithium 
containment and control, 4:25026 
(HEDL-SA— 1623) 

Muir, D.W., See LaBauve, R.J., 4:24819 

Mukherjee, S., See Kumar, V., 4:23919 

Mukhtar, H., Developmental aspects of 
epoxide-metabolizing enzyme 
activities in adrenals, ovaries, and 
testes of the rat, 4:24588 (CONF- 
771017—, pp 89-104) 

Mukunoki, J., See Yasuda, K., 4:23361 

Mulchi, C.L., Potential environmental 
effects associated with brackish water 
cooling towers at Chalk Point, 
Maryland, 4:24522 (CONF-760429—, 
pp 329-346) 

Muller, R.H., See McLarnon, F.R., 
4:24025 

See Smith, C.G., 4:24400, 4:24418 

Munford, R.G., See Hanway, J.E. Jr., 
4:23694 

Mumma, S.A., Integrated architectural and 
mechanical design for the Arizona 
State University energy efficient 
demonstration home, 4:23637 

MuMpbhrey, A.J. Jr., Environmental 
planning for offshore oil and gas. 
Volume V: Regional status reports. 
part 3: Gulf Coast. Final technical 
report, 4:21376 (PB—281448) 

Munch, J., Frequency stability and 
stabilization of a chemical laser, 
4:24282 

Munier, R., See Craig, H.L. Jr., 4:22171 

Munjal, P., See Fenster, S.J., 4:22123 

Munje, S., Heat pipe technology. A 
bibliography with abstracts. Quarterly 


MURTHA 


update, October—December 1978, 
4:24153 (TAC-HP—78-004) 
Munkelwitz, H.R., See Tang, I.N., 4:23113 
Munno, F., See Almenas, K., 4:23466 
Munroe, J.L., See Blevins, D.J., 4:24252 
Munson, D.E., In situ oil shale bed 
preparation study. Progress report, 
February 1976—February 1978, 
4:21608 (SAND—78-1950) 
Preliminary deformation-mechanism 
map for salt (with application to 
WIPP), 4:21815 (SAND—79-0076) 
Muntean, M.A., Preoscillation fields in a 
relativistic smooth-bore cylindrical 
magnetron, 4:24310 (UCID—17905) 
Murase, H., See Kiyoshige, M., 4:22822 
Muraszew, A., See Roessler, W.U., 4:23711, 
4:23712 
Murata, Y., See Ishii, R., 4:22086 
Murozono, M., Applications of silicon 
solar cells to electronic equipment and 
appliances for consumers, 4:22038 
Murphy, A., Coal pump development and 
technical support. Quarterly project 
report, July 3—October 1, 1978, 
4:21199 (TSR—78/9) 
Murphy, C.A., See Altman, R.F., 4:22484 
See Bowen, C., 4:22313 
Murphy, D.J. Jr., Performance 
considerations of nuclear reactor 
actinide recycle as a waste 
management alternative, 4:21830 
Murphy, D.L., See Lissauer, I.M., 4:21492 
Murphy, H.D., Evaluation of the Fenton 
Hill Hot Dry Rock Geothermal 
Reservoir. Part I. Heat extraction 
performance and modeling. Part II. 
Flow characteristics and 
geochemistry. Part III. Reservoir 
characterization using acoustic 
techniques, 4:22557 (LA-UR—78- 
3143) 
Murphy, J.A. Jr., Extruded metal solar 
collector roofing shingle, 4:22396 
Murphy, J.B., See Chase, J.W., 4:24636 
Murphy, L.J., National Solar Data 
Network, 4:22219 (SOLAR/0009— 
78/10) 
See Hale, H.J., 4:22279 
Murphy, M.C., See McGill, B., 4:23837 
Murphy, P.D, Design of rf power 
amplifiers (high and low Q) and 
lumped equivalent circuits of 
transmission lines with NMR 
applications, 4:24377 (IS—4596) 
Murphy, W.F., See Doerner, R.C., 4:23104 
Murray, D.R., Influence of uranium mill 
tailings on tree growth at Elliot Lake, 
4:21837 
Murray, F.J., Teratogenic potential of 
sulfur dioxide and carbon monoxide in 
mice and rabbits, 4:24698 (CONF- 
771017—, pp 469-478) 
See Perrin, E.V., 4:24649 
Murray, H.M., Effects of lead exposure on 
the developing rat parietal cortex, 
4:24701 (CONF-771017—, pp 520- 
535 


Murray, H.S., Instrumentation system for 
the Los Alamos National Security and 
Resources Study Center, 4:22200 
(LA—7569-MS) 

Solar heating results for the Nambe 
Community Center, 4:22201 (LA- 
UR—78-2589) 

Murray, O.L., Solar heat collecting, 
storing and utilizing apparatus, 
4:22237 

Murtagh, J.M.H., See Cairns, R.J.R., 
4:21468 


Murtagh, M.J., Recent results from the 
FNAL 15 foot bubble chamber, 
4:24781 (BNL—24932) 

Murtha, M.J., New developments in the 
lime-soda sinter process for recovery 
of alumina from fly ash, 4:21247 (IS- 
M—177) 





MYERS 


See Burnet, G., 4:21246 
See Roy, N.K., 4:21296 

Myers, D.W., See Berkey, E., 4:23426 

Myers, J., Bioengineering approaches and 
constraints, 4:22098 

Myers, J.A., See Altman, R.F., 4:22484 

Myers, J.D., Development of 
fluorophosphate gy pn | eo 
Glass. Final report, April 1, 1978— 
July 31, 1978, 4:24034 ENVO_1552- 1) 

Myers, J.E., See Jaeger, F.A., 4:23341 

Myers, LS. Jr., See Korman, E.F., 4:24681 

Myers, M.L., Procedure for estimating 
nonfuel ‘operation and maintenance 
costs for large steam-electric power 
plants, 4:22943 (ORNL/TM—6467) 

Mync, L., Exploratory studies on carbide 
fuel/coolant interactions, 4:23271 

Mynick, H.E., Minicourse in Lie 
perturbative methods, 4:24944 
(LBL—8453) 

Myznikov, K.P., See Ado, Yu.M., 4:24352 


Naaijer, G.J., See Durand, H., 4:22036 
Nabavian, M., See Saleh, M., 4:22750 
Naccach, A.F., Integrated food 
preservation center, 4:22307 
Solar concentrators for interplanetary 
applications, 4:22461 

Nafikova, R.Kh., See Lapshin, P.S., 4:21342 

Nagai, M., See Tsukui, K., 4:24197 

Nagalingam, S.J.S., See Miley, G.H., 
4:24285 

Nagarajan, V., See Gordon, B.A., 4:23943 

Nagase, M., Outlines of plan of Kuzuneda 
geothermal power station, 4:22534 
(CONF-761253—12) 

Nagasubramanian, K., See Chlanda, F.P., 
4:22674 

Nagelberg, A.S., Electrochemical 
determinations of the chemical 

tential and diffusivity of sodium in 
a/sub x/TaS: at 300°K, 4:24041 

Nagumo, M., See Ito, Y., 4:22565 

Nahas, N.C., Exxon catalytic coal 
gasification process: predevelopment 
program. Quarterly technical progress 
report, July 1—September 30, 1977, 
4:21184 (FE—2369-21) 

Naill, R.F., Managing the energy 
transition: a system dynamics search 
for alternatives to oil and gas, 4:23420 

Naiman, C.S., See Chicklis, E.P., 4:24262 

Nainiger, J.J., Effect of thermal barrier 
coatings on the performance of steam- 
and water-cooled gas turbine: steam 
turbine combined cycle systems, 
4:22601 (DOE/NASA/2593—78/4) 

Nair, K., Environmental assessment 
methodology: solar power plant 
applications, 4:21988 (EPRI-ER—515- 
SR, pp 22. 1-22.25) 

Naito, S., Infrared gas burner plate, 
4:24325 

Nakajima, F., See Mori, T., 4:22675 

Nakajima, M., See Suzuki, S., 4:23806 

Nakamura, H., See Asaoka, T., 4:22965 

Nakamura, S., An annotated bibliography: 
social and economic factors associated 
with electric power generation 1978. 
Report for 1970-78, 4:23427 (PB— 
281397) 

Nakamura, Y., Conversion of glucose- 
polymer to sucrose in Chlorella 
induced by high temperature, 4:22082 

Nakano, Y., See Sato, Y., 4:22639 

Nakase, T., See Hattori, T., 4:23805 

Nakatsuji, Y., Hydrocracking of a heavy 
anthracene oil over molten salt 
catalysts, 4:21222 

Nakayama, N., See Ikegami, S., 4:22040 


76A 


Nakles, D.V., Significance of process 
variables on liquid effluent production 
in coal gasification, 4:21203 

Namer, I., See Schefer, R., 4:24138 

Napier, J.C., See Metcalfe, A.G., 4:22629 

Naramoto, H., X-ray topographic study of 
dislocation-free niobium single crystal 
deformed at 180 K, 4:23894 

Narayan, J., Effect of thermal annealing in 
boron implanted, laser annealed 
silicon, 4:24032 (CONF-781167—S) 

Naser, J.A., RETRAN analysis of the 
Peach Bottom turbine trip tests, 
4:22741 

See Hornyik, K., 4:22744, 4:22746 

Nash, C.R., See Frandsen, G.B., 4:24219 

Nash, D.A., See Roberts, J.O., 4:23538 

Nash, D.J., Reproductive function in mice 
exposed to ancestral and direct 
irradiation, 4:24658 (CONF-771017—, 
pp 254-266) 

Nash, F.R., See Dixon, R.W., 4:24268 

Nash, J.M., See Gregory, K., 4:22292 

Nathan, C.A., See Flatau, C.R., 4:24204 

Nathanson, D., Individual load center: 
solar heating and cooling residential 
project, 4:22195 (EPRI-ER—S515-SR, 
pp 4.1-4.17 

Individual load center: solar heating and 
cooling commercial project, 4:22197 
(EPRI-ER—S515-SR, pp 6.1-6.13) 

Solar heating and cooling computer 
program: extension and 
documentation, 4:22198 (EPRI-ER— 
515-SR, pp 7.1-7.8 

Natusch, D.F.S., Characterization of fly 
ash from coal combustion, 4:21229 
(COO—4347-4) 

Formation and transformation of 
polycyclic organic matter from coal 
combustion, 4:21310 (COO—4347-1) 

Naudet, R., Parametric study of the 
criticality of natural reactors, 4:24182 
(LA-tr—78-67) 

Report on thermic effects in the study of 
the control and propagation of 
nuclear reactions, 4:21654 (LA-tr—78- 
71 


Nauenberg, U., Data labeling and packing 
scheme for the tagged photon 
spectrometer, 4:24385 (COO—2114- 
33 


Naumann, R.A., Nuclear chemistry 
project. Progress report, January 1, 
1978—December 31, 1978, 4:24818 
(COO—2184-46) 

Naumov, A.A., See Ado, Yu.M., 4:24352 

Naumov, A.L., See Onishchuk, T.M., 
4:21347 

Navratil, J.D., Waste management analysis 
for the nuclear fuel cycle: Parts I and 
II. Progress report, April 1— 
September 30, 1977, 4:21761 (RFP— 
2749) 

Nayashkova, E.F., Determination of design 
ratings for slection of electric 
equipment in networks for 330 kV and 

above, 4:22701 

Naymik, T.G., Application of a method for 
comparing one-dimensional and two- 
dimensional models of a ground-water 
flow system, 4:24722 (UCRL—52541) 

User's manual for a two-dimensional, 
ground-water flow code on the 
Octopus computer network, 4:24721 
(UCID—17908) 

Nazarova, G.S., See Fedortsov, V.K.., 
4:21419 

Ndongko. W.A., Research as the missing 
link, 4:23431 

Nearhoof, S.L., See Feduska, W., 4:22018 

Nebelung, C., See Uliman, H., 4:23014 

Nedashkovskii, I.V., Spontaneous fracture 
of coal during drilling as an indication 
of the burst danger of the critical zone 
of the stratum, 4:21290 

Neef, W.S. Jr., See Carlson, G.A., 4:24993 


ERA Vol. 4, No. 9 


Neely, H.H., Sodium—water reaction 
product deposition and post-test 
cleaning of the modular steam 
generator, 4:22844 (ETEC—78-9) 

Nees, J., Method of treating low antimony 
alloy battery grid material with 
phosphorus, 4:23387 

Negishi, N., See Hori, S., 4:22671 

Nehring, R., Giant oil fields and world oil 
resources, 4:21326 (RAND/R—2284- 
CIA) 

Neil, G.R., Infrared emission and 
scattering from the dense plasma 
focus, 4:24933 

Neil, V.K., Effects of longitudinal electric 
self-field on the acceptable energy 
spread in a free electron laser, 4:24256 
(UCID—17985) 

Neimark, L.A., See Yaggee, F.L., 4:22778 

Neimi, R.O., See Carmichael, L.A., 
4:22739 

Nekrasov, A.K., To the nonlinear theory of 
plasma waves, 4:24973 (IAE—2857) 

Nelson, B.K., Behavioral assessment in the 
developmental toxicology of energy- 
related industrial pollutants, 4:24697 
(CONF-771017—, pp 410-424) 

Nelson, G.O., Dual flow—temperature— 
humidity control system operating 
manual, 4:24156 (UCID—18000) 

Flow-temperature-humidity control 
system operating manual, 4:24155 
(UCID—17961) 

Nelson, G.S., See Rokeby, T.R.C., 4:22265 

Nelson, H.W., Subsurface environmental 
facies and reservoir relationships of 
the McMurray oil sands, Northeastern 
Alberta, 4:21602 

Nelson, L.S., Steam explosions with molten 
iron oxides, 4:23219 

Nelson, N.A., See Leatherman, R.H., 
4:22125 

Nelson, N.R., See Wallace, F.B., 4:23767 

Nelson, R.W., See Burns, R.E., 4:21791 

Nelson, W.R., See Hanus, N., 4:22861 

Nemchenko, N.N., See Nesterov, LI., 
4:21537 

Nemec, J.F., Production reactor 
decommissioning—the planning 
phase, 4:22937 

Nemecek, J.J., 2 megawatt hour energy 
storage-boiler tank, 4:23338 

See Chubb, T.A., 4:22128 

Nemkin, A.F., Quantitative evaluation of 
the small-amplitude dislocations of 
coal strata, 4:21287 

Nenakhov, V.A., See Korotaev, Yu.P., 
4:21561 

Nerheim, N.M., See Vetter, A.A., 4:24275 

Nertney, R., Risk tree analysis in criticality 
control, 4:23301 

Nesterenko, V.B., See Mikhailov, M.D., 
4:22816 

Nesterov, I.I., Argon in natural gases of 
northern fields in western Siberia as a 
time index of their formation, 4:21537 

Netherton, O.E., Solar heating assembly, 
4:22403 

Nettesheim, P., See Yarita, T., 4:24625 

Neuffer, D., Geometric aberrations in final 
focussing for heavy ion fusion, 
4:24356 (LBL—8304) 

Insertion of skew quadrupoles to 
exchange x - x’ and y - y’ phase 
spaces, 4:24355 (LBL—8302) 

Neuhauser, K.S., See Sivinski, H.D., 
4:24644 

Neuner, G.J., Design of a 150 kWe 
distributed collector solar thermal 
power station, 4:22153 (AED-Conf— 
78-212-013) 

Neuschaefer, H.E., Cavity geometry 
impact on power distribution 
measurement with multisection ex- 
core detectors, 4:22790 





MAY 15, 1979 


Nevskiy, V.A., Fractured structures and 
screens of uranium deposits in 
calderas of subsidence, 4:21649 

Newbury, F.H., See Cook, J.H., 4:24195, 
4:24362 

See Dowler, K.E., 4:24242 

Newman, J., See Fedkiw, P., 4:24098 

See Pierini, P., 4:24120 
See White, R., 4:24119 

Newton, A.B., Thermal storage and heat 
transfer system and method, 4:22476 

Newton, A.S., Acquisition of a gas 
chromatograph/mass spectrometer, 
4:24070 (LBL—6877, pp 161-162) 

See King, C.J., 4:21249 

Newton, L.E., LeBlond precision lathe 
safety modifications for HE 
machining, 4:24450 (UCID—18001) 

Ney, J.H., See Stahl, Q.R., 4:24335 

Neylan, A.J., Requirements for thermal 
insulation on prestressed concrete 
reactor vessels, 4:22813 (GA-A— 
15164) 

Nezlin, M.V., See Antipov, S.V., 4:24972, 
4:24974 

Nguyen, D.H., Effect of radiative heat 
transfer on the thermal-fluid behavior 
of molten UOz, 4:23288 


Nguyen, T., See Borgonovi, G.M.., 4:21695, 


4:21696 

Niarchos, D., See Viccaro, P.J., 4:23925 

Nica, A., See Radulet, R., 4:22691 

Nicholls, P.F., See Paluszny, A., 4:23744 

Nichols, F.A., Model for radiation creep 
due to the SIPA effect, 4:23039 

Nichols, I.L., See Maysilles, J.H., 4:21676 

Nicholson, F.D., Model of the mass 
transfer of corrosion products in high 
temperature, high pressure water 
circuits, 4:22773 

Nicholson, N.E., Sulfur dioxide removal 
process, 4:22669 

Nicholson, P.J., Conceptual design studies 
of control and instrumentation 
systems for ignition experiments, 
4:25085 (TID—28731) 

Nickola, P.W., See Sandusky, W.F., 
4:24505 

Nicks, L.J., See Ferrell, E.F., 4:24137 

Nicol, A.G., See Ledbetter, J.M., 4:24214 

Nicolai, H., Operating experiences with a 
ground-to-water heat pump for 
heating a two-family house with 
indoor swimming pool, 4:23611 

Nicolosi, S.L., See Tang, I.N., 4:23113 

oe D.A., See Varacalle, D.J., 
4:231 

Nielsen, Cl E, Equilibrium thickness of the 
stable gradient zone in solar ponds, 
4:22466 

Nielsen, T., Organic lead in normal human 
brains, 4:24715 

Nielson, N.E., Creating and operating an 
irradiator for use in a polishing stage 
of wastewater treatment, 4:24643 
(INIS-mf—4220, pp 90-106) 

Niessel, J.P., Method and apparatus for 
monitoring the output of a neutron 
detector, 4:22989 

Niessing, W.J., See Waksman, D., 4:22213 

Nigawara, S., See Sato, Y., 4:22639 

Nigg, D.W., See Varacalle, D.J., 4:23166 

Nihei, I., Experiments on 18-8 stainless 
steels exposed to liquid lithium. I. 
1,100-hour corrosion tests in lithium 
of 400, 500 and 600°C in natural 
circulation type testing apparatus, 
4:23942 (UCRL-Trans—1 1416) 

Radiation shielding device, 4:23023 

Nikonov, B.P., See Kudintseva, G.A., 
4:23562 

Nilsen, J., See Marling, J.B., 4:24407 

Nishikawa, K., Thermodynamic 
considerations for the energy 
conversion process in geothermal 
plants, 4:22533 

Nishikawa, S., See Morse, R.H., 4:22642 


77A 


Nishimura, K., Slowing down of ions due 
to Coulomb collisions in a plasma, 
4:24951 (UCID—18035) 

Nishimura, M., Biological conversion of 
light energy into electrochemical 
potential, 4:22078 

See Shigehara, K., 4:22103 

Nishimura, S., See Watanabe, M., 4:23692 

Nishioka, K., Withdrawal and insertion 
method of fuel assembly, 4:23047 

Nishita, H., Extractability of plutonium- 
238 and curium-242 from a 
contaminated soil as a function of pH 
and certain soil components. 
CHsCOOH-NH,OH system, 4:24537 
(CONF-760429—, pp 403-416) 

Nix, W.D., See Pharr, G.M., 4:23893 

Nixon, D., See Jaross, R., 4:22838 

Nixon, D.R., See Young, M.W., 4:23074 

Noakes, J.E., See Whalen, T.J., 4:23747 

Nobbs, D.M., See Linkson, P.B., 4:23697 

Nobles, J.E., Design and operation of first 
Amoco CBA unit, 4:21423 (CONF- 
7703114—, pp L.1-L.11) 

Noke, A.C., See Hossain, M.K., 4:23941 

Noll, K.E., See Loo, B.W., 4:24483 

Nolley, J.P. Jr., Sulfur dioxide removal by 
absorption and fractionation, 4:22673 

Nomiya, N., See Nishioka, K., 4:23047 

Nomura, M., See Nakatsuji, Y., 4:21222 

Nonoyama, T., Apparatus for introducing 
secondary air into an internal 
combustion engine, 4:23808 

Norbaeck, P.G., Catalytic purifier unit, 
4:23809 

Nordblom, G.F., Bipolar electrode support 
structures, 4:23381 

Norell, K.T., Waste disposal, 4:21764 

Noren, D.W., See Livermore, A.W., 
4:22360 

Norinder, O., See Tuxen-Meyer, H., 
4:23164 

Noritomi, K., Change of specific resistivity 
of moist rock with temperature, 
4:22563 (CONF-761253—14) 

Underground geothermal gradient in 
northern Akita prefecture, 4:22509 
(CONF-751267—13) 

Underground geothermal gradient in 
southern Akita prefecture, 4:22510 
(CONF-751267—14) 

Normark, W.R., See Wilde, P., 4:24731 

Norris, A.E., See Cowan, G.A., 4:21643 

Norris, D.M. Jr., Computer model for 
ductile fracture: applications to the 
Charpy V-notch test. Phase one 
report, 4:23885 (EPRI-NP—961) 

Norris, J.R., See Katz, J.J., 4:24607 

North, W.J., Possibilities of biomass from 
the ocean: the Marine Farm Project, 
4:22090 

Northrop, D.A., See Tyler, L.D., 4:21581 

Northrup, C.J., See Hinkebein, T.E., 
4:22338 

Norton, D., Exploration criteria for low 
permeability geothermal resources. 
Final report, 4:22498 (TID—28733) 

Norwood, C.B., See Lake, J.L., 4:21491 

Nosek, S.M., Ceramics for the advanced 
automotive gas turbine engine: a look 
at a single shaft design, 4:23773 

Noton, L.R., Water quality and aquatic 
resources of the Beaver Creek 
Diversion System, 1977. 
Environmental Research Monograph 
1978-3, 4:21639 (NP—23491) 

Novak, J.K., See Gjovig, A.J., 4:24363 

Novakov, T., Atmospheric Aerosol 
Research Group, 4:24481 (LBL— 
6877, pp 122-141) 


Novakovskii, V.M., See Konstantinov, I.O., 


4:23970 

Novendstern, E.H., See Thompson, D.C., 
4:22834 

Novikov, M.N., See Azovskiy, Yu.S., 
4:24920 


Noyes, H.P., See Bastin, T., 4:24794 


OGAWA 


a M.G., See Azovskiy, Yu.S., 
4:24920 


eer a III, See Shumaker, R.C., 


Negeak ry c. Modular tubular solar 
energy collector apparatus, 4:22384 

Nurnberg, R.K., Universal differential 
thermostat for solar heating system, 
4:22236 

Nussbaum, O.J., Experiences with a low 
cost residential solar hot water 
system, 4:22332 

Nussbaumer, M., See Moeller, W., 4:21949 

Nye, J.S., Time to plan for the next 
generation of nuclear technology, 
4:23460 

Nyman, D.H., Handling system for nuclear 
fuel pellet inspection, 4:21688 
(HEDL-SA—1417) 


Oo 


O’Banion, K., See Hanson, M.E., 4:21557 

O'Brien, E.E., See Meyers, R.E., 4:24464 

O'Brien, W.S., See Muchmore, C.B., 
4:24580 

O'Connell, M.F., Radioactivity associated 
with geothermal waters in the western 
United States. A modeling effort to 
calculate working levels of radon-222 
= its progeny for nonelectrical 

Phe oss) Technical note, 4:24672 
oDeanall EP., Reed for a cost-benefit 
perspective in the nuclear regulatory 
process, 4:22934 

O'Donnell, F.R., See Etnier, E.L., 4:2467C 

oO’ ar N.M., See Herzenberg, C.L., 
4:2122 

O' — 4 J., See Collares-Pereira, M., 

4: 

O’Gallagher, J.J., Compound paral bolic 
concentrator for operation at mat 300°C, 
4:22460 

O'Hare, L.R., Electric generation by light- 
variable capacitance, 4:21993 

O'Leary, R.J., Symons, D.T.A., 
4:21651 


O'Neill, M.J., Optical analysis of 
paraboloidal solar contractors, 
4:22456 

Oakes, T.W., See Stephenson, R.L., 
4:24504° 


Ober, T.G., See Terney, W.B., 4:22781 

Ochi, K., See Miyake, T., 4:21683 

Ochs, T, Tracking collector subroutine and 
modifications to the existing TRNSYS 
radiation processor, 4:22: 

Odar, F., See Hsu, C.J., 4:22743 

Oden, D.R., See McNair, G.W., 4:24187 

Odintsova, T.V., Distribution features of 
trace organic matter in oil and gas 
accumulation zones of the Irkutsk 
Basin, 4:21344 

Oehlberg, R.N., Better estimate 
consequences of a PWR hypothetical 
LOCA, 4:23236 

See Falotico, R.N., 4:23237 

Oeser, P., See Voelker, H.M., 4:23804 

Oetting, F.L., High-temperature enthalpies 
of plutonium monocarbide and 
plutonium sesquicarbide, 4:24131 
(RFP—2782) 

Offer, H.P., Final report on vacuum arc 
remelted tubesheet forging p — 
for CRBRP steam generators, 4:22846 
(GEFR—00379) 

See eee M.D., 4:2388 
E., See Cummings, C. E., 4:24218 

Ogawa, rs Measurement of inclusive 
production of neutral pions at high 
transverse momentum, 4:24791 
(LBL—8305) 





OGAWA 


Ogawa, H., See Tsuda, S., 4:23360 

Ogawa, N., See Miyake, T., 4:21682 

Ogawa, T., Two phases of CO: absorption 
on leaves, 4:22080 

Ogawa, Y., See Tsuji, M., 4:22964 

Ogden, J.S., See Snyder, M.J., 4:21591 

Ogiya, S., Core-supporting structure in a 
reactor, 4:23029 

Oguchi, K., See Noritomi, K., 4:22509, 
4:22510 

Ohashi, N. Watanabe, Y., D.C. power 
outs 4:23409 

-» See Packer, L., 4:22056 
Obkeahi Y., See Tsukui, K., 4:24197 
‘ W.F., See Fulmer, C.B., 

4:24361 

Ohta, T., Hydrogen production methods 
from water, 4:21899 

Ohwada, H., See Hozuma, H., 4:21431 

Ohya, T., Storage battery, 4:23374 

Ojha, T.P., See Quadri, S.A., 4:21940 

Oka, T., See Suzuki, M., 4:22545 

Okada, M., See Kubarych, K.G., 4:23896 

Okada, Y., See Hori, S., 4:22671 

Okami, K., See Tsuda, S., 4:23360 

Okamitsu, J.K., Inelastic alpha particle 
scattering on ®*Y, 4:24839 (COO— 
0535-766, pp 58-59) 

Okamoto, S., See Yasuda, K., 4:23361 

Okazaki, H., See Ramirez, F., 4:24114 

Okula, K., See Conn, R.W., 4:25087 

Okuno, H., Azimuthal spread of the 
avalanche in proportional chambers, 
4:24376 (BNL—25258) 

Okuyama, K., See Miyake, T., 4:21682 

Olafsson, P., See Thorlaksson, R., 4:21946 

Olander, D.R., See Dooley, D., 4:24020 

Oldham, R.D., See Larsen, R.P., 4:24574 

Olinger, B.W., See Carter, W.J., 4:21600 

Olinger, K.D., See Heyen, W.L., 4:22385 

Oliver, B.F., See Holder, J.D., 4:23986 

Oliver, D.J., See Zelitch, I., 4:22084 

Oliver, R., See Schmidt, S.C., 4:21606 

Ollis, D.F., See Marinangeli, R.E., 4:22105 

Olmos, J., See Leaver, D., 4:23117, 4:23216 

Olsen, A.R., See Cunningham, M.E., 
4:23037 

See Judkins, R.R., 4:22768 

Olsen, D.K., Measurement and resonance 
analysis of neutron transmission 
through uranium-238, 4:24864 

See Wharton, D.M., 4:22957 

Olsen, J.N., See Burns, E.J.T., 4:25058 

Olsen, J.P., Solar panel flat plate collector, 
4:22376 

Olson, A.L., See Wade, M.A., 4:24233 

Olson, C., See Fenster, S.J., 4:22123 

Olson, N.C., Radiation shield integrity 
testing at the new waste calcining 
— 4:21842 

Olson, N.T., See Brown, W.F., 4:22873 

Olson, RH, See Gerety, E.J., 4:24470 

Olsson, O., See Gustafsson, A., 4:23595 

Olszewski, "J. S., See Bromley, Ww. D., 
4:22769 

Olszewski, M., Power plant land 
availability constraints on waste heat 
utilization, 4:22678 (CONF-781213— 


4) 

Onani, T., See Kurita, S., 4:21900 

Ondov, J.M., Elemental particle-size 
emissions from coal-fired power 

lants: use of an inertial cascade 

impactor, 4:22677 

Onishchuk, T.M., Correlation of pay seams 
of the ‘lower Cretacean in the Central 
Ob’ oil-gas area, 4:21347 

Onorato, F.J., See Stern, S.A., 4:23125, 
4:24083 

Onuma, M., See Saito, T., 4:23210 

Ookubo, Y., See Suzuki, S., 4:23806 

Oonk, R.L., Performance of solar- 
desiccant cooling systems in New 
York City, 4:22272 

Ooyama, J., No fixing hydrogen bacteria, 
4:22088 


78A 


A.K., See Cheng, R.K., 
4:21917 
Oppliger, G., See Morrison, H.F., 4:22514 
, A., Flow control in solar heating 
and cooling applications, 4:22273 
Ordy, J.M., See Brizzee, K.R., 4:24654 
Orechwa, Y., Sodium void reactivity 
reduction in metal-fueled LMFBRs, 
4:23254 
Orehotsky, J., See Srinivasan, S., 4:21892 
Orjans, J.R., See Whyte, R.M., 4:23695 
Orlicky, D.J., See Salzman, G.C., 4:24604 
Orloff, D.I., See Jur, T.A., 4:21710 
Orndoff, J.D., See Evans, A.E. Jr., 4:24415 
Orphan, R.C., Study of applying the 
Atmospheric Release Advisory 
Capability to nuclear power plants, 
4:24506 (UCRL—52525 
Orphan, V., See Patricelli, F 4:22716 
Orr, G.B., 16.3 eV neutron capture in 
107 Ag: nuclear structure of '* Ag, 
4:24845 (BNL—24931) 
, U., Solar energy collector, 
4:22390 
Ortman, M.S., See Larsen, E.M., 4:25047 
Osadchii, A.I., Setting operating conditions 
for wells with due regard to formation 
anisotropy, 4:21407 
Osborn, A.G., Recycle process for TATB 
PBX parts, 4.34445. (MHSMP—78-68) 
Osetek, D.J., See Martinson, Z.R., 4:23165 
Ossio, E.A., See Fox, J.P., 4:21638 
Ostby, D.A., See Wade, M.A., 4:24233 
Osterhout, M.M., Control of oxygen, 
hydrogen, and tritium in EBR- 
sodium systems, 4:23101 
Oston, S.G., See Berman, L.E., 4:21747 
Ostrow, S.L., See Hensler, R.L., 4:24896 
Oswald, R.L., Feasibility of a 
concentrating optical duct system for 
collecting and transporting solar 
energy to “Tg 4:22267 
See Lorsch, H.G., 4:22274 
Oswald, W.J., Critical analysis of 
bioconversion with microalgae, 
4:22093 
Otsuka, T., See Fairbanks, H.V., 4:22468 
Ott, L.J., Electric pin analysis, 4:23120 
(CONF-781146—10) 
Ott, M.A., See Barnes, J.W., 4:24231 
See Bentley, G.F., 4:24232 
Otto, C.H. Jr., See Harrar, J.E., 4:22551 
Outlaw, R.A., See Schmidt, F.A., 4:23823 
Overbey, W.K. Jr., See Advani, S.H., 
4:21585 
See Schott, G.L., 4:21580 
Overton, E.B., Distribution of aromatic 
hydrocarbons in sediments from 
selected Atlantic, Gulf of Mexico, and 
Pacific OCS areas, 4:21490 
Owens, J.W., See Dreesen, D.R., 4:24557 
Oxley, J.H., See Bloom, S.G., 4:21243 
Oyen, L.C., Current solid radwaste 
concerns, 4:22756 
Ozaki, Y., Ultra high voltage direct 
current circuit breaker. Part I. 
Performance requirements and basic 
design, 4:22707 (DOE-tr—143) 
Ozeki, M., See Yasuda, K., 4:23361 
Ozisik, M.N., Condensation from a large 
HCDA vapor-gas bubble onto 
structures, 4:23280 


p 


Paarlberg, R.L., Food, oil, and coercive 
resource power, 4:23510 

Pace, J.V. III, See Trubey, D.K., 4:24894 

Pace, R.A., Qualification and proof testing 
of electrical components—the 
transitory phase, 4:22999 

Paciotti, M.A., See Amols, H.1., 4:24877 

Packan, N.H., See Farrell, K., 4:23968 


ERA Vol. 4, No. 9 


Packer, L., Functional linking between He 
consumption, Ne fixation, and 
photosynthesis in blue-green bacteria, 
4:22056 (LBL—6877, pp 55-58) 

Photovoltaic effects of 
bacteriorhodopsin and studies on its 
mechanism of action, 4:22057 (LBL— 
6877, pp 59-62) 

Visible light and ozone damage to 
mammalian membranes, 4:24709 
(LBL—6877, pp 142-146) 

Paddock, R.A., Assessment of once 
through cooling water control 
technology, 4:22653 (CONF-781109— 
14 


See Allender, J.H., 4:24552 
Page, A.L., See Bradford, G.R., 4:24523 
See Elseewi, A.A., 4:24516 
See Phung, H.T., 4:24515 
Page, G.C., See Cavanaugh, E.C., 4:23516 
Pahiman, J.E., Stability of alumina-base 
refractories in western lignite-ash slag 
environments, 4:21305 (BM-RI— 
8334) 


Paille, L.K., Microprocessor controlled, 
low power data acquisition system, 
4:21829 

Paine, R.T., Migration studies of 
radionuclides at the WIPP site, 
4:21812 (SAND—78-1936C) 

Painter, J.W., Deterministic approaches to 
contribution transport, 4:24880 

Pakvasa, S., See Ma, E., 4:24795 

Palkes, M., Solar energy collector, 4:22395 

Palm, J.W., See Nobles, J.E., 4:21423 

Palmeira, R.A., See Kniffen, D.A., 4:24742 

Palmer, A.G., See Hobbs, B.S., 4:23358 

Palmer, E.R., Interchangeability of Maui 
and Kapuni natural gases, 4:21593 

Interchangeability of Maui and Kapuni 
natural gases, 4:23519 
Palms, J.M., See Coleman, R.N., 4:24648 
See Ragsdale, H.L., 4:24536 

Paluszny, A., Predicting time-dependent 
reliability of ceramic rotors, 4:23744 

Pancirov, R.J., Methods of analysis for 
polynuclear aromatic hydrocarbons in 
environmental samples, 4:21501 

Pangborn, J.B., See Johnson, D.G., 4:21912 

Pannell, R.B., Methanation catalysts: 
activity, adsorption and degradation 
studies of nickel and nickel bimetallic 
catalysts for methanation, 4:21921 

Panoiu, N., On computational evaluation 
of dust centrifugal separator working, 
4:24170 

Panteleev, A.I., See Nedashkovskii, I.V., 
4:21290 

Pao, C.T., Radiation monitor, 4:24369 

Papaconstantinou, J., See lyer, R., 4:24603 

Papazoglou, I.A., Markovian reliability 
analysis under uncertainty with an 
application on the shutdown system of 
the Clinch River Breeder Reactor, 
4:22858 (NUREG/CR—0405) 

Pappas, T.A., Underground storage of 
natural gas by interstate pipeline 
companies for 1976 and winter 1976— 
1977, 4:21595 (DOE/EIA—0151) 

Paptheodorou, G.N., Resonance Raman 
spectra of metal halide vapor 
complexes, 4:24088 (CONF-780941— 
8 


Papworth, D., See Frederick, J.R., 4:22985 

Pardi, L.E., Welding and code 
requirements in power plant 
construction, 4:23842 

Paris, L., Geothermal energy in 1978: 
situation and prospects, 4:22490 

See Bagala, E., 4:22699 

Park, J.E., Computation and measurement 
of flow rate and load capacities for 
graphite-fed externally pressurized gas 
bearings. Interim report, 4:24148 (K/ 
CSD/TM—7) 

Park, W.K., See Rheem, K.S., 4:23921 





MAY 15, 1979 


Parker, W.B., Land use planning issues and 
the Alaska Gas Pipeline: a report to 
the president, 4:21576 (PB—281327) 

Parker, W.H., Downhole valve which may 
be installed or removed by a wireline 
running tool, 4:21387 

Parkhurst, B.R., See Shriner, D.S., 4:21173 

Parkinson, B.W., See Winn, C.B., 4:22249 

Parkos, G.R., See Crawford, B.W., 4:22745 

Parks, D.M., See Rice, J.R., 4:23884 

Parks, J.E., Analytical shearing of fuel 
rods in a hot cell, 4:24194 

Parks, P.B., Evaluations of the generalized 
area and the a/v methods of 
interpreting pulsed neutron 
measurements for subcritical 
reactivity, 4:22956 (DP—1479) 

Parr, P.D., See Taylor, F.G., 4:24533, 
4:24534 

Parrish, R.L., True in situ fracturing of oil 
shale: preliminary results, 4:21620 

Parslow, G.R., See Levinson, A.A., 4:21669 

Parsons, A., See Pasupathi, V., 4:24220 

Parsons, J.R., See Anderson, R., 4:21452 

Paryani, B.T., See Maheshwari, P.N., 
4:24895 

Pask, J.A., Thermodynamics and 
mechanisms of sintering, 4:23824 
(LBL—8419) 

See Risbud, S.H., 4:24016 
See Snowden, W.E., 4:24002 

Pasquenza, J.P., See Bevilacqua, F., 
4:22931 

Pasquier, C., See Coffigny, H., 4:24656 

Passaro, F., See Di Vecchia, A., 4:22305 

Passinos, B., See Earnest, E.R., 4:22605 

Pasto, A.E., See Mack, J.E., 4:23038 

Pasupathi, V., In-cell welding techniques 
for irradiated fuel rods, 4:24220 

Patchett, J.G., Use of multiple linear 
regression analysis to calculate 
formation water saturation from logs, 
4:24426 

Pate, A.J., Design and modeling of a 
greenhouse heating system using 
warm geothermal or industrial 
effluent water, 4:22562 

Patel, M., See McSherry, A.J., 4:22847 

Patel, P.M., See Wallace, A., 4:24527 

Patel, V.A., See Ruh, R., 4:23994 

Patil, P.G., Solar collector for heating a 
fluid, 4:22365 

Patricelli, F., Utilization of real-time x- 
radiography for in-service inspection 
of nuclear reactor piping: feasibility 
investigation. Final report, 4:22716 
(EPRI-NP—950) 

Patrick, C.H., Developmental toxicology 
as input to the methodology for 
human studies of energy-related 
pollutants, 4:24711 (CONF-771017—, 
pp 425-440) 

Patrick, W.H. Jr., See Khalid, R.A., 
4:24560 

Patten, D.T., Report on the workshop on 
ecological impacts of solar energy 
conversion, 4:21985 (COO—4339-4) 

Patterson, B.D., Hyperfine field at a point 
interstitial impurity in ferromagnetic 
nickel, 4:23873 

Patterson, C.C., See Elias, R., 4:24529 

Patton, J.B., Carbonaceous shales of 
Indiana as sources of energy, 
petrochemicals, and ceramic 
materials: first annual progress report, 
4:21529 (MERC/SP—77/5, pp 702- 
708) 

Patton, J.T., See Jurgensen, M.F., 4:21925 

Pauletta, G., See Smith, G.R., 4:24828 

Paull, P.L., Solar sea power system, 
4:22175 

Paulsen, P.J., See Rook, H.L., 4:24556 

Paulson, A.E., RADCAS-a computer- 
based B and W reliability/availability 
program, 4:23214 


79A 


Pavaskar, N.R., Photoconductive CdS 
films by a chemical bath deposition 
process, 4:22109 

Pavlov, A.L., See Karpov, G.A., 4:22508 

Pavnotescu, O., See Panoiu, N., 4:24170 

Payne, H.J., Assessment of procedures and 
preliminary software design for fault 
tree synthesis, 4:21859 (UCRL— 
13919) 

Pearson, F.J. Jr., See Campbell, J.E., 
4:21793 

Pearson, G.F., See Rauh, R.D., 4:23367 

Pearson, J.D., International analysis at 
FEA, 4:21460 (BNL—50782, pp 131- 
145) 

Pearson, R.K., Gas phase reaction of UF. 
with SiH,, 4:24133 (UCID—17969) 

Pearson, S., See Bayazitoglu, Y., 4:22449 

Peavey, D.C., Starch degradation in 
isolated spinach chloroplasts, 4:22081 

Peavy, B.A., See Tietsma, G.J., 4:23542 

Peck, J.F., Simple one-stage evaporative 
cooling mehods used with the 
Passive/Active ClearView Solar 
Collector, 4:23639 

Two-stage and indirect evaporative 
cooling used with active ClearView 
Solar Collector systems, 4:23640 

Peddicord, K.L., See Ades, M., 4:22890 

Pedersen, D.R., See Anderson, T.T., 
4:23121 

Pedersen, R.A., Cadmium toxicity in 
preimplantation mouse embryo 
development, 4:24706 (CONF- 
771017—, pp 600-613) 

Inhibition of mouse embryo 
development in vitro by 
benzo(a)pyrene, 4:24691 (CONF- 
771017—, pp 152-161) 

Pedreyra, D., Finite difference computer 
evaluation of a passive/hybrid solar 
heated house, 4:22251 

Peel, J.W., Uptake and distribution of 
cadmium in corn, 4:24678 (CONF- 
760429—, pp 628-636) 

Peercy, P.S., See Doyle, B.L., 4:24060 

Peet, N.J., Prediction of long-term energy 
demands in New Zealand, 4:23464 

Pehl, R.H., Radiation damage of 
germanium detectors, 4:24368 (LBL— 
7967) 

See Strauss, M.G., 4:24383 

Peier, W., See Ponter, A.B., 4:24291 

Peinado, C.O., 900-MW(e) HTGR steam 
cycle plant, 4:22824 

Peletminskaya, V.G., See Bazaeva, A.V., 
4:25018 

Pelroy, R.A., See Free, M.J., 4:24690 

Peltzman, E.S., See Schlesinger, R.H., 
4:21961 

Pembleton, R.G., Applications of solid 
state nuclear magnetic resonance 
techniques to the study of coals and 
polymers, 4:21234 (IS-T—822) 

Pendergast, J.J., Meeting mandatory 
federal health standards under 
difficult dust control conditions. 
Informational report, 4:21279 (PB— 
281947) 

Penrose, O., Growth of clusters in a first- 
order phase transition, 4:24908 

Pentecost, E.D., Wildlife investigations at a 
coal refuse reclamation site in 
Southern Illinois, 4:21257 (CONF- 
781240—1) 

Pepper, D.W., Numerical simulation of 
natural convection in closed 
containers by a fully implicit method, 
4:24770 

Pepper, J.H., See Hollowell, C.D., 4:23586 

Percheron Born Guegen, A.P., Electrode 
materials based on lanthanum and 
nickel, and electrochemical uses of 
such materials, 4:23390 

Perego, A., See Spaziante, P.M., 4:23565 


PETERSON 


Perelson, A.S., Spatial distribution of 
surface immunoglobulin on B 
lymphocytes, 4:24606 

Pererva, V.M., Ways of improving the 
efficiency of geological survey 
operations in the Northwest Causasus, 
4:21354 

Pereselkov, A.R., See Bratuta, E.G., 
4:24327 


Perey, F.G., See Broadhead, B.L., 4:24891 

Perez, A., Energy saving chan ange of phase 
refrigeration system, 4:23 

Perez, R.B., See Olsen, D.K., 4:24864 

Perez-Griffo, M.L., '*N tagging for two- 
phase mass flow measurements, 
4:23005 

Perez-Mendez, V., See Tam, K.C., 4:24391 

Perfilova, T.G., See Morozova, S. P., 
4:24272 

Perichon, J., See Messina, R., 4:23355 

Perkins, R.A., See Lewis, MB., 4:24051 

Perkins, S.T., Neutron-induced fission in a 
DT-plutonium plasma. Part I: fission 
fragment slowing-down, 4:24936 

Neutron-induced fission in a DT- 

plutonium plasma. Part II: 
enhancement of neutron production 
and fusion rate, 4:24937 

Perkons, G., See Moden, J.R., 4:23574 

Perlmutter, D.D., Kinetics and modeling of 
the oxidative pretreatment of coal. 
Third period progress pe July 
1977—June 1978, 4:2123 (FE—2450- 


3) 
Perlmutter, M., See Craig, H.L. Jr., 
4:22171 
Perrin, E.V., Women in the workplace: a 
panel discussion, 4:24649 (CONF- 
771017—, pp 441-468) 
Perritt, R.Q., See Paille, L.K., 4:21829 
Perry, C.R., Treating systems for ethane 
recovery plants, 4:21424 (CONF- 
7703114—, pp M.1-M.12) 
Perry, E.H., See licutt, K.S., 4:22437 
Perry, J.H., Methane drainage study in the 
Sunnyside Coalbed, Utah, 4:21275 
(BM-RI—8323) 
Perry, R.B., Plutonium assay calorimeters, 
4:21843 (CONF-780872—2) 
See Roche, C.T., 4:24063 
Perryman, J.L., Fuel cladding temperature 
predictions for LOFT LOCE L1-5, 
4:23248 
LOFT L2-3 nt blowdown 
riment safety analyses A, B, C, 
CD, CE, and CF, 4:23133 (LTR—10- 
45) 
Persson, M., See Abel, E., 4:23596 
Pertmer, G.A., Gravitational collision 
efficiency of LMFBR aerosols with 
size-dependent density, 4:23294 
Perumalswami, P.R., Modeling of slabs in 
seismic analysis of nuclear power 
plant buildings, 4:23203 
See Dalal, J.S., 4:23198 
Perycz, S., Interaction of steam generator 
and turbine in ~tpgar output 
—— 4:22618 
Pesch, W., TEM investigation of 
anisotropic lattice distortions in 
ordered NbH and NbD alloys, 
4:23854 
Peschel, W.E., See Doman, D.R., 4:24205 
Peschel, W.H., Development of ceramic 
= for a truck gas turbine at MTU, 
4:237 
Petering, HL. G., See Cooper, G.P., 4:24708 
Peters, M.F., Heating apparatus using solar 
energy, "4:22408 
Peters, R.D., See Filler, R.L., 4:24304 
Peters, W., Research and development 
activities in the field of coal 
technology, 4:21202 
Petersen, C., See Bocek, M., 4:22779 
Petersen, E.E., See Bell, A.T., 4:21164 
Peterson, A.C., Comparisons of thermal- 
hydraulic phenomena during 





isothermal loss-of-coolant experiments 
and effect of scale in LOFT and 
Semiscale Mod-1, 4:23145 (NUREG/ 
CR—0410) 
Rod thermal response during isothermal 
loss-of-coolant experiments, 4:23249 
Peterson, D.T., Ultrapurification of 
reactive metals, 4:23822 (IS-M—167) 
Peterson, J.C., See Van Tyne, A.M., 
4:21514 
Peterson, R.J., °° Pt(d,p)'®*Pt reaction, 
4:24857 (COO—0535-766, pp 2-3) 
Single neutron pickup to }°Ru, 4:24848 
(COO—0535-766, pp 18-19) 
See DiGiacomo, N.J., 4:24853 
See Emigh, R.A., 4:24847 
See Okamitsu, J.K., 4:24839 
See Roughton, N.A., 4:24838 
See Sercely, R.R., 4:24824 
See Smith, P.A., 4:24825, 4:24836, 
4:24837 
Peterson, R.L., See Huffman, W.J., 4:22049 
Peterson, W.L., Air quality monitoring 
with a lichen network: baseline data. 
Environmental Research 
Monography 1977-5, 4:24484 (NP— 
23367) 
Petrakis, L., Analytical methodology in 
assessing petroleum pollution, 4:21484 
Petrie, L.M., See Hoffman, T.J., 4:24887 
Petrovic, J.J, » See Mendiratta, M. G., 


Petschek, A.G., See Henderson, D.B., 
4:25053 

Pettersson, J., See Henriksson, S., 4:21831 

Pettibone, M.H., Sohio’s L-Bar uranium 
mill, 4:21679 

Pettit, P.J., PWR steam generator 
chemical cleaning, 4:22777 

Pettitt, R.A., Testing, planning, and 
redrillin; of Geothermal Test Hole 
GT-2, con IV and V. Progress 
report, 4:22541 (LA—7586-PR) 

Pettus, W.G., See Caldwell, C.S., 4:25084 

Petty, G.. NEWS (Nuclear Energy, 
Weapons and Safeguards) data base: a 
pre | uterized bibliography, 1975— 

rl 1978, 4:21851 (P—6219) 

Peay «L., See Kerrisk, J.F., 4:22872 

Pfiffner, I., ” See Hartmann, P., 4:23636 

Pfoertsch, DE., See McCarthy, G.J., 
4:21828 

Phaneuf, R.A., See Crandall, D.H., 4:24764 

Pharr, G.M., Critique of the Ayres—Stein 
method of predicting cleavage planes 
in metals, 4:23893 

Phen, R., See Murphy, A., 4:21199 

Phillips, C.A., See Styron, C.E., 4:21235 

Phillips, P.A., Prospects of the gas turbine 
car, 4:23780 

Philpot, R.M., See Mukhtar, H., 4:24588 

Phipps, C.R., See Ahrenkiel, R.K., 4:25054 

Phoenix, S.L., See Harlow, D.G., 4:24023 

Phung, D.L., Discounted cash flow (DCF) 
and revenue requirement (RR) 
methodologies in energy cost analysis, 
4:23424 (ORAU/IEA—78-18(R)) 

Phung, H.T., Potential use of fly ash as a 
liming material, 4:24515 (CONF- 
760429—, pp 504-515) 

See Bradford, G.R., 4:24523 

Pickard, P.S., See Hitchcock, J.T., 4:23096 

Pickens, J.R., See Exner, E.L., 4:23998 

Pickles, C.A., Investigation of a new 
technique for the treatment of steel 
plant waste oxides in an extended arc 
flash reactor, 4:23696 

Pickles, W.L., Nonlinear method for 
including the mass uncertainty of 
standards and the system 
measurement errors in the fitting of 
calibration curves, 4:24061 

Pielert, J.H., See Waksman, D., 4:22213 

Piepgrass, K., See Hamby, D.C., 4:23369 

Pierce, R.E., New motorized grapple for 
removing contaminated filter 
assemblies, 4:22787 


80A 


Piercy, R., Sulfur electrode performance in 
sodium/sulfur cells, 4:23406 

Pierini, G., Separation of H2SO, and HI 
throughout the Bunsen reaction as a 
step in thermochemical cycles for 
hydrogen production, 4:21895 
(EUR—6092EN) 

Pierini, G.C., Consistent homogenization 
procedure to obtain few-group cell 
parameters, 4:22970 

Pierini, P., Current distribution on a 
rotating ring-disk electrode below the 
limiting current, 4:24120 

Pierotti, D., Continuous measurements of 
nitrous oxide in the troposphere, 
4:24496 


Pierro, L.J., Cadmium-induced 
teratogenicity and embryotoxicity in 
the mouse, 4:24707 (CONF-771017—, 
pp 614-626) 

Pierson, H.O., Chemical vapor deposition 
of TiBz on graphite, 4:24022 
(SAND—78-1794C) 

Pierson, J.R., See Dougherty, T.J., 4:23348 

Pietsch, A., Ceramic heat exchanger 
applications and developments, 
4:23687 

Pifer, G., Water conservation checklist for 
the home. Program aid No. 1192, 
4:23628 (NP—23507) 

Pigford, T.H., Denatured fuel cycles for 
international safeguards, 4:23189 

Pike, K., See Nees, J., 4:23387 

Pike, M., See Ramirez, F., 4:24114 

Pilate, S., Use of zero power plutonium 
reactor measurements as a support of 
criticality prediction for the SNR-300, 
4:22869 

Pimbley, G.H. Jr., Wave solutions 
travelling along quadratic paths for 
the equation (au/ at) - (k(u)u/sub x/)/ 
sub x/ = 0, 4:24910 

Pinchback, T.R., Stress corrosion cracking 
of admiralty brass in aqueous copper 
sulfate, 4:23957 

Pinon, R., Evaluation of a fixed mirror 
solar concentrator, 4:22440 

Piotrowski, R.G., Stratigraphy and gas 
occurrence in the Devonian organic 
rich shales of Pennsylvania, 4:21515 
(MERC/SP—77/5, pp 127-144) 

Pitek, M.T., See Gelhaus, F.E., 4:22754 

Pitner, A.L., BsC absorber pin in-reactor 
rupture test, 4:23060 

B,C absorber pin in-reactor rupture test, 
4:23080 (HEDL-SA—1554-FP) 

Pitt, W.W. Jr., See Jolley, R.L., 4:24122 

Pitterle, T.A., Review of FFTF and 
CRBRP: control rod systems designs, 
4:23055 (CONF-780251—P2, pp 
11.315-11.342) 

Pittman, P.F., See Feduska, W., 4:22018 

Pizzica, P.A., See Garner, P.L., 4:23270 

Plackmeyer, J., See Dolezal, R., 4:22615 

Planchard, J., See Ballay, R., 4:23015 

Planner, H.M., See Nelson, L.S., 4:23219 

Plantard, D., See Levecque, M., 4:23673 

Plein, H.G., Debris bed and sacrificial 
materials interactions at high 
temperatures, 4:23267 

See Nguyen, D.H., 4:23288 

Plumlee, D.E., Irradiation and post- 
irradiation examination data from 
selected F9E fuel pins, 4:22848 
(GEFR—00407) 

Plunkett, W.A., See Wodtke, C.H., 4:22762 

Poa, S.P., Quantitative study of shape 
change in zinc secondary electrodes, 
4:23389 

Podlaseck, S.E., See Jaeger, F.A., 4:23341 

Podlasek, R.J., Electric utilities: an 
assessment of the industry in I]linois, 
4:22586 (PB—281538) 

Poehlmann, H.C., Outgassing tests of fiber- 
epoxy composite materials, 4:23324 
(SAND—78-7075) 

Pogany, D.Z., See Miller, S.K., 4:22217 


ERA Vol. 4, No. 9 


Pogosov, R.A., Methodology in 
exploratory-survey operations within 
the eastern Kuban Depression and its 
northern margin, 4:21361 

Pohl, J., See Carnegie, E.J., 4:22306 

Pohl, J.H., See Hardesty, D.R., 4:21317 

Pohlmann, H.J., See Krauth, A., 4:23765 

Pokrovskii, V.V., See Borisov, B.F., 
4:21410 

Polak, A.J., Desorption and surface 
diffusion: nitrogen on tungsten (110). 
Doctoral thesis, 4:24084 (AD-A— 
056346) 

Polichar, R., See Patricelli, F., 4:22716 

Polito, J., Solution of spatial equilibrium 
problems with Benders 
decomposition, 4:23428 (SAND—78- 
0998C) 

Pollack, G.A., Expensive oil, international 
trade, and the balance of payments, 
4:21457 (BNL—50782, pp 69-94) 

Pollak, G.D., See Berman, L.E., 4:21747 

Pollock, A.A., Application of acoustic 
emission as an on-line monitoring 
system for nuclear reactors. Final 
progress report, January 1, 1976— 
September 30, 1976, 4:22726 
(NUREG/CR—0605) 

Polonis, D.H., See Jones, W.B., 4:23856, 
4:23860 

Poluson, R.E., See Fox, J.P., 4:21623 

Pomerants, L.I., See Molchanoc, A.A., 
4:21352 

Pomeroy, D.L., See Gelhaus, F.E., 4:22754 

Pompik, V.I., See Mandel’baum, M.M., 
4:21345 

Pomraning, G.C., See Gerstl, S.A.W., 
4:24885 

See Painter, J.W., 4:24880 

Pong, W.S., 7* +d—p-+p reaction, 
4:24803 (COO—0535-766, pp 187-189) 

Ponter, A.B., Nucleate boiling in binary 
mixtures, 4:24291 

Poore, B.B., Vehicular single shaft gas 
turbine engine power system, 4:23739 

Popa, I., See Atanasiu, Gh., 4:23554 

Pope, RB., Environmental effects of 
transporting radioactive materials in 
nuclear waste management systems, 
4:21729 (SAND—78-1211C) 

See Allen, G.C. Jr., 4:24243 

Popelar, C., See Hahn, G.T., 4:23155 

Popinchalk, P., Integrated solar systems 
submitted to AS/ISES annual meeting 
1978, 4:22295 

Popov, N.I., See Nemkin, A.F., 4:21287 

Popyrin, L.S., See Melentyew, L.A., 
4:22588 

Porter, D.L., Gamma — alpha 
transformation in neutron-irradiated 
austenitic stainless steel, 4:23975 

In-reactor precipitation and ferritic 
transformation in neutron—irradiated 
stainless steels, 4:23962 (CONF- 
781194—2) 

Porter, D.R., See Berkey, E., 4:23426 

Porter, J.H., Fluidized-bed combustor, 
4:24316 

Porter, R.D., Bacteriophage-associated 
gene transfer in Pneumococcus: 
transduction of pseudotransduction, 
4:24637 

Porter, W.E., See Campbell, J.E., 4:21323 

Porter, W.P., Fractional factorial analysis 
of growth and weaning success in 
Peromyscus maniculatus, 4:24587 

Portnoy, V.I., See Pozdeev, E.K., 4:21414 

Portugal, J.L., See Garner, P.L., 4:23270 

Posey, L.D., See Toepfer, A.J., 4:25057 

Posnansky, M., Method and apparatus for 
heating a fluid medium by means of 
solar energy, 4:22405 

Post, R.F., Search for fusion power, 
4:24935 (UCRL—81890) 

Poteralski, D.C., Verification of the 
RETRAN computer code with 





MAY 15, 1979 


measured reactor coolant pump 
coastdown data, 4:23299 

Potter, D.I., See Agarwal, S.C., 4:23971 

Potter, G.A., See Leitnaker, J.M., 4:23908 

Potter, P.E., See Kepferle, R.C., 4:21524 

Pottle, C., See Barry, D.E., 4:22682 

Poukey, J.W., See Burns, E.J.T., 4:25058 

Poulain, J., See Hirtz, A., 4:21684 

Pouring, A.A., Numerical/laboratory 
computer methods in fluid mechanics, 
4:24769 

Powell, B.R. Jr., Phase equilibria in the 
PbO—AI12.Os system, 4:24006 (LBL— 
8219) 

Powell, E.K., Kinetics and 
thermodynamics of decomposition of 
dolomite to a metastable solid 
product, 4:24012 

Powell, F.J., See Achenbach, P.R., 4:23475 

Powell, J.R., See Botts, T.E., 4:22654 

See Fillo, J.A., 4:24983, 4:25033 
See Horn, F.L., 4:25030 

See Makowitz, H., 4:25006 

See Steinberg, M., 4:21873 

See Yu, W.S., 4:22796 

Powers, E.W., See Nemec, J.F., 4:22937 

Powner, G., Economic advantages of 
recent improvements in cold blast 
cupola melting practice, 4:23675 

Pozdeev, E.K., Effect of the quality of 
packing formation testers on the 
results of formation testing, 4:21414 

Poznaniak, D., See Graves, H.B., 4:24617 

Prael, R.E., See Gelbard, E.M., 4:22882 

Prager, M., Apparatus for drying clothes 
usng solar energy, 4:22342 

Pratt, H.R., Earthquake damage to 
underground facilities, 4:21777 (DP— 
1513) 

Pratt, R.B., See Duff, W.S., 4:22264 

Pratt, W.T., See Bari, R.A., 4:23108, 
4:23148 

Prause, S., See Knapp, K., 4:23378 

Prausnitz, J.M., See King, C.J., 4:21249 

Pravdo, S.H., X-ray spectra of hercules x- 
1. 3: pulse phase dependence in high 
energy continuum, 4:24736 (N—78- 
24009) 

Prelas, M.A., See Miley, G.H., 4:24285 

Prelec, K., See Lam, C., 4:24750 

Preston, M.K., See Suchomel, R.R., 
4:23339 

Preto, V.A., Setting and genesis of uranium 
mineralization at Rexspar, 4:21647 

Prevenslik, T., See Chi, J.W.H., 4:25028 

Price, J., See Hinds, W., 4:23124 

Price, K.R., See Klepper, B., 4:24544 

Price, W.G. Jr., See Tenney, F.H., 4:24989 

Price, W.H., See Fecht, K.R., 4:21802, 
4:21803, 4:21804, 4:21805, 4:21806 

Pridonoff, E.L., See Stary, M.L., 4:24326 

Prigent, Y., See Brachet, G., 4:21877 

Prine, J.R., See Anderson, E.C., 4:24667 

Prodan, S.K., See Lebedev, V.K., 4:23326 

Prokopenko, V.S., Removal of hydrogen 
sulfide from natural gas by direct 
oxidation, 4:21564 

Protsik, R., See Kujawski, E., 4:22963 

Proudfoot, E.A., See Hubbard, S.K.., 
4:23078 

Pruemmer, R., See Balzerowiak, H.P., 
4:23846 

Pruess, K., See Blatz, A.J., 4:24855 

Pruett, B.L., See Kornblum, H.N., 4:24930 

Pruitt, A.S., See McDuffee, W.T., 4:21848 

Pruss, R.M., 3T3 variants lacking 
receptors for epidermal growth factor 
are susceptible to transformation by 
Kirsten sarcoma virus, 4:24605 

Pryor, R.J., Treatment of water packing 
effects, 4:22737 

Pryor, W.A., See Kepferle, R.C., 4:21524 

Przibram, E., See Seifferth, L., 4:22760 

Przystal, F.S., See Fung, D.T., 4:21470 

Puckett, O.H., See Coleman, R.N., 4:24648 


81A 


Pueschel, J., Process to calculate the gas 
demand independently of the weather 
forecast, 4:21570 

Putnam, S., See Ecker, B., 4:24351 

Pyatov, V.N., See Bazaeva, A.V., 4:25018 

Pye, D.S., See Fischer, P.W., 4:21401, 
4:21402, 4:21405 

Pyle, R.V., Measurement of the 
61 i(*He,d)’ Be and 7Li(*He,t)’ Be 
cross sections, 4:24832 

Pyun, J.J., TRAC-P1 post-test analysis of 
U.S. standard problem, 4:23234 


Q 


Quadri, S.A., Physical and fuel properties 
of groundnut shell, 4:21940 
Querry, M.R., Compound internal- 
combustion hot-gas engines, 4:23726 
Quinby, T.C., Method of producing 
homogeneous mixed metal oxides and 
metal—metal oxide mixtures, 4:23981 
Quinlan, C.W., See Kittrell, J.R., 4:22667 
Quinlan, W.J., Response of normal and 
1000-R localized thyroid x-irradiated 
dogs to acute cold exposure, 4:24663 
Quinones, D.F., See Norris, D.M. Jr., 
4:23885 
Quintanilha, A., See Packer, L., 4:24709 
Quintenz, J.P., See Burns, E.J.T., 4:25058 
Quirk, J.F., See Sherwood, G.G., 4:22932 
Quong, R., See Harrar, J.E., 4:22551 


R.M., See Wolkowski-Ty]l, 4:24704 

Rabinowitz, P., See Kaldor, A., 4:21681 

Rabkin, D.M., Energy characteristics of 
the welding process using 
asymmetrical heteropolar current, 
4:23676 

Rabl, A., See Collares-Pereira, M., 4:22433 

See O’'Gallagher, J.J., 4:22460 

Rabon, E.W., Calcium, strontium-89, 
strontium-90, and cesium-137 in 
pregnant white-tailed deer and related 
fetuses, 4:24542 (CONF-760429—, pp 
682-690) 

Rack, H.J., Assessment of stress-strain 
data suitable for finite-element 
elastic—plastic analysis of shipping 
containers, 4:24239 (NUREG/CR— 
0481) 

Elevated temperature behavior of 
thermomechanically treated 6061 
aluminum, 4:23899 

Radeka, V., See Okuno, H., 4:24376 

Radke, C.J., See Steininger, R.J. II, 
4:21160 

Radmer, R.J., See Kok, B., 4:24590 

Radu, D., See Atanasiu, Gh., 4:23554 

Radulet, R., Additional eddy current and 
heating losses in the stator end teeth 
lamination in large synchronous 
machines, 4:22623 

Transient response of the electric lines 
based on the equations with transient 
line-parameters, 4:22691 

Radunz, A., See Schmid, G.H., 4:22077 

Rafales-Kolbatikov, E.E., See Vlasov, K.P., 
4:21302 

Rafner, L.S., Review of Zion Station for 
potential systems interaction events, 
4:22797 

Ragaini, R.C., See Ondov, J.M., 4:22677 

Ragheb, M.M.H., Three-dimensional 
lattice calculations for a laser-fusion 
fissile-enrichment fuel factory, 4:25045 


RAPP 


Raghuraman, S., A consideration of mobile 
dislocation density, 4:23898 

Ragozin, A.A., Systems limited by static 
stability conditions and control quality 
of asynchronized synchronous 
generators, 4:22631 

Ragsdale, H.L., In situ measurement of 
some gamma-emitting radionuclides in 
plant communities of the South 
Carolina coastal plain, 4:24536 
(CONF-760429—, pp 313-328) 

See Coleman, R.N., 4:24648 

See Croom, J.M., 4:24543 

See Hay, J.D., 4:24571 

Rahn, F.J., Neutron flux determinations in 
the reactor cavities of LWR’s, 4:22747 

Rahnke, C.J., Reliability and durability of 
ceramic regenerators for gas turbine 
applications, 4:23756 

Raiford, G.B., See Greene, N.M., 4:23157, 
4:23158 

Raiga-Clemenceau, J., Cementation 
exponent in the formation factor- 
porosity relation: the effect of 
permeability, 4:24432 

Rainis, A.E., Calculation of combat vehicle 
protection against a residual radiation 
threat. Final report, 4:24460 (AD-A— 
054761) 

Rains, T.C., See Rook, H.L., 4:24556 

Rajaram, V., See Earnest, H.W., 4:21637 

Rambach, G., Evalution of solar Rankine- 
cycle engine systems, 4:22337 
(SAND—78-0986) 

Ramirez, F., New phosphorus heterocycle. 
crystal and molecular structure of 7,8- 
dimethyl-5-oxo-A5-5-phospha-6- 
oxaindolizine, 4:24114 

Ramos, L.S., See Brown, D.W., 4:21485 

Rampe, G., See Porter, R.D., 4:24637 

Ramponi, A.J., See Loo, B.W., 4:24483 

Ramshaw, J.D., See Butler, T.D., 4:23721 

Ramsthaler, J.A., Code Development and 
Analysis Program: developmental 
checkout of the BEACON/MOD2A 
code, 4:23114 (CDAP-TR—045) 

Randall, C.J., Absorption of focused laser 
beams by a nonspherical plasma, 
4:24980 

Randall, C.M., Atmospheric attenuation of 
solar radiation, 4:22141 (SAN—1100/ 
PA2-14) 

Hourly insolation and meteorological 
data bases including improved direct 
insolation estimates. Final report, 
4:21973 (SAND—78-7047) 

Randich, E., See Pierson, H.O., 4:24022 

Randolph, P.D., Measured fission product 
release during a power cooling 
mismatch-induced failure, 4:23246 

Measured fission producct release 
during a power cooling mismatch- 
induced failure, 4:23253 

Raney, D.R., Bulk removal of carbon 
dioxide with Selexol solvent at Pikes 
Peak Plant, 4:21553 (CONF- 
7703114—, pp N.1-N.9) 

Rankin, W.N., Microstructures and 
leachability of vitrified radioactive 
wastes, 4:21827 

Rao, K.R., See Kniffen, D.A., 4:24742 

Rao, T.K., See Griest, W.H., 4:21322 

Rao, V.D.N., Ceramic materials 
development for low expansion, high 
strength MAS bodies to be used in 
ceramic matrix systems, 4:23758 

Rapaport, J., See Goodman, C.D., 4:24390 

Rapczinski, L.A., See Hockett, J.M., 
4:21852 

Rapoport, H., See Lagarias, J.C., 4:24115 

Rapoport, L.A., Lorendas Project, 
modeling of long-range energy 
development and supplies, 4:23413 
(BNL—50782, pp 183-196) 

Rapp, D., Design options for solar total 
energy systems, 4:22161 





RAPTIS 


Raptis, A.C., Acoustic noise background 
and sound transmission tests in a 
slurry line at the HYGAS Pilot Plant, 
4:21165 (ANL-FE—49622-TM04) 

Raridon, D., See Spencer, B.W., 4:23272 

Raring, L.M., Materials engineering and 
development for coal fired MHD 
power generators, 4:24019 

Raser, W.H., Flexed beam foundations for 
central receiver heliostats, 4:22150 

Raske, D.T., Effects of notches on 
elevated-temperature, low-cycle 
fatigue behavior of Type 204 stainless 
steel, 4:23878 (CONF-781202—25) 

Rasmussen, D.E., Alternative oxide fuel 
pellet fabrication for irradiation 
testing, 4:23821 (HEDL-SA—1604- 
FP) 

Rasmussen, R.A., See Pierotti, D., 4:24496 

Rasnick, W.H., See Park, J.E., 4:24148 

Rasulov, A.M., See Kuliev, A.M., 4:21594 

Ratto, J.J., See Skowronski, R.P., 4:21218 

Rauch, H.W., See McCreight, L.R., 
4:21163 

Rauh, E.G., See Ackermann, R.J., 4:23993 

Rauh, R.D., Capacity, rate capabilities and 
rechargeability of a Li/dissolved S 
secondary battery, 4:23367 

See Abraham, K.M., 4:23350 

See Brummer, S.B., 4:23408 

Rausch, M.P., See Snyder, M.J., 4:21591 

Rauth, E.G., See Ackermann, R.J., 4:23992 

Ravanbakht, C., See Causey, R.A., 4:24013 

Rawlings, J.C., See Brayman, K.W., 
4:23052 

Ray, J., See Wentworth, W.E., 4:22486 

Ray, R.M., Apparatus for rapid and 
precise surface area measurements of 
unconsolidated geologic materials, 
4:21331 (BETC/RI—78/8) 

See Heemstra, R.J., 4:21332 

Ray, S.P., See Stubican, V.S., 4:23990 

Rayfiel, R., See Kukacka, L.E., 4:24040 

Raymond, E.L., See Barmore, W.L., 
4:23891 

See Scanlan, R.M., 4:24177 

Raymond, K.N., See Sofen, S.R., 4:24134 

Read, A.L., Summary of research activities 
in the Meson Lab (1972—1977), 
4:24788 (TID—29048) 

Reagan, D.E., See Hartman, H.F., 4:21194 

Reagon, P.G., See Eggers, J.M., 4:21916 

Reardon, P.J., See Jassby, D.L., 4:24990 

Reaugh, J.E., See Norris, D.M. Jr., 4:23885 

Rebut, P.H., See Cotsaftis, M., 4:24970 

Rector, C.B., Anti-pollution device for 
industrial stacks, 4:24336 

Reddy, G.N., Burning of solvent refined 
coal: a viable means of compliance, 
4:21309 (CONF-7810110—1) 

Redfern, M., See Rokeby, T.R.C., 4:22265 

Redford, D.A., Viscous oil recovery 
method, 4:21611 

Viscous oil recovery method, 4:21612 

Redman, C.M., Ferrofluidic electrical 
generator, 4:23552 

Redmond, J.W., See Hsu, M., 4:23241 

Reed, J.W., Analysis of the potential of 
wind energy conversion systems, 
4:22571 (SAND—78-2099C) 

Wind time series analyses for WECS 
applications, 4:22570 (SAND—77- 
1701) 

Reed, K.A., Solar thermal collector testing: 
calorimetric ratio technique, 4:22432 

Reed, L.D., See Lee, K.W., 4:23154 

Reed, R.P., See Graham, R.A., 4:24404 

Reed, S.T., Etching study for the MC2980 
glass ceramic preform, 4:23979 
(SAND—78-1295) 

Reed, T., Densified biomass: a new form of 
solid fuel, 4:21939 (SERI—35) 

Reed, T.B., See Connolly, J.S., 4:22066 

Reed, W.H., Applications of the thermit 
code to 3D thermal hydraulic analysis 
of LWR cores, 4:22713 (BNL—25484) 


82A 


Reed, W.P., Nuclear safeguards and the 
NBS Standard Reference Material’s 
Program, 4:21867 

Reeder, D.L., See Berta, V.T., 4:23228 

Reese, D.R., Assessment of reliability and 
durability test methods applicable to 
solar collectors and associated 
systems, 4:22454 

Reeves, B.O.K., See McCullough, E.J., 
4:21640 


Regalado, E., New low concentration non 
focusing mirrors, 4:22467 

Regge, T., See Hanson, A.J., 4:24905 

Rego, J., JONAH algorithms: C-2 the ratio 
option, 4:24459 (UCID—18033) 

Reichel, W., Maneuverability of a 500-MW 
unit at the hagenwerder III Power 
Station, 4:22587 

Reichman, J., See Deb, S.K., 4:22100 

Reid, W., See Han, S.M., 4:22481 

Reid, W.R., Design of an information 
system for the Security Department of 
Lawrence Livermore Laboratory, 
4:24157 (UCRL—52615) 

Reidel, S.P., Geology of the Saddle 
Mountains between Sentinel Gap and 
119°30' longitude, 4:21799 (RHO- 
BWI-LD—4) 

Reilly, J.J., See Johnson, J.R., 4:21906 

See Lynch, J.F., 4:21907 

Reilly, P.J., Enzyme technology in the 
utilization of agricultural wastes. Final 
report, 4:22055 (ISU-ERI-AMES— 
77312) 

Reinhart, E.R., EPRI program to improve 
nuclear code inspection methods, 
4:22991 

Reinig, W.C., Environmental radiation 
monitoring and effects, 4:21840 
(TID—29335, pp 29-37) 

Reinschmidt, W.G., See Querry, M.R., 
4:23726 

Reiter, E.R., Variation of the ocean- 
atmosphere system as a consequence 
of feedback mechanisms, 4:24469 
(COO— 1340-58) 

Reitsch, L., Energy conservation. 
Purposeful regulation and control 
systems for gas infrared radiation 
heating, 4:23614 

Reitz, H.J., See Koehne, R., 4:22151 

Relyea, J.F., Adsorption and diffusion of 
plutonium in soil, 4:24538 (CONF- 
760429—, pp 479-494) 

Remer, J.S., See Smith, C.G., 4:24400 

Remillard, P.A., See Kaltenbach, R.P., 
4:22641 

Replogle, W.D., See Fountain, D.W., 
4:24596 


Resler, E.L. Jr., Exhaust gas recirculation 
pre-stratified charge, 4:23803 

Rether, F., Quality assurance of PE piping 
and joints, 4:23833 

Rettberg, J., Selective marketing in the gas 
industry. Total surveys as a primary 
task, 4:21574 

Reubens, J.B., Tenth oil shale symposium 
proceedings, 4:21598 

Rexroad, R.E., See Rainis, A.E., 4:24460 

Reynolds, B.G., See Gelbard, E.M., 4:22882 

Reynolds, J.S., Architectural design with 
winter optimum reflector-collector 
geometry, 4:22419 

Reynolds, R.L., Iron-titanium oxide 
minerals and associated alteration 
phases in some uranium-bearing 
sandstones, 4:21648 

Rheem, K.S., Stress relaxation behavior of 
cold-worked and annealed Zircaloy-4 
tubing, 4:23921 

Rhoades, W.A., Comparison of rebalance 
stabilization methods for two- 
dimensional transport calculations, 
4:24878 

Rhodes, C.A., See Jur, T.A., 4:21710 


ERA Vol. 4, No. 9 


Rhodes, D.W., lodine—hydrogen peroxide 
as a disinfectant for fuel storage basin 
water, 4:21725 (ICP—1176) 

Rhodes, W.A., Kinematic synchronous 
solar heliostat, 4:22371 

Rhorer, R.L., Progress on diamond turning 
at LASL, 4:24149 (LA-UR—78-3251) 

Vibration isolation measurements on a 
precision machine tool, 4:24150 (LA- 
UR—78-3252) 

Riaz, M., Composition and enzymatic 
hydrolysis of cellulosic agricultural 
residues, 4:21935 (LBL—6877, pp 96- 


99 

Ribando, R.J., Sodium boiling in a full- 
length 19-pin simulated fuel assembly 
(THORS Bundle 6A), 4:23159 
(ORNL/TM—6553) 

Ricci, J.S. Jr., See Ramirez, F., 4:24114 
Rice, J.R., Recent finite element studies in 
plasticity and fracture mechanics, 

4:23884 (COO—3084/62) 

Rice, M.S., Conceptualizations for 
cleaning OTEC heat exchangers, 
4:22172 (PNL—2627) 

Methods for cleaning OTEC heat 
exchangers, 4:22173 (PNL—2733) 

Rice, O.F., See Berry, H.W., 4:22997 

Rice, R.W., See Freiman, S.W., 4:23778 

Richard, J.J., Liquid extraction for the 
rapid determination of halomethanes 
in water, 4:24056 

Richards, H.L., See Seals, R.D., 4:23892 

Richards, S.P., See Stoner, W.A., 4:24512 

Richardson, D.L., Assessment of retrofit 
automatic vent dampers for residential 
heating systems, 4:23631 (TID— 
29340) 


Richardson, J.H., See Haugen, G.R., 

4:24073 
R.W., Automotive engines for 
the 1980s, 4:23720 

Riche, J.C., See Brachet, G., 4:21877 

Richerson, D.W., ARPA/Navy ceramic 
engine materials and process 
development summary, 4:23768 

Richter, D.S., Theoretical estimate of the 
strain-dependent elastic dipole tensor 
for interstitial impurities in bec metals 
and of the strength of the non-linear 
Snoek effect, 4:23901 

Richter, W., See Ullman, H., 4:23014 

Rickard, L.V., See Van Tyne, A.M., 
4:21514 

Ricketts, R.L., See Fox, W.E., 4:24212 

Ridley, R.D., Removing sulfur dioxide 
from gas streams with retorted oil 
shale, 4:21635 

Riebold, G., See Birnbreier, H., 4:22317 

Rieder, W.G., Wind powered artificial 
aeration of northern prairie lakes. 
Research report, 4:22575 (PB— 
281562) 

Riekerk, H., Mineral cycling in a young 
Douglas fir forest stand, 4:24546 
(CONF-760429—, pp 801-816) 

Rieppo, R., Method to investigate the 
secular equilibrium of natural 
radioactive series, 4:24726 

Riggan, P.J., See Cole, D.W., 4:24509 

Riggin, R.M., See Warner, J.S., 4:21339 

Riley, D.W., See Klein, I., 4:23669 

Riley, H.V., Report on the CORDAX 
Coordinate Measuring Machine, 
Model 3000, 4:24405 (SAND—78- 
1980C) 

Riley, R.E., Composite materials for 
Tokamak wall armor, limiters, and 
beam dump applications, 4:25082 
(LA-UR—79-17) 

Riley, R.G., See Bean, R.M., 4:21486, 
4:24077 


Rinaldi, G., Gas chromatographic analysis 
of Fischer retort products of the New 
Albany Shale, 4:21624 (MERC/SP— 
71/5, pp 734-747) 





MAY 15, 1979 


Rinde, J.A., Low-density, salt-loaded 
foams, 4:24095 (UCID—18007) 
Materials program for fiber composite 
flywheels, 4:23325 (UCRL—81724) 
Rinehart, R.D., Errors in in-situ pipe 
insulation performance determination, 
4:23672 
Ring, P.J., See McSherry, A.J., 4:22847 
See Mitchell, M.D., 4:23886 
See Offer, H.P., 4:22846 
Risbud, S.H., Calculated thermodynamic 
data and metastable immiscibility in 
the system SiO02—AlOs, 4:24016 
Risica, S., The ‘Protection Against X-Ray 
Damages Act’ of 1973 promulgated 
by the German Federal Republic, 
4:24651 (N—78-23742) 
Ristinen, R.A., See DiGiacomo, N.J., 
4:24853 


See Fields, C.A., 4:24843, 4:24844 
See Shepard, J.R., 4:24858 
Ritchie, I.G., Anelastic relaxation peaks in 
single crystals of zirconium—oxygen 
alloys, 4:23871 
Ritchie, J.C., See McHenry, J.R., 4:24572 
Ritchie, R.O., Further considerations on 
the inconsistency in toughness 
evaluation of AISI 4340 steel 
austenitized at increasing 
temperatures, 4:23907 
See Horn, R.M., 4:23902 
Ritschard, R.L., See Sathaye, J., 4:23530 
Ritterbusch, S.E., Post-DNB fuel design 
limit, 4:22792 
Rittleman, P.R., See Feduska, W., 4:22018 
Rivard, J.B., Cooling of particulate debris 
beds: analysis of the initial D-series 
experiments, 4:23161 (SAND—78- 
1754C) 

Interpretation of debris bed dryout 
observed during the D-3 experiment, 
4:23268 

Postaccident heat removal: debris-bed 
experiments D-2 and D-3, 4:23146 
(NUREG/CR—0421) 

Riveros, C., See Morrison, H.F., 4:22514 
Rndall, R.R., See Serpas, C.J., 4:24395 
Roach, D.V., See Stampfer, J.F., 4:24569 
Roach, P.D., See Raptis, A.C., 4:21165 
Roake, W.E., Breeder reactor reference 
control materials. Semiannual status 
newsletter, January—June 1978, 
4:23056 (HEDL-TME—78-69) 
Robadue, D., See Tippie, V., 4:21374 
Robards, R.F., See Cole, R.M., 4:21242 
Robarts, D.E., See Lowe, W.A., 4:22373 
Robb, W.A., Mineral and organic 
distributions and relationships across 
the Green River formation’s saline 
depositional center, Piceance Creek 
Basin, Colorado, 4:21599 (LETC/ 
RI—78/6) 
Robb, W.D., R-matrix method - 
‘application to atoms and ions’, 
4:24762 


Robben, F., See Schefer, R., 4:24138 

Roberts, F., Aims, methods, and uses of 
energy accounting, 4:23419 

Roberts, F.P., See Sorenson, R.J., 4:21707 

Roberts, G.C., Judgment on Windscale, 
4:21841 

Roberts, J.O., Coal and nuclear: a 
comparison of the cost of generating 
baseload electricity by region, 4:23538 
(NUREG—0480) 

Roberts, J.T.A., See Miller, A.K., 4:22732 

Roberts, J.V., See Blanchard, L.F., 4:21269 

Roberts, M.J., PROM function generator, 
4:24420 

SCR-controlled digitally programmable 

ac power supply, 4:24414 

Roberts, P.C., Futures research in 
government, 4:23417 

Roberts, W.N.T., Energy balances: some 
problems and recent developments, 
4:23498 

Roberts, W.O., See Gerety, E.J., 4:24470 


83A 


Roberts, Y.Y., See Machbitz, M., 4:23255 

Robertus, R.J., See Mudge, L.K., 4:21924 

Robin, A.M., Gasification of residual 
materials from coal liquefaction. 
Evaluation of Rocketdyne char as 
feedstock to Texaco gasification 
process. Final report on Type I 
Laboratory Test, 4:21179 (FE—2247- 
17 


Gasification of residual materials from 
coal liquefaction. Quarterly report, 
July—September 1978, 4:21180 (FE— 
2247-19) 

Robinson, B., See Styron, C.E., 4:21235 

Robinson, G., See Jones, I.W., 4:23372 

Robinson, J.D., See Mitchell, F.R., 4:21399 

Robinson, R.L. Jr., Phase equilibrium and 
volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 
1978—June 15, 1978, 4:21232 (FE— 
2278-9) 

Robison, H., Performance enhancement of 
sorbent solar air conditioners, 4:22289 

Robkin, M.A., Effect of carbon monoxide 
on glucose metabolism and growth of 
rat embryos, 4:24699 (CONF- 
771017—, pp 479-490) 

Roblin, P., See Sauteron, J., 4:21713 

Roblyer, S.P., Accident confinement 
response and dose calculations of 
single pressure tube events for 
NUSAR, 4:23103 (UNI—667) 

Roche, C.T., Portable calorimeter system 
for nondestructive assay of mixed- 
oxide fuels, 4:24063 

Rochelle, R.W., See Roberts, M.J., 4:24414 

Rockett, P.D., Pulsed holographic 
interferometry of high density Z- 
pinch and exploding lithium wire 
plasmas, 4:24934 

Rodabaugh, E.C., See Mayfield, M.E., 
4:22766 

Roddy, J.W., Separation Systems Data 
Base: a users’ manual, 4:24078 
(ORNL/TM—6593) 

Rodnikova, R.D., See Kuznetsov, Yu.Ya., 
4:21330 

Roe, P.G., See Sherwood, P.T., 4:23666 

Roeder, D.L., See Amols, H.I., 4:24877 

Roell, T.L., See Rafner, L.S., 4:22797 

Roenicke, G., See Klockow, D., 4:24495 

Roessler, W.U., Automobile engine control 
parameters study. Volume I: 
Summary and status of domestic 
engine control practices. Final report, 
June 1975—February 1977, 4:23711 
(PB—281183) 

Automobile engine control parameters 
study. Volume II. Status of foreign 
engine control practices. Final report 
June 1975—February 1977, 4:23712 
(PB—281184) 

Rogers, A.G., See Clemmer, R.G., 4:25049 

Rogers, D., See Powner, G., 4:23675 

Rogers, D.R., See Gillett, T.C., 4:22761 

Rogers, F.J., Statistical mechanics of 
reacting dense plasmas, 4:24955 
(UCRL—81936) 

Rogers, G.J., See Doman, D.R., 4:24205 

Rogers, J.D., Inductive and rotating 
machinery energy storage and 
transfer, 4:25025 

30-MJ superconducting magnetic energy 
storage (SMES) unit for stabilizing an 
electric transmission system, 4:23310 
(LA-UR—78-2435) 

Rogers, L.A., See Jones, A.H., 4:21584 

Rogers, L.B., See Glajch, J.L., 4:24080 

Rogers, L.E., See Klepper, B., 4:24544 

Rogers, R.S., Oxidative dehydrogenation 
system, 4:21434 

Rogers, W.H., See Iotti, R.C., 4:22799 

Rogozen, M.B., Coal slurry pipelines: the 
water issues, 4:21303 

Rohatgi, A., See Duncan, C.S., 4:22006 

Rohatgi, V.K., See Jayakumar, R., 4:23553 


Rohr, D.L., See Hecker, S.S., 4:23861, 
4:23906 


Rohrer, R., See Christensen, R., 4:22733 

Rohrig, N., Unique biophysical studies 
with diatomic deuterium beams, 
4:24632 (BNL—25203) 

Rohsenow, W.M., See Chiu, C., 4:22894, 
4:22896 

See Corradini, M., 4:23281 

Rokeby, T.R.C., Solar heating system for 
commercial poultry production, 
4:22265 

Romaine, W.R., See Bucciarelli, L.L., 
4:21996 

Romberger, S.B., Preliminary study of 
hydrothermal alteration associated 
with hot spring activity, Gerlach area, 
4:22497 

Romero, L.S., See Mikols, W.J., 4:21759 

Romney, E.M., See Wallace, A., 4:24527 

Rook, H.L., Stability of elemental 
components in a multitrace-element 
water standard, 4:24556 (CONF- 
760429—, pp 232-239) 

Root, D., See Attanasi, E., 4:21328 

Roper, J.R., Capillarity effects in the GTA 
weld penetration of 21-6-9 stainless 
steel, 4:23930 

Rorste, D.S., See Gibbs, L.L., 4:22664 

Rose, A., Economics of geothermal energy 
development at the regional level, 
4:23550 

Rose, D.J., Proliferation of uncertainty and 
its effects on the nuclear power 
industry, 4:22948 

Rose, J.L., Ultrasonic pattern recognition 
study of intergranular stress corrosion 
cracks vs. weld crown reflectors in SS 
piping. Interim report, 4:22982 (EPRI- 
NP—891) 


Rose, J.W.S., See Tamblyn, R.T., 4:23331 

Rose, R.P., Overview of the fusion hybrid 
concept, 4:25000 

See Varljen, T.C., 4:25001 

Rosell, A., See Andersson, L.O., 4:23601 

Rosenbaum, H.S., Demonstration of fuel 
resistant to pellet-cladding interaction. 
Second semiannual report, January— 
June 1978, 4:22717 (GEAP—23773-1) 

Rosenberg, H.S., See Bioom, S.G., 4:21243 

Rosenberg, J.T., See Erickson, L., 4:24457 

Rosenberg, R.B., Energy conservation in 
the natural gas industry, 4:23523 

Rosenberg, R.J., Instrumental neutron 
activation analysis as a routine method 
for rock analysis, 4:24054 (N—78- 
17550) 

Rosenberg, S.L., See Batter, T.R., 4:21937 

Rosenfeld, A.H., See Buhl, W.F., 4:23587 

See Condon, P., 4:23585 

See Craig, P.P., 4:23626 

See Meier, A., 4:23625 

Rosenfield, A.R., See Hahn, G.T., 4:23155 

Rosenthal, A.S., Effects of pion—nucleon 
finite range on pion—nucleus elastic 
scattering, 4:24801 (COO—0535-766, 
pp 179-181) 

Pi meson induced excitation of nuclear 
giant resonances, 4:24835 (COO— 
0535-766, pp 179) 

Rosenzweig, M.R., See Bennett, E.L., 
4:24586 

Rosinger, H.E., See Ritchie, I.G., 4:23871 

Rosner, J.L., Implications of the T states, 
4:24799 (FERMILAB-CONF—78/ 
65/THY) 

Ross, B., See Kaufman, A.M., 4:21824 

Ross, B.I., See Berman, L.E., 4:21747 

Ross, D.K., See Verderber, R.R., 4:23590 

Ross, D.S., See Blessing, J.E., 4:21215 

See Low, J.Y., 4:21214 

Ross, J.A., Preliminary power train design 
for a state-of-the-art electric vehicle, 
4:23787 (DOE/NASA/0592—78/ 
1(Vol.1)) 

Ross, S.L., Cryothermal manipulation of 
petroleum, 4:21480 





Ross, W.A., Process for or high- 
level nuclear waste, 4:2176 

Ross-Riveros, P., Effect of ~ tl 
temperatures on cell cycle kinetics of 
rat gliosarcoma cells, 4:24620 (LBL— 
8100) 

Rossi, H., See Kohlschuetter, V., 4:24103 

Rossi, H.H., See Rohrig, N., 4:24632 

Rossoff, J., See Leo, P.P., 4:22658, 4:22659 

Rost, D.F., See Schuler, H.F., 4:22311 

Rost, E., Technique for determining 
neutron densities using low energy 77~ 
nucleus scattering, 4:24822 (COO— 
0535-766, pp 181-186) 

See Rosenthal, A.S., 4:24801 

Rost, E.S., See DiGiacomo, N.J., 4:24853 

Rost, P.E., See Schuler, H.F., 4:22445 

Rostek, H., See Joos, L., 4:23616 

Roth, J., Replacement of *He implanted in 
Nb by subsequent ‘He bombardment 
and vice versa, 4:23867 

Roth, R.L., See Spencer, B.W., 4:23274 

Roth, T.F., Electron microscopy study of 
microsegregation and defects in 
Czochralski grown calcium gallium 
germanium garnet single crystals, 
4:24036 (LBL—8215) 

Rothfus, R.R., Concurrent studies of 
enhanced heat transfer and materials 
for ocean thermal exchangers. 
Summary of progress to December 
15, 1977, 4:22163 (COO—2641-6) 

Rothman, A.J., Experimental work on oil 
shale at Lawrence Livermore 
Laboratory and predictions of 
retorting characteristics of oil shales, 
4:21621 

Rothstein, S., See Pettit, P.J., 4:22777 

Roudybush, T.E., See Engel, S.E., 4:24689 

Roughton, N.A., Thick target measurement 
of thermonuclear reaction rates, 
4:24838 (COO—0535-766, pp 89-92) 

Rovenskaya, A.S., See Nesterov, LL, 
4:21537 

Rowe, A.M., See Jones, B.W., 4:21420 

Rowe, P., See Blumstein, C., 4:23708 

Rowe, P.C., Community colleges project, 
4:23645 (LBL—6877, pp 73) 

Rowland, R.E., Some comments on the 
toxicity of *°°Pu, 4:24668 (CONF- 
780998—1) 

Roy, A.S., Practical electrochemical 
transport equation for nondilute 
solutions, 4:23368 

Roy, N.K., Use of the magnetic fraction of 
fly ash as a heavy medium material in 
coal washing, 4:21296 (IS-M—176) 

Roy, S.N., Coherent scattering of gamma 
rays from calcium oxide, 4:24761 

Royal, H.D., Mobile gamma cameras: a 
comparative evaluation, 4:24413 

Ruben, H., See Bushweller, C.H., 4:24117 

Rubenstein, A.S., See Boucheron, P.H., 
4:23321 

Rubin, A.I., Window blinds as a potential 
energy saver: a case study. Building 
science series (final), 4:23647 (PB— 
281304) 

Ruby, L., See Graham, W.G., 4:25083, 
4:25095 

See Pyle, R.V., 4:24832 

Ruderman, H., Study of nuclear material 
accounting, 4:21846 (LBL—6877, pp 
9-12) 

See Benenson, P., 4:23446 

Ruedenberg, K., See Cheung, L.M., 4:24116 

Ruggi, D., See Di Vecchia, A., 4:22305 

Ruh, R., System Zirconia-Scandia, 4:23994 

See Larsen, D.C., 4:23769 

Ruhter, W.D., See Camp, D.C., 4:21712 

Rumble, E., EPRI fuel performance data 
base, 4:22734 

Rupert, V.C., Angle dependent x-ray 
measurements on gold discs irradiated 
with nanosecond, 1.06 ym laser 
pulses, 4:24931 (UCRL—81486) 

Rush, E., See Moeller, C.E., 4:22148 


84A 


Rushton, J.E., See Angelini, P., 4:22820 

Rusin, J.M., See Lind, M.A., 4:22140 

Russ, J.J., Process for recovering mineral 
values from fly ash, 4:23690 

Russ, J.S., See Russ, J.J., 4:23690 

Russak, M.A., See Deb, S.K., 4:22100 

Russell, E.C., See Lysyj, I., 4:21487 

Russell, J.L. Jr., See Schuster, J.R., 
4:22457 


Russell, L.B., Application of a sensitive in 
vivo teratological system to the 
testing of benzo[a]pyrene, 4:24693 
(CONF-771017—, pp 175-187) 

Russell, M.L., LOFT fuel design and 
operating experience, 4:23092 

Russell, P., See Fox, J.P., 4:21638 

Russell, R.A., Evaluation of 
instrumentation proposals for steam— 
electric generating stations, 4:22644 

Russell, T.P., Application of a one- 
dimensional position-sensitive 
detector to a Kratky small-angle x-ray 
camera, 4:24392 (ORNL/TM—6678) 

Russo, A.J., User's manual for the 
magnetohydrodynamic generator 
channel code, MHDCHN, 4:23557 
(SAND—78-1260) 

Ruth, D.G., Design definition model 
project for employee orientation, 
4:24144 (SAND—78-1988) 

Ruth, J., The modular solar energy 
satellite. project proposal and 
development strategy, 4:22121 (N— 
78-23598) 

Ryan, F.D., See Cochrane, J.N., 4:21587 

Ryan, P.W., See Bean, R.M., 4:24077 

Ryden, J. Jr., System for measuring the 
diameter of cylindrical objects, 
particularly the diameter of nuclear 
fuel pellets, 4:23045 

Rylatt, J.A., See Sutton, H.G., 4:22832 

Rynes, P.E., See Tippie, J.W., 4:25120 

Ryther, J.H., See Goldman, J.C., 4:22052, 
4:22092 

See Lapointe, B.E., 4:24630 


S 


Sabatini, R.L., See Chow, J.G.Y., 4:22807 

Saboungi, M.L., See Hsu, C.C., 4:23868 

Sacher, G.A., Mammalian life histories: 
their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF- 
780777—1) 

Sachs, R.G., Reactor development 
program. Progress report, October 
1978, 4:23106 (ANL-RDP—76) 

Reactor development program progress 
report, November 1978, 4:23107 
(ANL-RDP—77) 

Sackett, K.E., See Esparza, V., 4:23149 

Sacks, S.T., See Hollowell, C.D., 4:24712 

Sadan, A., Concentration of underground 
brines in situ by solar evaporation, 
4:22344 

Saff, E.B., Pade and rational 
approximation: theory and 
applications, 4:24911 

Some open problems concerning 
polynomials and rational functions, 
4:25147 

Zeros and poles of Pade approximants to 
e/sup z/. II, 4:25144 

Sagartz, M.J., Deformation of the Sandia 
metallic ring seal test fixture, 4:24240 
(SAND—78-2191) 

See Forrestal, M.J., 4:24151 

Sager, P., Conceptual design study of a 
doublet fusion ignition test reactor, 
4:24985 (GA-A— 14795) 

Saha, A., See Kunz, P.D., 4:24823 

Saha, H., Heat transfer characteristics of 
water filled cans as solar thermal 


ERA Vol. 4, No. 9 


storage medium: a comparative test 
data analysis, 4:22483 
Sahota, M.S., See Ramsthaler, J.A., 
4:23114 
Saima, T., Device for swinging a gripper in 
a refueling machine, 4:23046 
Sairanen, R., See Mattila, L., 4:23250 
Saito, K., See Noritomi, K., 4:22510 
Saito, T., Analysis of fission product 
release from HTGR core during 
transient temperature excursion, 
4:23210 
See Ito, Y., 4:22565 
Sakamoto, N., See Tsuchida, T., 4:23383 
Sakamoto, T., See Miyake, T., 4:21683 
Sakurai, M., Study of gray nose control 
rod, 4: 2306 
Salazar, E.A., See Bonzon, L.L., 4:23144 
Salazhev, V.M., Geological structural 
features and potential oil content of 
subsaline deposits of the Devonian 
and Carboniferous in the Pripyat 
trough, 4:21357 
Saleh, M., Response of a neutron detector 
to local coolant void distributions, 
4:22750 
Salmanov, F.K., See Fedortsov, V.K., 
4:21419 
Salter, F., Solar demonstration program: 
technical review and project 
monitoring, 4:22206 (LBL—6877, pp 
49-50) 
Saltzman, J., See Leaf, G.K., 4:25111 
Salzman, G.C., Development of a cell- 
analysis and sorting system applicable 
to tumor cell characterization and 
kinetic studies. Progress report, April 
17—October 16, 1978, 4:24604 (LA— 
7583-PR) 
Samakaev, R.Kh., See Alekseev, P.D., 
4:21413 
Sammells, A.F., Method of making a 
lithium—silicon boron electrode for 
electrical energy storage device, 
4:23370 
Samsa, M.E., Electrical service reliability: 
the customer perspective, 4:23525 
(ANL/AA— 18) 
See Huber, C.C., 4:22712 
Samsonov, G.V., Reaction of hydrogen 
with binary system alloys of titanium 
and zirconium with other metals, 
4:23939 
Samuels, N., See Kepferle, R.C., 4:21524 
Samuels, T.K., Setpoints for LOCE control 
timer settings and L2-2 specific 
calculations, 4:23087 (LTR—10-63) 
Samuelsen, G.S., Mechanisms of exhaust 
pollutants and plume formation in 
continuous combustion. Final report 1 
May 1974—28 February 1978, 4:24472 
(AD-A—054844) 
Samuelson, L.E., ''°Cd(a,d)!7In reaction, 
4:24842 (COO—0535-766, pp 25-26) 
See Anderson, R.E., 4:24849 
See Fields, C.A., 4:24843, 4:24844 
Samuelsson, T., See Baeckstroem, B., 
4:23683 
Samuni, A., Radiation-induced damage in 
T4 bacteriophage: the effect of 
superoxid radicals and molecular 
oxygen. Progress report, December 1, 
1977—November 30, 1978, 4:24631 
(COO—3221-54) 
San Pietro, A., See McBride, A.C., 4:22075 
See Mitsui, A., 4:22063 
Sanada, S., See Hozuma, H., 4:21431 
Sanchez, J.M., Anomalous diffusion in 
omega forming systems, 4:23857 
Sanday, S.C., See Andersson, C.A., 4:22627 
Sandenaw, T.A., Variable low-temperature 
martensitic behavior of alpha-phase 
uranium, 4:23863 
Sanders, J.P., See Ball, S.J., 4:23118 
Sanderson, J.G., See Hyman, J.M., 4:24165 
Sandusky, J., See Wilde, P., 4:22170 





MAY 15, 1979 


Sandusky, W.F., Characterizing dispersion 
on a climatological basis, 4:24505 
(PNL-SA—6832) 

See Watson, E.C., 4:21721 

Sandvin, O., Multivariate autoregressive 
representation of seismic p-wave 
signals with application to short- 
period discrimination, 4:24463 

Sanford, B.V., See Tammemagi, H.Y., 
4:21832 

Sang, Y., See Liu, T., 4:24180 

Sangesland, O.E., See Knowles, G.W., 
4:22386 

Sankey, B.M., See Bushnell, J.D., 4:21435 

Sano, K., See Fujino, M., 4:22886 

Santini, D.J., See Harrison, W., 4:22646 

Santos, S., See Alberi, G., 4:24787 

Sardella, C., See Spampinato, P.T., 4:25093 

Sarkisova, A.Kh., Technical-economic 
factors of deep drilling, 4:21563 

Sarradin, J., See Percheron Born Guegen, 
A.P., 4:23390 

Sasaki, A., See Takagi, T., 4:24033 

Sasaki, S., See Ito, J., 4:22505 

See Ozaki, Y., 4:22707 

Sasaki, T., Sealed type stationary battery 
using catalyst plug, 4:23392 

Sasnett, M.W., Method of reducing arcing 
in a gas transport laser, 4:24265 

Sasser, L.B., Absorption of cadmium in the 
newborn and juvenile guinea pig, 
4:24676 (CONF-771017—, pp 545- 
554) 

Sassmannshausen, G., See Lahme, N., 
4:23371 

Satchler, G.R., Microscopic, semi-realistic 
interactions for both light- and heavy- 
‘on scattering, 4:24872 (CONF- 
781058—2) 

Sathaye, J., Effects of the drought on 
California electricity supply and 
demand, 4:23529 (LBL—6877, pp 4-7) 

Water requirements for future energy 
production in California, 4:23530 
(LBL—6877, pp 7-9) 

Sathaye, J.A., See Vollintine, L., 4:23549 

Sato, F., See Tamai, M., 4:21898 

Sato, K., See Watanabe, Y., 4:23395 

Sato, M., See Morse, R.H., 4:22642 

Sato, Y., Software system for computer 
control of power plant and its 
automatic design, 4:22639 

Satoh, K., See Kiyoshige, M., 4:22822 

Satoh, Y., See lida, Y., 4:23393 

Sauer, K., See Henkin, B.M., 4:24600 

Saukkoriipi, L.O., See Perryman, J.L., 
4:23133 

Saunders, S.R.J., See Hossain, M.K.., 
4:23941 

Sauteron, J., Technology of reprocessing 
fast-reactor fuel, 4:21713 (BNWL-tr— 
336) 

Savage, W.F., See Baeslack, W.A. III, 
4:23945 

Savery, C.W., Performance of a double- 
exposure solar collector, 4:22450 

See Larson, D.C., 4:22320 

Sawan, M.E., ECCS analysis with decay- 
heat generation and inlet subcooling, 
4:23235 

Sawyer, R.F., See Chin, W.K., 4:21314 

Sayles, C.W., See McEdwards, J.A., 
4:22904 


Sazonov, M.L., See Veber, V.V., 4:21539 
Scale, T.J., Simulation of GCFR cladding 
motion in cocurrent flow, 4:23275 

Scanlan, R.M., Low temperature 
irradiations of Nbs3Sn with 14-MeV 
neutrons, 4:24177 (UCRL—80978) 

Scannapieco, A.J., Derivation of the 
physical equations solved in the 
inertial confinement stability code 
DOC. Informal report, 4:25051 (LA— 
7214-MS) 

Scappini, U., See Paris, L., 4:22490 


85A 


Scarf, F.L., Ongoing data reduction, 
theoretical studies. Final report, 
4:24748 (N—78-23644) 

Schade, A.R., Distribution of revisions to 
FFTF FSAR, 4:23169 (TID—29350) 

Schaefer, F.P., See Jethwa, J., 4:24278 

Schaefer, H., Fundamentals and 
methodology of investigating specific 
energy consumption, 4:23665 

Schaefer, H.F, III, Applications of 
electronic structure theory, 4:24102 

Methods of electronic structure theory, 
4:24101 

Schaenzer, G., Simple mathematical model 
for simulating nonlinear jet engine 
thrust response, 4:23740 

Schaffer, C.L., Isolation of analytical 
samples of TATB impurities, 4:24444 
(MHSMP—78-67) 

Schamaun, J.T., See Yoshimura, H.R., 
4:23239 

Schank, J., Alternative, semi-automated 
method for performing multiobjective 
analyses, 4:23415 (BNL—50892) 

Schardein, D.J., Process for applying thin 
molybdenum containing coatings on 
aluminum for solar energy absorption, 
4:22399 

Scharf, F., See Kehl, A., 4:22298 

Scharioth, J., See Krebsbach, C., 4:23430 

Schatz, W., See Murphy, A., 4:21199 

Schauf, F.J., See Kepferle, R.C., 4:21524 

Scheel, H.W., Arrangement, 
manufacturing process and use of 
solar heat collectors, 4:22414 

Schefer, R., Catalyzed combustion in a 
boundary layer, 4:24138 (LBL—6877, 
pp 173-175) 

Scheirman, W.L., Sour gas treating at the 
world’s largest natural gas processing 
plant, 4:21554 (CONF-7703114—, pp 
0.1-0.10) 

Schell, S., See Gay, R.R., 4:23009 

Schermer, R.I., See Rogers, J.D., 4:23310 

Schertz, W.W., Fabrication of trough- 
shaped solar collectors, 4:22406 

Schery, ~ D., {p.n) quasielastic reaction on 

142Nd, and '**Sm at 26.0 MeV, 
4: 24832 (COO—0535-766, pp 55-57) 

Scherzer, B.M.U., See Roth, J., 4:23867 

Scherzer, G., Changing energy market: gas 
sales with changed market conditions, 
4:23522 

Schettler, P.D. Jr., Relationship of 
thermodynamic and kinetic 
parameters to well production in 
Devonian shale, 4:21556 (MERC/ 
SP—77/5, pp 608-619) 

Study of hydrocarbon-shale interaction. 
Progress report No. 10, July 1— 
September 30, 1978, 4:21532 (ORO— 
5197-10) 

Schillaci, M.E., See Amols, H.I1., 4:24877 

Schilling, F., Pressure vessel, especially for 
a nuclear reactor core, 4:22988 

Schilling, H.D., Fluidized-bed combustion, 
4:21304 (AED-Conf—77-546-002) 

Schimmel, W.P. Jr., See Larson, D.W., 
4:24241 

Schindler, W., See Badertscher, H., 4:23650 

Schipper, L., See Blumstein, C., 4:23708 

Schlag, J.H., Augmented integrated rock 
system for collection and storage of 
solar energy, 4:22308 

Schlapbach, L., See Percheron Born 
Guegen, A.P., 4:23390 

Schlesinger, R.H., Solar energy data 
acquisition systems, 4:21961 (NP— 
23186, pp 9p, Paper 1) 

Schleter, J.C., See Goodwin, K.E., 4:21844 

Schluderberg, D.C., See Sze, D.K., 4:25096 

Schmid, F., Silicon ingot casting-heat 
exchanger method multi-wire slicing- 
fixed abrasive slicing technique. Phase 
III. Silicon sheet growth development 
for the large area sheet task of the 
low-cost solar array project. 


SCHULER 


Quarterly progress report No. 1, 
December 15—December 31, 1978, 
4:22003 (DOE/JPL/954373—9) 

Schmid, G.H., Inhibition of electron 
transport on the oxygen-evolving side 
of photosystem II by an antiserum to a 
polypeptide isolated from the 
thylakoid membrane, 4:22077 

Schmidt, D., See Balzerowiak, H.P., 
4:23846 

Schmidt, F.A., Electrotransport 
purification of thorium under low 
pressure conditions, 4:23823 (IS-M— 
171) 

Schmidt, R.L., Characterization of soluble 
copper species in estuarine sediments, 
4:24561 (CONF-760429—, pp 434- 
445 


Schmidt, S.C., Empirical characterization 
of oil shale fragmentation 
experiments, 4:21606 (LA-UR—79-88) 

Schmidt, W.H., Dose rate and criticality 
calculations for plutonium air 
transportable package (PAT-1), 
4:21730 

Schmittel, H., Darmstadt Luisen centre: an 
example for the economic air- 
conditioning of a multi-purpose 
building, 4:23652 

Schmoker, J.W., Relationship between 
density and gamma-ray intensity in 
the Devonian shale sequence, Lincoln 
County, West Virginia, 4:21523 
(MERC/SP—77/5, pp 355-360) 

Schmotzer, J.K., See Caldwell, C.S., 
4:25084 


Schnaas, A., High-temperature corrosion 
and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing 
environments, 4:23940 

Schneider, A., See Greenspan, E., 4:25043 

Schneider, B.I., R-matrix method: 
applications to electron-molecule 
collisions, 4:24767 

Schneider, M.D., Platelet affinity for burro 
aorta collagen, 4:24595 

Schneider, R.E., See Hsia, A.H., 4:22791 

Schober, T., See Pesch, W., 4:23854 

Schoenbucher, A., See Broetz, W., 4:24142 

Schoeneman, J.L., ROM-based sequential 
circuits (an alternative approach to 
conventional logic design), 4:24308 
(SAND—78-2333) 

Scholtyssek, W., See Pilate, S., 4:22869 

Schoonover, L., See Howells, A.P.S., 
4:24440 

Schoonover, L.G., See Holt, O.R., 4:24437 

Schott, G.L., First eastern gas shales 
symposium, 4:21580 (MERC/SP—77/ 
5) 

Stimulation and characterization of 
eastern gas shales. Progress report, 
January—March 1978, 4:21579 (LA— 
7523-PR) 

Schramm, G., Maneuverability of peak- 
shaving power stations, 4:23532 

Schreckhise, R.G., See Klepper, B., 4:24544 

Schreiber, J.D., See Dafler, J.R., 4:21893, 
4:21894 

Schreiner, F., See Gruen, D.M., 4:21908 

Schrock, V., See Fan, C.K., 4:23230 

Schrock, V.E., See Chambre, P.L., 4:23197 

Schubert, J.P., Reducing water leakage 
into underground coal mines by 
aquifer dewatering, 4:21273 (ANL/ 
LRP-CP—9) 

Schuldies, J.J., See Richerson, D.W., 
4:23768 

Schuler, H.F., Hows and whys of a 
modular, half-parabolic, concentrating 
collector, 4:22445 

Operating data from a solar energy 
system with heat pump augmentation 
for industrial process heat, 4:22311 

Schuler, T., See Wentworth, W.E., 4:22486 





SCHULSON 


Schulson, E.M., Review: electron 
channelling patterns in scanning 
electron microscopy, 4:24064 

Schult, O.W.B., Complementarity between 
neutron capture and heavy-ion 
reactions in nuclear structure studies, 
4:24870 (LA-UR—78-2432) 

Schultheis, M.C., Alaska OCS 
socioeconomic studies program, 
Beaufort Sea region - manmade 
environment. Technical report, 
4:21477 (PB—281634) 

Schultz, A., See Beck, J., 4:21365 

Schultz, A.J., See Williams, J.M., 4:24086 

Schultz, C.C., Creep failure under uniaxial 
and multiaxial stress conditions. 
Summary report, 4:23888 (ORNL/ 
Sub—3654/4) 

Schultz, K., See Brogli, R., 4:25044 

Schultz, R.J., Geothermal energy market 
potential in industrial processing, 
4:22560 (CONF-781183—1) 

Schulz, W.W., See Hammitt, A.P., 4:24236 

Schuster, J.E., Heat flow studies in the 
Steamboat Mountain-Lemei Rock 
area, Skamania County, Washington. 
Information circular 62, 4:22516 
(NP—23457) 

Schuster, J.R., Operating experience with 
the General Atomic Fixed Mirror 
Solar Concentrator, 4:22457 

Schuster, N.A., See Wahl, J.S., 4:24424 

Schutz, S.R., Residential on site solar 
heating systems: a project evaluation 
using the capital asset pricing model, 
4:21983 (LBL—8298) 

Schwab, F.C., Waterflooding process 
employing cationic—nonionic 
copolymers, 4:21406 

See Chen, C.S.H., 4:21403 

Schwabe, A., Practical experience with 
thermal insulation of housing, 4:23622 
(BMFT-FB-T—78-13) 

Schwalbe, L.A., Some modifications to an 
x-ray fluorescence spectrum 
deconvolution technique, 4:24075 

Schwallie, A.L., See Akey, J.G., 4:23090 

Schwartz, E.G., See Bartley, H.J., 4:23502, 
4:25106 

Schwartz, S., Development of improved 
gaskets, sealants and cables for use in 
geothermal well logging equipment. 
Interim summary report, January 1— 
December 31, 1977, 4:22550 (SAN— 
1325-1) 

Schwarz, J.P., See Glasser, A., 4:23632 

Schweiger, J.S., See Weed, H.C., 4:21823 

Schweitzer, D.G., See Epel, L.G., 4:22805 

Schwenk, R.M., See Rainis, A.E., 4:24460 

Schwerzel, R.E., Catalytic extraction of 
stored solar energy from 
photochemicals, 4:22478 

Schwetz, B.A., See Murray, F.J., 4:24698 

Sciamanna, A.F., See Riaz, M., 4:21935 

Scott, J.H., Borehole compensation 
algorithms for a small-diameter, dual- 
detector density well-logging probe, 
4:24433 

See Burns, R.D. III., 4:23285 

Scott, J.L., See McHargue, C.J., 4:23973, 
4:25090 

Scott, L.R., See Meyers, R.E., 4:24464 

Scott, S.C., Scaling studies of beam-heated 
tokamaks, 4:24987 (ORNL/TM— 
6584) 

Scott, W.P., See Maheshwari, P.N., 
4:24895 

Seagren, R.D., See Klima, B.B., 4:21727 

Seale, S.K., See Crowe, J.L., 4:21244 

Sealock, L.J. Jr., See Mudge, L.K., 4:21924 

Seals, R.D., Surface analysis of residual 
contaminants from dye-penetrant 
testing, 4:23892 (Y—2164) 

Searcy, A.W., See Powell, ©.K., 4:24012 

Searl, T.D., See Pancirov, R.J., 4:21501 


86A 


Sebald, M., DNA base content and 
classification of vibrios, 4:24623 
(ANL-Trans—1144) 

Seber, E.C., See Jansen, W.D., 4:23073 

Secord, J.R., See DeBell, G.C., 4:23751 

Seed, T.J., Neutronic analysis of two- 
dimensional models of the 
RIGGATRON, 4:25010 

Seefurth, R.N., Investigation of lithium 
utilization from a lithium—silicon 
electrode, 4:23404 

Seeliger, D., See Jost, N., 4:23013 

Seely, G.R., Application of solar energy to 
the oxidation of toxic materials in 
water, 4:22347 

Segev, A., See Collier, R.P., 4:23153 

Segev, M., See Krumbein, A.D., 4:24861 

Segsworth, R.S., See Pickles, C.A., 4:23696 

Sehgal, B.R., See Naser, J.A., 4:22741 

Seiber, S.J., See Varacalle, D.J., 4:23166 

Seibert, M., See Connolly, J.S., 4:22066 

Seidel, D.C., See Maysilles, J.H., 4:21676 

Seidensticker, R.G., See Duncan, C.S., 
4:22006, 4:22011 

Seifferth, L., Shield design against neutron 
streaming in the vicinity of a BWR 
pressure vessel, 4:22760 

Seitz, E., Elastic interaction energy 
calculations for Guinier—Preston 
zones in Al—Cu and Cu—Be, 4:23853 

Seitz, W., See Pueschel, J., 4:21570 

Seko, M., See Miyake, T., 4:21683 

Selcho, H.S., LOFT LOCE fuel module 
structural response, 4:23093 

Selcuk, M.K., See Lovelace, A.M., 4:22372 

Seliger, R.L., See Clark, D.J., 4:25036 

Selkowitz, S., Transparent heat mirrors for 
passive solar heating applications, 
4:22208 (LBL—7829) 

See Berman, S., 4:23588, 4:23589 

Selvaduray, G.S., ‘Comparative evaluation 
of nuclear fuel reprocessing 
techniques for advanced fuel cycle 
concepts, 4:21714 

Selvin, S., See Hollowell, C.D., 4:24712 

Semchenko, Yu.F., See Vikhorev, Yu.V., 
4:23065 

Semken, R.S., See Martinson, Z.R., 4:23165 

Semmens, M.G., See Lambarski, T.J., 
4:22016 

Semyachko, R.Ya., See Alekseev, F.A., 
4:21358 

Sengupta, D.L., See Senior, T.B.A., 4:22576 

Senior, T.B.A., Wind turbine generator 
siting and TV reception handbook. 
Technical report No. 1, 4:22576 
(COO—2846-1) 

Senkan, S.M., See Machbitz, M., 4:23255 

Sentsova, O.Yu., See Gusev, M.V., 4:24622 

Senum, G.I., Vapor tagging of electric 
blasting caps with perfluorinated 
compounds, 4:24443 (BNL—25051) 

Senun, G.I., Rational approximations of the 
integral of the Arrhenius function, 
4:24057 

Sepold, L.K., See Cook, T.F., 4:23244 

Sercely, R. R., Proton stripping and pickup 

on *C, 4: 24824 (COO—0535-766, pp 
3-4) 
See Smith, P.A., 4:24825 
ar G.Z., See Mishina, L.V., 
4:22817 


Serna, J.M., See Ballard, H.N., 4:24747 

Serna, O., See Ledbetter, J.M., 4:24214 

Serne, R.W., Some experience with 
multiplexers, 4:21451 

Serpas, C.J., Dual detector neutron 
lifetime log: theory and practical 
applications, 4:24395 

Serrano, F.deA.M., See Lamy, J.E., 4:24332 

Serrano, L.J., See Finamore, F.J., 4:24626 

Serravezza, A., See Di Vecchia, A., 4:22305 

Serth, R.W., See Ctvrtnicek, T.E., 4:23682 

Seshadri, A.V., See Holtzclaw, K.W., 
4:22753 

Settlemyre, J.L., See Gardner, L.R., 
4:24562 


ERA Vol. 4, No. 9 


Severns, G.A., See Hall, J.L., 4:21313 
Sewell, 1.0., See Donnelly, P.F., 4:23468 
Sextro, R., See Sathaye, J., 4:23529 
, D.A., See LaBelle, S.J., 4:24494 
Sforzini, P-: See Bagala, E., 4:22699 
Sha, W.T., See Domanus, H. M., 4:22892 
See Lee, W.H., 4:23302 
See Lin, E.LH, 4:22889, 4:22994 
Shaber, E.L., Welding of copper silicon 
and zirconium II using the 1200 watt 
CO: continuous laser, 4:24410 (UNI— 


1190) 
Shackleford, W.L., Near infrared laser 
modulator, 4:24254 
Shaffer, — See Cook, J.H., 4:24195, 
4:243 
See Fitzy ‘boa, F.J., 4:24211 
Shaffer, J.H., Distribution of iron during 
full loading of amberlite IRC-72 resin 
with uranium from nitrate solutions at 
30°C, 4:21694 (ORNL/TM—6631) 
Distribution of thorium during full 
loading of carboxylic acid cation 
exchange resins with uranium from 
nitrate solutions at 30 and 40°C, 
4:21704 (ORNL/TM—6613) 
Shaffer, R.J., See Hanson, M.E., 4:21557, 
4:21582 
Shah, D.N., See Trump, J.G., 4:24646 
Shah, V.L., See Lee, W.H., 4:23302 
See Pouring, A.A., 4:24769 
Shah, Y.M., See Gibbs, L.L., 4:22664 
Shaheen, E.I., See Vora, M.K., 4:23491 
Shamal’, A.I., See Mandel’baum, M.M., 
4:21345 
Shamoo, A.E., Low molecular weight 
Ca -carrier from inner mitochondrial 
membrane, 4:24592 (UR—3490-1419) 
Shamsina, R.N., See Lapshin, P.S., 4:21342 
Shanahan, W.R., See Faehl, R.J., 4:24346 
Shaner, J.W., See Trainor, R.J., 4:24954 
Shank, K.E., See Stephenson, R.L., 4:24504 
Shanks, H.R., See Hall, J.L., 4:21313 
Shanmugam, K.T., See Andersen, K.., 
4:22089 
Shannon, T.E., See Spampinato, P.T., 
4:25093 


Shantz, R., Washability tests and heat- 
content predictions for New Mexico 
coals. Progress report 10, 4:21297 
(NP—23528) 

Shapiro, E., See Barnes, H.L., 4:22666 

Shapiro, G., See Fancher, D.L., 4:24365 

Shappert, L.B., See Klima, B.B., 4:21727 

See McDuffee, W.T., 4:21848 

Sharma, B.N., See Srivastava, R.M., 
4:24169 

Sharma, R.A., See Seefurth, R.N., 4:23404 

Sharpe, J.R., Method for treating a well 
using a chemical wash with fluid loss 
control, 4:21393 

Shaut, A.L., Interface and Controller 
Chassis for the plutonium protection 
system, 4:21856 (SAND—78-0696) 

Shavit, G., Load cycling with space 
temperature feedback, 4:23604 

Shaviv, E., Designing buildings for 
minimal energy consumption, 4:23607 

Shaviv, G., See Shaviv, E., 4:23607 

Shaw, H.R., See Campbell, J.E., 4:21793 

Shaw, L.E., ” See Cole- -Ap * B. E,, 4:22439 

See Conk, R.L., 4:22262 
See Oonk, RL. 4:22272 

Shaw, R.H., See Cummings, C.E., 4:24218 

Shay, J.L., See Wagner, S., 4:22113 

Shayakhmetov, F.Sh., See Abdukhalikov, 
Ya.N., 4:21360 

Shcherbakova, G.A., See Kindyakov, V.S., 
4:22703 


Shea, B.E., Seven years of experience with 
SCORE, 4:25129 (SAND—78-2048C) 
Shea, G.J., TRU waste analysis and 
preliminary operating parameters for 
a radioactive waste slagging pyrolysis 
incinerator, 4:21763 (TID—29096) 
Sheen, S.H., See Raptis, A.C., 4:21165 
Shefcheck, J., See Chelemer, H., 4:22793 





MAY 15, 1979 


Sheffield, J., See Scott, S.C., 4:24987 

Sheffield, J.C., See Simons, D.S., 4:24068 

Sheft, I., See Gruen, D.M., 4:21908, 
4:23329 

Sheih, C.M., Puff pollutant dispersion 
model with wind shear and dynamic 
plume rise, 4:24497 

Sheldon, E.B., Nature and origin of 
Savannah River Plant wastes and 
current waste management practices, 
4:21744 (TID—29335, pp 7-25) 

Shelton, E.M., See Coleman, H.J., 4:21504 

Shen, M., See Yang, R.T., 4:21318 

Shenoy, G.K., See Friedt, J.M., 4:24035 

See Viccaro, P.J., 4:23847, 4:23925 

Shepard, J.M., Technological change, 
adjustment mechanisms, and the 
community. A research design, 
4:23423 (ORAU—149) 

Shepard, J.R., 1*C, **Fe, and 7°*Pb(p,t) 
reactions at E/sub p/ = 80 MeV, 
4:24858 (COO—0535-766, pp 119-129) 

Multi-step processes in the 
2°Ne(d, ®Li)!*O (8.88 MeV 27 ) 
reaction at E/sub d/ = 40 MeV, 
4:24833 (COO—0535-766, pp 60-63) 
See Smith, G.R., 4:24829 

Shepard, R.C., See Neely, H.H., 4:22844 

Shepherd, T.L., Sulfur-fueled 
magnetohydrodynamic power 
generation, 4:23551 

Sheppard, A.P., See Schlag, J.H., 4:22308 

Sheppard, E.W., See Chen, C.S.H., 4:21403 

See Schwab, F.C., 4:21406 

Sheridan, R.E., See Yeager, J.G., 4:24628 

Sherman, I.S., See Strauss, M.G., 4:24383 

Sherman, R.H., See Anderson, J.L., 
4:21874 

Sherohman, J.W., See Yee, J.H., 4:24372 

Sherrill, M.N., See McFee, A.F., 4:24657 

Sherwood, G.G., Initial experience and 
observations on the NRC 
standardization program, 4:22932 

Sherwood, P.T., Use of waste and low- 
grade materials in road construction. 
7. Miscellaneous wastes, 4:23666 
(PB—281416) 

Shevchenko, A.F., See Lebed, V.P., 4:21356 

Shibata, K., See Inoue, Y., 4:24599 

See Ogawa, T., 4:22080 

Shieh, P., See Packer, L., 4:22057 

Shields, J.A. Jr., Irradiation-swelling- 
induced bow in fast reactor 
subassemblies, 4:22905 

Shier, W.G., See Hsu, a J., 4:22743 

See Lu, M. S., 4:2324 

Shigehara, K., Photo- iced electricity 
generated by thin-layer photogalvanic 
cells containing thionine and iron(II) 
salt, 4:22103 

Shigemura, M.S., Device for combustion 
efficiency control, 4:24339 

Shih, T.A., SAS3D analysis of unprotected 
loss-of-flow transients for 1200- 
MWeelectric) liquid-metal fast breeder 
reactor homogeneous and 
heterogeneous core designs, 4:23186 

Shilenkov, V.N., See Frolov, M.A., 4:21288 

Shimizu, M., See Nishimura, M., 4:22078 

Shimizu, S., See Kiyoshige, M., 4:22822 

Shimoda, E., Need to develop U.S. 
alternate energy sources, 4:23448 

Shinn, J.H., See Grens, E.A., 4:21220 

Shinoda, K., See Tsuchida, T., 4:23383 

Shinoda, N., See Atsukawa, M., 4:24338 

Shipley, J.P., Decision analysis for nuclear 
safeguards, 4:21868 

See Hakkila, E.A., 4:21845 

Shipman, L.L., See Katz, J.J., 4:24607 

Shiraishi, L.M., See Crawford, B.W., 
4:22745 

Shirane, G., See Thomlinson, W., 4:24039 

Shire, P.R., See McCall, T.B., 4:23257 

Shirland, F.A., Vacuum deposition process 
for fabricating a CdS—Cu.S 
heterojunction solar cell device, 
4:22026 


87A 


Shober, R.A., FX2-TH: a two-dimensional 
nuclear reactor kinetics code with 
thermal-hydraulic feedback, 4:22828 
(ANL—78-97) 

Shoemaker, N.B., See Porter, R.D., 4:24637 

Sholokhov, V.A., See Morozova, S.P., 
4:24272 

Shomaker, J.W., Geologic appraisal of 
deep coals, San Juan Basin, New 
Mexico. Circular 155, 4:21268 (NP— 
23529) 

Shore, S., See Lior, N., 4:22268 

Shorts, C.A., Tandem mirror reactor 
(TMR) maintainability study, 4:25094 

Shpil’man, K.A., See Nesterov, I.I., 4:21537 

Shriner, D.S., Physical, chemical, and 
ecological characterization of solid 
wastes from a Lurgi gasification 
facility, 4:21173 (CONF-7809113—1) 

Shuck, L.Z., Method for laser drilling, 
4:24248 

Shuffman, O., See Ross, S.L., 4:21480 

Shultz, E.B. Jr., Method of making 
combined fuel cell electrolyte and 
electrodes, 4:23579 

Shumaker, C.B., Sulfur fixation during coal 
gasification, 4:21210 

Shumaker, R.C., Analysis of structural 
geological parameters that influence 
gas production from the Devonian 
shale of the Appalachian Basin, 
4:21526 (MERC/SP—77/5, pp 476- 
523) 

Shurcliff, W.A., Process and apparatus for 
heat exchange, 4:23334 

Shure, D.J., Radiocesium transfer through 
aerial pathways i in a South Carolina 
flooplain forest, 4:24502 (CONF- 
760429—, pp 709-724) 

Sidlyaronok, F.G., See Artem’eva, V.P., 
4:21506 

Sidorenko, S.F., See Baidov, F.K., 4:21355 

Siebels, J., See Walzer, P., 4:23762 

Siebmanns, W., See Peschel, W.H., 4:23761 

Siefken, L.J., See Hanson, G.H., 4:23300 

Siegel, B., See Bogen, A.H., 4:22015 

Siegmann, E.R., See Henry, T.P., 4:23278 

Sienicki, J.J., Numerical thermal mixing in 
Eulerian calculations of coupled 
thermo/hydrodynamic motions, 
4:23156 (NUREG/CR—0594) 

Sierens, R., See Benson, R.S., 4:23781 

Sievers, A.J., See Ahrenkiel, R.K., 4:25054 

Siewert, C.E., F/sub N/ method in 
neutron-transport theory. Part I: 
theory and applications, 4:22958 

See Grandjean, P., 4:22959 

Sigmar, D.J., See Stacey, W.M. Jr., 4:24946 

Sigut, D.E., See Fox, R.Q., 4:23674 

Sigworth, H., See Heitz, A., 4:23644 

Sihanonth, P., See Todd, R.L., 4:24513 

Sikka, V.K., Elevated temperature 
ductility of types 304 and 316 stainless 
steel, 4:23882 (CONF-781202—38) 

See Booker, M.K., 4:23881 

Sikov, M.R., Late effects of perinatally 
administered plutonium, 4:24665 
(CONF-771017—, pp 361-374) 

See Hackett, P.L., 4:24675 

Sikri, A.P., See Zukor, S.H., 4:21204 

Silber, M.L., Magnetic behavior of 
current-carrying type-II 
superconducting cylinders, 4:24898 

Silverthorne, P.N., See Tamblyn, R.T., 
4:23331 

Sim, J.W., See Kinoshita, K., 4:23576 

Simmons, D.E., See Chubb, T.A., 4:22128 

See Nemecek, J.J., 4:23338 

Simmons, G.L., Analysis of reactor cavity 
radiation streaming: some practical 
considerations, 4:22748 

Removal of negative albedo terms in 
gamma-ray albedo data, 4:24879 
See Verbinski, V.V., 4:24889 

Simmons, H., See Collares-Pereira, M., 

4:22433 


SLACK 


Simmons, a. Hukai, R.Y., See Hukai, 
D., 4:2294 

Simon, ‘A., ame Progress Report, 
4:24964 (COO—3497-33) 

Simon, J., See Lindberg, J.F., 4:24200 

Simons, D.S., Direct-imaging scanning ion 
microprobe, 4:24068 (KAPL—4109) 

Simons, R.L., See Gold, R., 4:23965 

Simpson, D.B., See Greene, N.M., 4:23157 

Simpson, D.E., Fast reactor safety. 
Quarterly technical progress report, 
July—September 1977, 4:23131 
(HEDL-TME—77-68) 

Simpson, J., See Rumble, E., 4:22734 

Sims, J.R. Jr., Kernel migration 
measurements on unirradiated BISO- 
and TRISO-coated ThC, fuel 
particles, 4:22811 (GA-A—13436) 

Sinclair, R., See Wu, C.K., 4:23862 

Sindelar, B.W., Establishment, succession, 
and stability of vegetation on surface 
mined lands in eastern Montana, 
4:21264 (TID—28791) 

Singer, R.M., LMFBR transition to natural 
circulation from an initial isothermal 
state, 4:23252 

See Gillette, J.L., 4:23071, 4:23303 

Singh, G.P., See Rose, J.L., 4:22982 

Singh, H., See Wyrobek, A.J., 4:24684 

Singh, M.K., Environmental Development 
Plan for Transportation Energy 
Conservation. FY 79 update, 4:23660 
(ANL/EES-TM—33) 

eer B.H., See Harvey, H.W., 

4:24311 

Singleton, M.F., Evaluation of a 
nonevaporable getter pump for tritium 
handling in the Tokamak Fusion Test 
Reactor, 4:25086 (UCRL—52584) 

Sinha, A.P.B., See Pavaskar, N.R., 4:22109 

Sinnett, C.E., See Cronauer, D.C., 4:21153 

Sinskey, A.J., See Trump, J.G., 4:24646 

Sioli, G.C., See Spaziante, P.M., 4:23565 

Sipling, Pi. See Schettler, P. D. Jr., 

Siryuk, A.G., See Artem’eva, V.P., 4:21506 

Sisson, RD.. Jr., Diffusional and 
thermodynamic interactions in the 
Cu—Ni—2Zn system at 775°C, 4:23932 

Sisterson, D.L., Structure of the daytime 
urban moisture field, 4:24471 

Sivalls, C.R., Fundamentals of oil and gas 
separation, 4:21425 (CONF-7703114— 
, pp P.1-P.31) 

Sivers, D., High-P/sub T/ theory in a spin, 
4:24796 (ANL-HEP-CP—78-50) 

Sivinski, H.D., Recent developments in 
Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS- 
mf—4220, pp 118-155) 

Sjunnesson, L., See Khoeler, B., 4:23597 

Skaerby, L., See Grennfelt, P., 4:24479 

Skaggs, S.R., Treatment of molybdenite 
ore using a 2 kW solar furnace, 
4:22301 (LA-UR—79-6) 

Skamser, R., Coal gasification, commercial 
concepts, gas cost guidelines, Revision 
1. Final report, 4:21178 (FE—2240- 
100 


Skibenko, A.I., See Azovskiy, Yu.S., 
4:24920 


Skinner, S.P., Cadmium dynamics in 
terrestrial food webs of a coal ash 
basin, 4:24528 (CONF-760429—, pp 
658-672) 

Skoberne, F., Laser Fusion Program at 
LASL. Progress report, July 1— 
December 31, 1977, 4:25052 (LA— 
7328-PR) 

Skowronski, R.P., Deuterium tracer 
method for investigating the 
chemistry of coal liquefaction. 
Quarterly technical progress report, 
January—March 1978, 4:21218 (FE— 
2781-2) 

Skrikerud, P.E., See Wolf, J.P., 4:23204 

Slack, A.V., See Jones, D.G., 4:22655 





SLAGA 


Slaga, T.J., Kinetic study on the in vitro 
covalent binding of polycyclic 
hydrocarbons to nucleic acids using 
epidermal homogenates as the 
activating system, 4:24597 

See lyer, R., 4:24603 

Slaughter, G.M., See Berggren, R.G., 

4:23929 


See Canonico, D.A., 4:23841 

Slivinsky, V.M., See Kornblum, H.N., 
4:24930 

Sluyters, T., See Lam, C., 4:24750 

Smaardyk, J.E., Time-resolved penetration 
measurements of liquid sodium into 
limestone concrete, 4:23292 

Small, T.J., See Bywaters, R.P., 4:23629 

Smatlak, D.L., See Moses, G.A., 4:25072 

Smith, A.E., See LaBelle, S.J., 4:24494 

Smith, A.V. Jr., System for collecting solar 
energy, 4:22402 

Smith, C.C., See Farrer, R.G., 4:22291 

Smith, C.F., See Meadows, J.W.T., 4:24558 

Smith, C.G., Corrections for component 
imperfections and azimuth errors in an 
automatic self-compensating 
ellipsometer, 4:24400 (LBL—7303) 

Interpretation of ellipsometer 
observations of anodic films, 4:24418 

Smith, C.L., See Sims, J.R. Jr., 4:22811 

Smith, C.M., Vibration analysis method for 
detection of abnormal movement of 
material in a rotary dissolver, 4:21699 
(CONF-781169—2) 

See Navratil, J.D., 4:21761 

Smith, D.E., Computer control of Claus 
sulfur plants, 4:21426 (CONF- 
7703114—, pp Q.1-Q.15) 

See Wilburn, N.P., 4:23130 

Smith, D.K., See Gallagher, S.A., 4:23984 

Smith, D.L., First-wall/limiter design for a 
tokamak experimental power reactor, 
4:25007 

Plasma—laser interactions with solid 
polystyrene microspheres, 4:25076 

Smith, E., See Miller, A.K., 4:22732 

Smith, E.Q. Jr., Engine operated by a non- 
polluting recyclable fuel, 4:23782 

Smith, G., LSI-11 writable control store 
enhancements to U.C.S.D. Pascal, 
4:25140 (UCRL—81808) 

Smith, G.J., See Orr, G.B., 4:24845 

Smith, G.R., Differential cross section and 
asymmetry measurements for 800 
MeV proton scattering from '*O, 
Ca, “Ca, and °*Fe, 4:24828 
(COO—0535-766, pp 117-118) 

(p,d) reaction at 800 MeV, 4:24829 
(COO—0535-766, pp 135-141) 

See DiGiacomo, N.J., 4:24853 

See Peterson, R.J., 4:24857 

See Smith, P.A., 4:24837 

Smith, G.S., See Sivinski, H.D., 4:24644 

Smith, G.W., See Johnson, I., 4:21240 

Smith, H.E., Nondestructive analysis of 
plutonium contaminated soil, 4:21772 
(ARH-SA—299) 

Smith, J.B., Unconventional gas resources: 
DOE program in enhanced gas 
recovery, 4:21510 (MERC/SP—77/5, 

1-21) 

Smith, J.H., Planning guide for source 
assessment of coal conversion 
facilities. Final report, 4:21258 (EPRI- 
EA—990) 

Smith, J.M., See Bruenger, F.W., 4:24674 

Smith, J.N., Jr., See Meyer, C.H., Jr., 
4:25081 

Smith, J.R., Control systems engineering 
considerations in the selection of a 
computer-process interface system, 
4:22638 

Smith, J.T., Temperature and 
compositional stability of a YeSigOz; 
phase in oxidized SisN4, 4:23985 

Smith, J.W., See Robb, W.A., 4:21599 

Smith, K., See Koepf, G.A., 4:24274 

Smith, L., See Laslett, L.J., 4:24357 


88A 


Smith, L.L., Solar heating system, 4:22397 

Smith, M.F., Solid waste reclamation and 
recycling. Part 6. Tires (a 
bibliography with abstracts). Report 
for 1964-July 1978, 4:23689 (NTIS/ 
PS—78/0766) 

Solid waste reclamation and recycling. 
Part 1. Packaging and containers (a 
bibliography with abstracts). Report 
for 1964-July 1978, 4:23702 (NTIS/ 
PS—78/0761) 

Solid waste reclamation and recycling. 
Part 2. Plastics (a bibliography with 
abstracts). Report for 1964-July 1978, 
4:23703 (NTIS/PS—78/0762) 

Solid waste reclamation and recycling. 
Part 3. Metals (a bibliography with 
abstracts). Report for 1964-July 1978, 
4:23704 (NTIS/PS—78/0763) 

Solid waste reclamation and recycling. 
Part 4. Glass (a bibliography with 
abstracts). Report for 1964-July 1978, 
4:23705 (NTIS/PS—78/0764) 

Solid waste reclamation and recycling. 
Part 5. Paper (a bibliography with 
abstracts). Report for 1964-July 1978, 
4:23706 (NTIS/PS—78/0765) 

Smith, O.J.M., Solar collector system, 
4:22144 

a. Ae — *°Ca(a,p)**Sc reaction, 

36 (COO—0535-766, pp 40-42) 

20%e., ON reaction, 4:24825 (COO— 
0535-766, pp 50-51) 

3°K(a,p)*#Ca reaction, 4:24837 (COO— 
0535-766, pp 42-43) 

See Alford, W.P., 4:24850 

See Anderson, R.E., 4:24849, 4:24851 

See Samuelson, L.E., 4:24842 

See Schery, S.D., 4:24852 

Smith, P.D., NONSAP-C: a nonlinear 
stress analysis program for concrete 
containments under static, dynamic, 
and long-term loadings, 4:22984 
(NUREG/CR—0416) 

Smith, R.C., Tissue equivalent proportional 
counter real time neutron monitor, 
4:24650 (HEDL-SA—1633) 

Smith, R.E., Controlling sources of 
variability in stainless steel piping, 
4:23918 

Smith, R.H., See Martinson, Z.R., 4:23165 

Smith, R.O., One hundred solar water 
heaters: some lessons learned about 
installation and performance at New 
England Electric, 4:22328 

Smith, R.R., NWCF remote maintenance 
features and capabilities, 4:24222 

See Cole, C.M., 4:24228 

Smith, S.F., Torque control for part-load 
economy, 4:23799 

Smith, S.V., Mid-Pacific Marine 
Laboratory. Annual report, July 1, 
1975—June, 30, 1976, 4:24553 
(NVO—0628-2) 

Smith, W.A., See Fischer, R.D., 4:22350 

Smith, W.1.B., See Greenwald, M., 4:24417 

Smol'yaninova, K.I., Reservoirs of the 
Valanzhin deposits in the northeastern 
Caucasus, 4:21349 

Smoot, L.D., Mixing and gasification of 
coal in entrained flow systems. 
Quarterly technical progress report 
No. 5, April 1, 1978—June 30, 1978, 
4:21190 (FE—2666-3) 

Smugeresky, J.E., See German, R.M., 
4:23909 


Smyslov, A.A., See Zagruzina, I.A., 4:21650 

Smythe, G., See Schultheis, M.C., 4:21477 

Sneck, C.J., New approach: centralized 
solid-state interlock control for 
balance-of-plant equipment, 4:22640 

Snezhkin, E.N., See Antipov, S.V., 
4:24972, 4:24974 

Snowden, W.E., Creep behavior of a model 
refractory system MgO—CaMgSiO,, 
4:24002 


ERA Vol. 4, No. 9 


Snyder, D.D., Complex formation 
resistivity: the forgotten half of the 
resistivity log, 4:24438 

See Merkel, R.H., 4:24436 

Snyder, M.J., Characterization and 
analysis of Devonian shales: gas 
composition and release rates, 4:21591 
(MERC/SP—77/5, pp 524-545) 

See Kalyoncu, R.S., 4:21518 

Snyder, R.B., See Johnson, I., 4:21240, 
4:21241 

Snyder, T.L., See Beck, G.J., 4:22758 

Snyder, W.B., See Holcombe, C.E., 4:23844 

So, B.Y.C., See Lambert, J.D.B., 4:23091 

See Strain, R.V., 4:22827 

Soda, F., See Konishi, S., 4:22547 

Sofen, S.R., Specific sequestering agents 
for the actinides. 2. A ligand field 
effect in the crystal and molecular 
structures of 
tetrakis(catecholato)uranate(IV) and - 
thorate(IV), 4:24134 

Sofia, H., See Kunz, P.D., 4:24840 

Soinski, A.J., Stack sampling for *??Rn and 
particulates at a coal-fired power 
plant, 4:22657 (MLM—2514, pp 60- 

6 


8) 
Sokhranov, N.N., See Molchanoc, A.A., 
4:21352 
Sokolik, J.E. Jr., See Dunnery, D.A., 
4:22670 
Solbrig, C.W., See Lyczkowski, R.W., 
4:23181 
Soleau, B.S. Jr., Recirculating natural 
convection solar energy collector, 
4:22357 
Solomon, K., See Petty, G., 4:21851 
Solrig, C.W., See Eaton, A.M., 4:23088 
Soltis, R.F., Baseline tests of the 
Volkswagen transporter electric 
delivery van, 4:23789 (N—78-20021) 
Somers, R.C., See VanNess, R.P., 4:22665 
Sommer, E., Solar generators in terrestrial 
communication technology. Pt. 1, 
4:22043 
Sommer, F.H., See Coomes, R.M., 4:21629 
Sommer, W.T., Central receiver solar 
collector using mechanically linked 
mirrors, 4:22401 
Somorjai, G.A., Catalysis on the atomic 
scale (Emmett Award Lecture of 
1977), 4:21922 
Sonderegger, R., See Condon, P., 4:23585 
Soo, P., Correlation of high cycle and low 
cycle fatigue data for some HTGR 
structural metals, 4:22808 (BNL- 
NUREG—25333) 
See Aronson, S., 4:22806 
See Chow, J.G.Y., 4:22807 
Soper, D.E., Construction of the functional 
integral representation for fermion 
Green's functions, 4:24814 (DOE/ 
ER/70004—223) 
Sopori, B., See Baghdadi, A., 4:22005 
Soran, P.D., Nucleonics of the fast-liner 
reactor (FLR) conceptual design, 
4:25011 
Sorensen, C., See Irving, A.C., 4:24802 
Sorensen, D., See Leaf, G.K., 4:25111 
Sorensen, E.P., See Rice, J.R., 4:23884 
Sorenson, E., See Ehrenspeck, H., 4:21478 
See Melvin, P., 4:21473 
Sorenson, R.J., Proliferation resistance 
design of a plutonium cycle 
(Proliferation Resistance Engineering 
Program: PREP), 4:21707 (PNL— 
2832) 


Souers, P.C., Permeation eccentricities of 
He, Ne, and D—T from soda—lime 
glass microbubbles, 4:23991 

Southworth, F.H., See Fillo, J.A., 4:24983 

Sowerby, M. G., See Cierjacks, S. W., 
4:25104 


Spaeth, F., Natural gas - also in the 3rd 
millenium. Western European and 
German gas industry, 4:21572 

Spaeth, M.L., See Hammond, P.R., 4:24008 





MAY 15, 1979 


Spafford, R.B., See Bickelhaupt, R.E., 
4:22656 

Spahr, G.L., Densification related pellet 
diameter shrinkage in low burnup 
thoria-base fueis (LWBR development 
program), 4:22865 (WAPD-TM— 
1345) 

Spampinato, P.T., Design improvements 
simplify remote maintenance of 
tokamaks, 4:25093 

Spann, M.M., See Kern, J.W., 4:24434 

Sparks, D.T., Film boiling behavior in a 
nin-rod cluster, 4:23245 

Spasov, K.I., See Mikhailov, M.D., 4:22816 

Spaziante, P.M., Hydrogen/halogen 
energy storage system, 4:23565 
(BNL—25212) 

Spears, D.L., See Sutton, E.C., 4:24734 

Spears, R.K., Replication technique for 
examining defects in the interface of a 
metal-to-glass ceramic bond, 4:23849 
(GEPP-TIS—391) 

Specht, O., Influence of the demands 
imposed on thermal transmittance on 
the transmission loss heat requirement. 
A comparison of methods under the 
Thermal Insulation Ordinance and 
their influence on the specific heat 
demand, 4:23608 

Speelpenning, B., Generalized element 
method, 4:25123 (COO—2383-0055) 

Spelta, B., See Pierini, G., 4:21895 

Spencer, A.M., See LaRocca, S.J., 4:21583 

Spencer, B.W., CAMEL seven-pin fuel 
sweepout tests, 4:23272 

Results of fuel freezing tests with 
simulated CRBR-type fuel pins, 
4:23274 

System hydraulic effects on fuel 
sweepout in the hypothetical TOP 
accident, 4:23273 

See Marles, K.C., 4:22383 

See Wilburn, N.P., 4:23130 

Spencer, D.L., Freeze tolerance tests of 
solar collectors, 4:22446 

Spencer, R., See Marles, K.C., 4:22383 

Spencer, R.R., Enhancement of methane 
production in the anaerobic digestion 
of sewage sludges, 4:21929 (PNL- 
SA—6807) 

Spielmann, H., Characteristics of a new 
approach in teratology: in vitro 
differentiation of early mouse 
embryos beyond the preimplantation 
period after cyclophosphamide 
treatment in vivo, 4:24692 (CONF- 
771017—, pp 162-174) 

Spindle, A.I., See Pedersen, R.A., 4:24691 

Spindler, E., See Pifer, G., 4:23628 

Spinks, L.J., Some observations on the 
selection of gas turbine generating 
plant, 4:22634 

Spinrad, B.I., Evaluation of fission product 
after-heat. Quarterly report, April 1— 
June 30, 1978, 4:22723 (NUREG/ 
CR—0399) 

Spooner, F.M., See Cart, E.N. Jr., 4:21320, 
4:21321 

Sprackling, L.S., See Nash, D.J., 4:24658 

Spraktes, F.W., See Wade, M.A., 4:21871 

Spreng, D.T., On time, information, and 
energy conservation, 4:23480 
(ORAU/IEA—78-22(R)) 

Sprungmann, K.W., See Ritchie, I.G., 
4:23871 

Squires, A.M., Reaction paths in donor 
solvent coal liquefaction, 4:21221 

Sreepada, S., See Hsia, A.H., 4:22791 

Srinivasan, E.S., See Khatib-Rahbar, M., 
4:23054 

Srinivasan, S., Selection and evaluation of 
materials for advanced water 
electrolyzers, 4:21892 (BNL—25211) 

Srivastava, R.M., Heat pipe performance 
characteristics with floating source 
temperature, 4:24169 


89A 


St. Lorant, S.J., Harmony in science: 
superconductivity and high energy 
physics, 4:24360 (SLAC-PUB—2237) 

St-Onge, H., Research to determine the 
acceptable emergency operating 
temperatures for extruded dielectric 
cables. Final report, 4:22681 (EPRI- 
EL—938) 

Staats, E.B., Before licensing floating 
nuclear powerplants, many answers 
are needed, 4:22907 (EMD—78-36) 

Management of Federal materials 
research should be improved, 4:23818 
(EMD—78-41) 

Stacey, W.M. Jr., Burn phase control in 
short-pulse D-T burning tokamak 
reactors, 4:24961 

Divertor and gas blanket model and 
studies, 4:25004 

Response of a tokamak plasma to 
particle and momentum sources, 
4:24946 (ORNL/TM—6575) 

Stacy, R.G., See Goode, J.H., 4:21705 

Stadelmann, M., Energy saving in gas 
heating systems, 4:23615 

Staecker, K., See Hering, S., 4:23643 

Staehle, R.W., Corrosion, stress corrosion 
cracking, and electrochemistry of the 
iron and nickel base alloys in caustic 
environments. Progress report, March 
1, 1978—February 28, 1979, 4:23938 
(COO—2421-5) 

See Fontana, M.G., 4:23959 

Stagner, R.T., Equipment for a laser 
surface measuring system, 4:24296 
(BDX—613-1848(Rev.)) 

Stahl, D., Low-Enrichment Fuel 
Development Program, 4:23076 
(CONF-781151—2) 

See Doerner, R.C., 4:23104 

Stahl, Q.R., Process and system for 
measuring sulfur dioxide pollution, 
4:24335 

Stallings, T.L., See Osborn, A.G., 4:24445 

Stamatelatos, M.G., Fine-energy cross- 
section space shielding for doubly 
heterogeneous reactor cores, 4:22810 

Radiation source terms in LWR and 
LMFBR spent fuel. Final report, 
4:22715 (EPRI-NP—948) 

Stamper, K.R., See Chamberlain, T.W., 

4:23713, 4:23714, 4:23715 
See Marshall, W.F., 4:23732 

Stampfer, J.F., Role of the surface 
microlayer of water in the distribution 
and fate of trace organic 
contaminants; a feasibility study. 
Completion report, 4:24569 (PB— 
281749) 

Stanford, G.S., See Doerner, R.C., 4:23104 

Stanford, T.G., See Jur, T.A., 4:21710 

Stang, L.G. Jr., Remote systems 
technology: the birth of an industry, 
4:24189 

Stangeby, P.C., See Chatoorgoon, V 
4:25089 


Stanger, K., See Esparza, V., 4:23149 
Stanley, C.J., See Domenico, W.F., 
:23247 


See Sparks, D.T., 4:23245 

Staples, R.E., See Murray, F.J., 4:24698 

Stark, M., Geothermal resource 
exploration assessment and data 
interpretation, Klamath Basin, 
Oregon: Swan Lake and Klamath 
Hills area, 4:22515 (LBL— 
8186(Draft)) 

Stark, R.A., Startup of the field-reversed 
mirror by neutral-beam injection, 
4:25041 

Starkey, J., See Jones, J.A., 4:24687 

Starkovich, V., See Dallman, J.C., 4:23231 

Starnes, D.E., See Angelini, P., 4:22819 

Starr, S.0., See Gleman, S.M., 4:22325 

Stary, M.L., Vapor burning apparatus, 
4:24326 

Staten, H.W., See Anderson, R., 4:21452 


STEVENSON 


Stauffer, D., See Calthorpe, P., 4:22216 

Stearns, J.D., See Neely, H.H., 4:22844 

Steckel, G.L., Thermodynamics of oxygen 
in niob oxygen solid 
solutions, 4: 2401 5 

Steele, B.C.H., Developments in solid 
solution electrodes, 4:23401 

Steele, O.P. III, See Welch, F.H., 4:22875 

Steele, T.W., See Strasheim, A., 4:24050 

Steen, P., See Johansson, T.B., 4:23548 

Steensland, O., See Eliassen, S., 4:24333 

Steger, P.J., See Park, J.E., 4:24148 

Steidel, R.F., Hybrid staging of geothermal 
energy conversion processes, 4:22537 
(UCID— 17949) 

Stein, C., See Collares-Pereira, M., 4:22433 

Stein, D.F., See Hecker, S.S., 4:23861, 
4:23906 

Stein, R.S., See Russell, T.P., 4:24392 

Steinberg, M., Environmental control 
technology for the flash 
hydropyrolysis of coal. Progress 
report No. 2, October 1, 1977—March 
31, 1978, 4:21211 (BNL—S0906) 

Fusion and coal energy system for the 
production and delivery of SNG, 
steam, and electric power: the 
Burning Bush Concept, 4:21873 

Regenerative process for desulfurization 
of high temperature combustion and 
fuel gases. Quarterly progress report 
No. 9, April 1—June 30, 1978, 4:21238 
(BNL—S50891) 

Thermoelectrochemical cycles for 
power and hydrogen production, 
4:23564 (BNL—24387) 

See Yang, R.T., 4:21318 

Steinberger, R.L., Combustion 
optimization studies for stratified 
charge and diesel engines. Progress 
report, October 1, 1977—September 
30. 1 1978, 4:23710 (COO—4191- 1) 

Steindler, M.J., See Flynn, K.F., 4:21735 

See Jardine, LJ .» 4:21776 

Steiner, R.E., Self-tracking radiant energy 
collector, 4:22413 

Steininger, R.J. II, Deashing of solvent 
refined coal, 4:21160 (LBL—6877, pp 
91-93) 

Stengel, D.N., Optimal control of 
completely maintainable dynamic 
systems, 4:25117 (CONF-790105—2) 

See Cline, T.B., 4:22683 

Stephen, D.W., See Klotz, R.J., 4:22771 

Stephens, D.R., See Hill, R.W., 4:21209 

Stephens, L.M., See Jur, T.A., 4:21710 

Stephenson, M.J., Analysis of a fractional 
gas stripper, 4:21757 (K—1895) 

Stephenson, R.L., Computer program for 
monitoring sample flow from 
environmental surveillance activities 
at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM— 
6599) 

Sterbentz, J.W., See Pyle, R.V., 4:24832 

Stern, S.A., Permeation of gases through 
hollow silicone rubber fibers: effect of 
fiber elasticity on gas permeability, 
4:24083 

Separation of krypton and xenon from 
reactor atmospheres by selective 
permeation. Final report, 4:23125 
(COO—3536-13) 

Steup, M., See Peavey, D.C., 4:22081 

Stevens, A., Inhibition of DNA-enzyme 
binding by an RNA polymerase 
inhibitor from T4 phage-infected 
Escherichia coli, 4:24601 

Stevens, A.L., See Parrish, R.L., 4:21620 

Stevens, R.K., See Loo, B.W., 4:24483 

Stevens, R.R. Jr., See Hamm, R.W., 
4:24347 

Stevens, W., See Bruenger, F.W., 4:24674 

Stevens, W.E., See Davis, T.L., 4:21785 

See McNatt, F.G., 4:21782 

Stevens, W.J., See Hiskes, J.R., 4:24766 

Stevenson, C.E., See Parks, J.E., 4:24194 








STEWART 


Stewart, B.S., See Goff, F.E., 4:24720 

Stewart, D.H., See Berry, D.A., 4:21216 

Stewart, W.B., See Carter, T.J., 4:22826 

Stickford, G.H. Jr., See Landstrom, D.K., 
4:22427 

Stiegler, J.O., See Berggren, R.G., 4:23929 

Stiles, R.W., Slotting by electrochemical 
grinding, 4:24397 (BDX—613- 
1908(Rev.)) 

Stine, W.B., Design and performance of an 
industrial sized pebble bed, 4:22314 

Stinton, D.P., HTGR Fuel Recycle 
Development Program (189a 
OHO45). Fuel refabrication, Task 500. 
Rate-controlling factors in the 
carbothermic preparation of UO.— 
UC.—C microspheres , 4:21693 
(ORNL/TM—6589) 

See Suchomel, R.R., 4:23339 

Stinton, D.P., Suchomel, R.R., See Mack, 
J.E., 4:23038 

Stock, J.R., Solid radwaste system utilizing 
cement, 4:21768 

Stoddard, S.D., See Hauth, W.E. III, 
4:23982 

Stoddart, P.G., See Bangart, R.L., 4:23067 

Stoeltzing, R.W., See Feduska, W., 4:22018 

Stoeva, S., See Gusev, M.V., 4:24622 

Stohl, F.V., See Johnstone, J.K., 4:21762 

Stoica, N., Complex effect of an additional 
carburetor mixer on the performance 
and polluting exhaust of the internal 
combustion engines, 4:23719 

Stokowski, S.E., Laser induced damage in 
fluoride glasses: a status report, 
4:24043 (UCRL—81358) 

Stoll, R.D., See Moden, R.W., 4:21982 

Stoloff, N.S., See Chung, D.W., 4:23895 

Stone, A.J., See Wallace, F.B., 4:23767 

Stone, C.C., See Buschman, H.W., 4:22835 

Stone, J.A., See Karraker, D.G., 4:24128 

Stoner, W.A., Internal nutrient cycling as 
related to plant life-form: a simulation 
approach, 4:24512 (CONF-760429—, 
pp 165-181) 

See Barkley, S.A., 4:24531 

Storch, J.A., See Meyers, R.E., 4:24473 

Storey, J.W.V., See Sutton, E.C., 4:24734 

Stournas, S., Oil recovery by 
waterflooding employing succinimido 
aryl sulfonate surfactants, 4:21398 

Stout, M.G., Structure/property/ 
continuum synthesis of ductile 
fracture in Inconel alloy 718, 4:23859 

Stoynov, Z., See Keddam, M.., 4:23363 

Strack, J.R., See Harrison, M.A., 4:24929, 
4:24952, 4:24994, 4:24995 

Stradley, J.G., See Harvey, H.W., 4:24311 

Strain, R.V., EBR-II fission-product- 
source Test No. 1. EBR-II project, 
4:22827 (ANL—78-58) 

Strange, J.W., See Wright, R.D., 4:21555 

Strasheim, A., Analytical chemistry in the 
exploration, mining and processing of 
materials, 4:24050 

Straughan, I.R., See Bradford, G.R., 
4:24523 

Strauss, M.G., Intrinsic efficiency of 
germanium: a basis for calculating 
expected detector efficiency, 4:24383 

Stredde, H., See Lindberg, J.F., 4:24200 

Streed, E.R., Comparison of flat-plate solar 
collector thermal performance data 
obtained indoors and outdoors, 
4:22434 

See Waksman, D., 4:22213 

Streich, M., Nitrogen removal from 

natural gas, 4:21560 

G., Hydrogen storage devices 
for automobiles, 4:23813 (BNL— 
25263) 

Strickland, L.D., Update on the DOE 
program for in situ gasification of 
eastern coals, 4:21208 

Strickland, M., See Yen, H., 4:22326 

Stringer, J., See Whittle, D.P., 4:23950 

Strisower, B., See Stark, M., 4:22515 


90A 


Strizak, J.P., See Baylor, V.B., 4:23879 
See Brinkman, C.R., 4:23877 

Strobel, W., See Bachschmid, R., 4:23717 

Streck, H.B., See Kotval, P.S., 4:22025 

Strode, J.N., See Smith, R.C., 4:24650 

Strojan, C.L., See Turner, F.B., 4:24476 

Struss, R.G., See Saleh, M., 4:22750 

Stubican, V.S., Phase equilibria and 
ordering in the system ZrO2—Y20Os, 
4:23990 

Studer, P.A., Energy storage apparatus, 
4:23327 

Stuebinger, L.R., See Domeisen, F.N., 
4:25013 

Stuedemann, J.A., See Isaac, R.A., 4:24520 

Stultz, J.W., Thermal and other tests of 
photovoltaic modules performed in 
natural sunlight, 4:22000 (DOE/JPL/ 
1012—9) 

Stump, W.D., See Landolt, J.F., 4:24301 

Stupka, R.C., See Pentecost, E.D., 4:21257 

Sturges, R.H., See Nyman, D.H., 4:21688 

Sturm, Z.E., Home power station, 4:21943 

Styhr, K., See Pietsch, A., 4:23687 

Styron, C.E., Assessment of the 
radiological impact of coal utilization. 
I. Preliminary studies on Western 
coal, 4:21235 (MLM—2514) 

Su, S.F., Physics performance of 
heterogeneous LMFBRs with internal 
axial blankets, 4:22903 

Succop, D.C., See Cronauer, D.C., 4:21153 

Suchomel, R.R., Design and operation of 
equipment used to develop remote 
coating capability for HTGR fuel 
particles, 4:23339 (ORNL/TM—6581) 

Sudakov, D.A., See Korotkov, P.F., 
4:24442 

Sudarshan, E.C.G., See Bose, S.K., 4:24800 

Sudarshan, T.S., Hydrogen induced 
suppression of yield point in A-106 
steel, 4:23900 

Sudworth, J.L., See Piercy, R., 4:23406 

Suess, A., Experience with a sewage 
sludge radiation plant, 4: 24648 (INIS- 
mf—4220, pp 156-163) 

Sugarman, A., See Rumble, E., 4:22734 

Sugawara, H., See Ozaki, Y., 4:22707 

Sugawara, K., See Huang, C.Y., 4:23934 

Suggitt, R.M., Hydrocracking 
alkylaromatic-containing 
hydrocarbons at mild cracking 
conditions and then subjecting the 
alkylaromatic hydrocarbon to alkyl 
transfer, 4:21430 

Sullivan, J.E., See Gillette, J.L., 4:23071 

Sullivan, P.W., See Kohler, J.T., 4:22429, 
4:22430 

Sullivan, R.J., Filter handling system, 
4:22996 


Sulpor, B., High-voltage power lines and 
human health, 4:23540 

Sultanov, Z.A., See Mekhtibeili, R.M., 
4:21411 

Sulyaev, R.M., See Ado, Yu.M., 4:24352 

Sumartojo, J., Petrologic study of the 
Devonian shales from central 
Tennessee and West Virginia, 4:21521 
(MERC/SP—77/5, pp 311-327) 

See Bialobok, S.J., 4:21520 

Sumets, V.I., See Konstantinov, I.0., 
4:23970 

Sumi, K., Relation between heat quantity 
discharged from hot springs and 
geological structure in Japan, 4:22501 
(CONF-751267—8) 

Sumiya, I., See Nihei, I., 4:23942 

Summers, J.L., See Landolt, J.F., 4:24301 

Sun, B.K., Two-phase level swell 
calculation using the drift flux 
correlation, 4:23229 

Sun, Y.H., See Bari, R.A., 4:23108, 4:23148 

Sundberg, K.R., See Cheung, L.M., 4:24116 

Sung, T.Y., Radiation exposures during 
maintenance of the TFTR vacuum 
pump system, 4:25101 

Sur, S., See Penrose, O., 4:24908 


ERA Vol. 4, No. 9 


Sutherland, H.J., See Smaardyk, J.E., 
4:23292 


Sutherland, J.E., Computer analysis of 
heterojunction and graded bandgap 
solar cells, 4:22046 

Sutherland, S.H., See Allen, G.C. Jr., 
4:24243 

Sutherland, W.H., See Pendergast, J.J., 
4:21279 

Sutton, E.C., Variations in the spatial 
distribution of 11 micron radiation 
from omicron Ceti, 4:24734 (N—78- 
24031) 


Sutton, H.G., Design of the core support 
and restraint structures for FFTF and 
CRBRP, 4:22832 (CONF-780251— 
P2, pp 2.13-2.36) 

Sutton, S.B., Temperature and thermal 
stress analysis of a switching tube 
anode, 4:25022 (UCID— 18049) 

Suzuki, A., Hydrogen storage and 
transmission, 4:21905 

See Hamanaka, J., 4:22992 

Suzuki, M., Report of field corrosion 
testing in geothermal water at the 
Takinogami field, 4:22545 (CONF- 
751267—18) 

See Konishi, S., 4:22547 

Suzuki, S., 1.C.E. equipped with means for 
maintaining reactor temperature about 
a single temperature, 4:23806 

uzuki, Y., See Nonoyama, T., 4:23808 

Svensson, H., Ring drilling, 4:21947 

Swanberg, C.A., Geothermal studies in 
southwest New Mexico: technical 
completion report, 4:22524 (NMEI— 
3) 


Swank, L.R., Ceramic turbine rotor 
reliability and failure analysis in the 
hot spin test rig, 4:23752 
Swearengen, J.C., See Eagan, R.J., 4:24000 
Sweeney, W.M., Crude oil compositions 
having low pour points, 4:21499 
Low pour gas oils, 4:21498 
Swierkowski, S.P., Theoretical efficiencies 
and spectral calculations for the 
picture-detector element in a 
germanium y-ray camera, 4:24371 
See Yee, J.H., 4:24372 
Swift, R.P., See Glenn, H.D., 4:24461 
See Hanson, M.E., 4:21557 
Swift, W.M., See Johnson, I., 4:21240, 
4:21241 
Sy, C.C., See Melendres, C.A., 4:23405 
Symons, D.T.A., Huronian polar wander 
and paleomagnetism of the Thessalon 
volcanics, 4:21651 
Symons, P.C., See Catherino, H., 4:23344 
See Kodali, S., 4:23353 
Syts’ko, Yu.I., See Gudzenko, L.I., 4:24250 
Szabo De Bucs, E., See Frie, W., 4:23724 
Sze, D.K., Load-leveling considerations for 
a pulsed fusion reactor, 4:25096 
Sze, M.F., Experimental investigation of 
moderate energy electron beam— 
plasma interaction and thermal 
electron heating with finite amplitude 
ion density fluctuations, 4:24923 
Szpak, S., Detection of elementary 
processes within porous electrodes, 
4:23399 


r 


Taflove, A., See Dabkowski, J., 4:22693 
Tager, S.A., Redistribution of fuel minerals 
in pulverized coal firing, 4:24320 
Taggart, R., See Jones, W.B., 4:23856, 

4:23860 


Tajima, T., See Ito, J., 4:22505 

Takagi, T., lonized-cluster beam 
technology. New technology for ion 
beam deposition and epitaxy, 4:24033 





MAY 15, 1979 


Takahama, U., See Nishimura, M., 4:22078 

Takahashi, H., Geothermal field in and 
around Nibadake in Akita prefecture, 
4:22502 (CONF-751267—9) 

Takahashi, K., See Mitsumata, T., 4:23349 

Takahashi H., ICRF heating research in 
USA, 4:24916 (CONF-78061 16—1) 

Takakusagi, T., See Goto, M., 4:21944 

Takamura, M., Process for producing clad 
metals, 4:23835 

Takeda, H., See Matsuda, T., 4:21686 

Takehara, T., See Ishii, R., 4:22086 

Takenouti, H., See Keddam, M., 4:23363 

Takeshisa, S., See Pedersen, R.A., 4:24691 

Takeuchi, K., Method of characteristics in 
a 3-D cylindrical coordinate system, 
4:23297 

One-dimensional network for 
multidimensional pressure wave 
propagation with hydrostructural 
interactions, 4:23298 

Takeuchi, M., See Mori, T., 4:22675 

Takusagawa, F., Crystal and molecular 
structure of a-maltose, 4:24594 

Talbert, D.M., Seabed disposal program. 
Annual report, January—December 
1977. Volume 1, 4:21810 (SAND—78- 
1359) 

Talbert, S.G., See Fischer, R.D., 4:22350 

See Landstrom, D.K., 4:22427 

Talbert, W.L. Jr., See Evans, A.E. Jr., 
4:24415 

Tallan, N.M., See Larsen, D.C., 4:23769 

Talmage, S.S., Thermal effects on aquatic 
organisms: an annotated bibliography 
of the 1977 literature, 4:24577 
(ORNL/EIS—143) 

Tam, K.C., 3-D object reconstruction 
emission and transmission tomography 
with limited angular input, 4:24391 
(LBL—8252) 

Tam, S.W., Underground pumped hydro 
storage: an overview, 4:23319 
(CONF-781046—1) 

Tamai, M., Thermochemical water 
splitting process using iron-copper- 
chlorine cycle, 4:21898 

Tamblyn, R.T., Thermal storage systems, 
4:23331 

Tamm, P.W., Spouted-bed shale retorting 
process, 4:21627 

Tammemagi, H.Y., Underground disposal 
of Canada’s nuclear waste, 4:21832 

Tamura, S., See Mitsui, A., 4:22063 

Tamura, T., See Shriner, D.S., 4:21173 

Tanabe, Y., See Koike, S., 4:23811 

Tanaka, A., Photosynthesis and respiration 
in relation to productivity of crops, 
4:22083 

Tanaka, S., Measurement of thermal 
conductivity of cuttings by a needle 
type apparatus, 4:22564 (CONF- 
761253—16) 

Tanaka, T., See Atsukawa, M., 4:24338 

Tang, I.N., Aerosol formation from core 
graphite heated in dry and moist 
helium, 4:23113 (BNL-NUREG— 
25330) 

Tang, J.I.S., See Yen, T.F., 4:21630 

Tang, Y.N., Hot atom reactions involving 
multivalent and univalent species. 
Progress report, February 1978— 
January 1979, 4:24127 (ORO—3898- 
39) 

Taniguchi, H., See Ikegami, S., 4:22040 

Tanner, B.K., See Coleman, R.N., 4:24648 

See Ragsdale, H.L., 4:24536 

Tanner, R.L., Sulfur and nitrogen 
compounds in urban aerosols, 4:24474 
(BNL—25223) 

Tape, J.W., See Canada, T.R., 4:21870 

Tarman, P.B., Progress at the steam-iron 
pilot plant, 4:21902 (CONF-78089 1 — 


) 
Tasi, S.S., State-of-the-art review of 
sodium fire analysis and current 


91A 


notions for improvements, 4:23112 
(BNL-NUREG—25140) 

Tatara, K., See Hori, S., 4:22671 

Tatro, M., See Wilde, P., 4:22170 

Tatro, M.E., See Girvin, D.C., 4:24566 

Tatterson, G.B., See Jur, T.A., 4:21710 

Tauber, M., Results of sludge irradiation 
with electrons at AEG Telefunken 
Radiation Center in Wedel, 4:21878 
(INIS-mf—4220, pp 107-117) 

Taumann, L., X-ray beam compensation, 
4:24366 

Taylor, A., See Agarwal, S.C., 4:23971 

Taylor, D.S., Packaging and storage of 
contaminated sodium at HFEF, 
4:22884 

SLSF loop disposal system at HFEF, 
4:24207 

See Berger, J.D., 4:24213 

Taylor, F.G., Cooling tower drift studies at 
the Paducah, Kentucky Gaseous 
Diffusion Plant, 4:24533 (CONF- 
790109—1) 

Cooling tower drift studies at the 
Paducah, Kentucky Gaseous 
Diffusion Plant, 4:24534 (ORNL/ 
TM—6131) 

Taylor, G.C., Methodologies for 
characterizing technologies, 4:23456 
(EPRI-EA—320) 

Taylor, H.J., Large-scale manipulator for 
space shuttle payload handling the 
shuttle RMS, 4:24203 

Taylor, H.W., See Lijinsky, W., 4:24624 

Taylor, J.L., See Harvey, E.C., 4:23507 

Taylor, J.S., Ocean thermal energy 
conversion valve, 4:22176 

Taylor, L.H., See Smith, H.E., 4:21772 

Taylor, M.A., See Asselin, S.V., 4:23212 

Taylor, N.J., See White, T.L., 4:25031 

Taylor, P.O., See Crandall, D.H., 4:24764 

Taylor, R., Field-testing a new planning 
concept, 4:23418 

Taylor, R.D., See Nelson, G.O., 4:24155, 
4:24156 

Taylor, R.W., See Bowen, D.W., 4:23997 

Tbaney, T.G., See Wentworth, W.E., 
4:22486 

Teague, H.L., See Altman, R.F., 4:22349 

Teese, R.B., See Bohm, A., 4:24808 

Tegland, E.R., Update concerning the 
three-dimensional seismic 
investigations in the Cottageville field, 
4:21511 (MERC/SP—77/5, pp 23-36) 

Telkes, M., Thermal storage in salt-hydrate 
eutectics, 4:22479 

Temme, M.I., See Shih, T.A., 4:23186 

Temple, P.L., See Kohler, J.T., 4:22429, 

:22430 


Temple, S.M., Assessment of core-wide 
fuel performance, 4:23032 

Templeton, D.H., See Bushweller, C.H., 
4:24117 

Temraz, H.M., See Sawan, M.E., 4:23235 

Tenney, F.H., Systems study of tokamak 
fusion—fission reactors, 4:24989 
(PPPL—1450) 

Tennyson, R.N., See Freireich, E., 4:21546 
Tentner, A.M., Mechanistic model of fuel 
flow regimes and fuel plateout in 

LMFBR overpower accidents, 
4:23276 

Teofilo, V.L., Tokamak Demonstration 
Hybrid Reactor, 4:24988 (PNL-SA— 
6758) 

Teployakov, V.A., See Ado, Yu.M., 4:24352 

Terao, T., FIM observation of radiation 
damages in neutron-irradiated W, 
4:23969 

Terner, L.L., See Whalen, T.J., 4:23747 

Terney, W.B., Qualification of C-E’s 3-D 
spatial neutronics codes for PWR 
analyses, 4:22781 

Terpstra, C., See Groneman, A.F., 4:24640 

Terra, S., Margaret Maxey: the ethical eye, 
4:23444 

Risk in the pursuit of benefit, 4:23443 


THOMPSON 


Terrell, C., See Clark, J., 4:21373, 4:21476 
Terrell, R.E., Performance of a heat pump- 
assisted solar heated residence in 

Madison, Wisconsin, 4:22260 

Tessmer, R.G. Jr., Comprehensive areal 
model of residential heating demands, 
4:22558 (BNL—24998) 

Tester, J.W., See Murphy, H.D., 4:22557 

Textor, R.E., Validation and sensitivity 
analysis of ORINC, 4:23132 (K/CSD/ 
INF—78/36) 

Tharin, D.W., See Davis, T.L., 4:21778, 
4:21779, 4:21780, 4:21781, 4:21783, 
4:21785, 4:21786 

Thelen, F., Method and apparatus for the 
storage of energy in power plants, 
4:22651 

Theobald, P.K., Basic data for the 
geochemical evaluation of National 
Petroleum Reserve, Alaska, 4:21336 
(USGS-OFR—78-70D) 

Thieman, J.R., See Goldstein, M.L., 
4:24743 

Thomas, C.N., See Yen, H., 4:22326 

Thomas, E.W., Scattering of hydrogen 
from surfaces. Progress report No. 2, 
November 1, 1977—November 1, 
1978, 4:24752 (ORO—2591-88) 

Thomas, G., Retained austenite and 
tempered martensite embrittlement, 
4:23910 

See Huang, D.H., 4:23870 

See Kubarych, K.G., 4:23896 

See Van der Biest, O., 4:24398 

See Wu, C.K., 4:23862 

Thomas, G.W., Experimental study of the 
kinetics of dry, forward combustion. 
Final report, 4:21605 (BETC—1820-1) 

Thomas, J. Jr., Internal surface area and 
porosity in eastern gas shales from the 
sorption of nitrogen, carbon dioxide, 
and methane: a status report, 4:21631 
(MERC/SP—77/5, pp 589-595) 

Thomas, J.A., See Whyte, R.M., 4:23695 

Thomas, J.F., See Fox, J.P., 4:21623, 
4:21638 

Thomas, L. III, Role of buffer gases in 
optoacoustic spectroscopy, 4:24069 
(LBL—6877, pp 153-156) 

Thomas, N., See Usher, H., 4:22278 

Thomas, R.G., Creep fracture of austenitic 
weld metals, 4:23876 (CEGB/R/M/ 
R—243) 

Effect of electrode coating on the high 
temperature mechanical properties of 
AISI 316 austenitic weld metals. Part 
1, 4:22980 (CEGB/R/M/R—248) 

See Anderson, E.C., 4:24667 

Thomas, R.J., Field testing of FOFA 
power transformers to determine 
ultimate capability, 4:22695 (K/D— 
3958) 


Thomas, R.T., See Witzig, W.F., 4:22730 
Thomas, S., See Ahrenkiel, R.K., 4:25054 
Thomas, S.P., See Lee, R.C., 4:21509 
Thomas, S.W., Special session on streak 
camera dynamic range measurement 
definition, 4:24408 (UCRL—81704) 

Thomas, W., See Heinicke, W., 4:21717 

Thomason, H.E., Solar heating (cooling) 
system, 4:22239 

Solar heating system, 4:22231 

Thomason, H.J.L. Jr., See Thomason, 
H.E., 4:22231 

Thomlinson, W., Neutron scattering studies 
of the coexistence of long-range 
magnetic order and superconductivity 
in Dy; 2MoeSs and Tb; 2Mo¢Ss, 
4:24039 (BNL—25243) 

Thompson, C.H., LASL laser mirror 
program. Excerpts from Y-12 
Development Division technical 
progress reports ending June 1, 1978, 
4:24261 (Y/DA—7878) 

Thompson, C.J., See Coleman, H.J., 
4:21504 





THOMPSON 


Thompson, D.C., Design of the Upper 
Internals Structure for the Clinch 
River Breeder Reactor Plant, 4:22834 
(CONF-780251—P2, pp 4.57-4.85) 

Thompson, D.H., See Anderson, T.T., 
4:23121 

Thompson, D.S., See Hill, R.W., 4:21209 

Thompson, G.H., See Navratil, J.D., 
4:21761 

Thompson, J.E., See Jolley, R.L., 4:24122 

Thompson, J.L., Applicability of 
microautoradiography to sorption 
studies, 4:21836 (LA—7609-MS) 

Thompson, P.B., See Haubenreich, P.N., 
4:25012 

Thompson, S., See Slaga, T.J., 4:24597 

Thoms, R.L., Preliminary long-term 
stability criteria for compressed air 
energy storage caverns in salt domes, 
4:23316 (PNL—2871) 

Thorlaksson, R., Asphalt facing for 
Icelandic dam, 4:21946 

Thorne, R.D., Vital option: creating a 
synthetic fuels industry, 4:23524 

Thorngate, J.H., See Johnson, S.A., 
4:24373 

Thornton, R.H., See Hanus, N., 4:22861 

Thorsness, C.B., In situ coal gasification 
modeling, 4:21201 (UCRL—82269) 

See Hill, R.W., 4:21209 

Thorvig, L.H., See Gast, R.G., 4:24540 

Threlkeld, C.B., Method for reducing the 
permeability of subterranean 
formations to brines, 4:21404 

Thresh, H.R., See Strain, R.V., 4:22827 

Throop, W.H., Localized processing of 
well-log data, 4:24430 

Thuemmler, F., See Grathwohl, G., 4:23766 

Thunborg, S. Jr., System study on the 
feasibility of a coal-fired total-energy 
plant (with solar options) for Sandia 
Laboratories, 4:23470 (SAND—78- 
0979) 

Thurnauer, M.C., See Katz, J.J., 4:24607 

Thurston, D.N., Progress report on the 
Coal Valley mining project, 4:21281 

Tibbott, R.L., See Rubin, A.1., 4:23647 

Tiegs, S.M., See Stinton, D.P., 4:21693 

Tierney, M.S., See Campbell, J.E., 4:21793 

Tierney, W.T., Texaco controlled- 
combustion system: a stratified charge 
engine concept review and current 
status, 4:23729 

Tietsma, G.J., Thermal performance of a 
two-bedroom mobile home. Final 
report, 4:23542 

— R.W., See Kadambi, N.P., 

4:23185 


Till, H., See Rahn, F.J., 4:22747 

Till, J. E., Scenarios for '*C release to the 
atmosphere by the world nuclear 
industry and estimated radiological 
impacts, 4:21835 (CONF-7810133—1) 

Tiller, W.A., See Trivedi, R., 4:23865, 
4:23866 

Tilman, M.M., Fatigue-resistant lead sheet 
and lead- laminate noise barriers, 
4:23875 (BM-RI—8313) 

Timmerman, C.L., Isotopic safeguards 
techniques, 4:21869 

Timotin, Al., Axial flux penetration into 
the stator end laminations in large 
turbogenerators, 4:22622 

See Radulet, R., 4:22623, 4:22691 

Tinch, D.H., See Throop, W.H., 4:24430 

Tingey, G.L., See Gray, W.J., 4:25078 

Tinkham, R.C., See Criswell, R.L., 4:22637 

Tippie, J.W., Software development 
system for small dedicated and front- 
end microcomputer (LSI-11) 
applications, 4:25120 (CONF- 
7811112—1) 

Tippie, V., Environmental planning for 
offshore oil and gas. Volume 
Regional status reports. Part 1: New 
England. Final technical report, 
4:21374 (PB—281446) 


92A 


Tipton, W.R., Environmental 
considerations in project management, 
4:23442 

Tirsell, K.G., See Kornblum, H.N., 4:24930 

See Rupert, V.C., 4:24931 

Tittel, F.K., See Marowsky, G., 4:24270 

Tivol, W.F., See Shamoo, A.E., 4:24592 

Tjoestheim, D., See Sandvin, O., 4:24463 

Tjon, J.A., Operator Pade approximants 
and three-body scattering, 4:24806 

See Fleischer, J., 4:24805 

Tobey, R.A., See Gurley, L.R., 4:24609 

Tobias, C.W., See McLarnon, F.R., 4:24025 

Todd, A.M.M., See Tenney, F.H., 4:24989 

Todd. J.L., See Gunderson, D.O., 4:21854 

Todd, J.R., Static structure factor of 
molten titanium, 4:23920 

Todd, M.R., Numerical simulation of 
competing chemical flood designs, 
4:21417 

Todd, R.L., Elemental analysis of 
terrestrial microflora and fauna with 
an electron microbeam technique, 
4:24513 (CONF-760429—, pp 265- 
274 


Todoki, Y., Relation between igneous type 
rings and geothermal concentrates in 
geothermal fields, 4:22500 (CONF- 
751267—7) 

Todreas, N.E., Final report on MIT 
contract on fuel-coolant interactions, 
4:23123 (COO—2781-15FR) 

See Chiu, C., 4:22894, 4:22896 
See Corradini, M., 4:23281 

Toepfer, A.J., Application of inertial 
confinement fusion to weapon 
technology, 4:25057 (SAND—77- 
0913 


Togasaki, R.K., See McBride, A.C., 
4:22075 

Tokar, J.V., See Betten, P.R., 4:22888 

See Gillette, J.L., 4:23071, 4:23251, 
4:23303 
See Singer, R.M., 4:23252 

Tokar, M., Development of improved 
LWR fuel damage limits for reactor 
licensing, 4:22936 

Tokuyama, S., See Ozaki, Y., 4:22707 

Tolbert, N.E., Regulation of products of 
photosynthesis by photorespiration 
and reduction of carbon, 4:22085 

Tolman, B.L., See Eaton, A.M., 4:23088 

Tolman, E.L., See Varacalle, D.J., 4:23166 

Tomazic, W.A., Ceramic applications in the 
advanced Stirling automotive engine, 
4:23783 

Tombs, F., Nuclear power and the public 
good, 4:23208 

Tomisawa, T., Operation device for a fuel 
exchanging machine, 4:23050 

Tomizawa, M., See Hozuma, H., 4:21431 

Tomkins, B.A., See Griest, W.H., 4:21322 

Tongret, S., See Tubin, E.S., 4:21390 

Tonnessen, K.A., Environmental impact 
assessment: chemical explosive 
fracturing project, Petroleum 
Technology Corporation/Sutton 
County, Texas, 4:21588 (UCRL— 
17523(Rev.1)) 

Topp, S.V., Alternatives for long-term 
management of high-level liquid 
wastes at SRP, 4:21745 (TID—29335, 
pp 41-50) 

Toppel, B.J., See Hwang, R.N., 4:24884 

Torgeson, D.R., See de Groot, D.G., 
4:23987 

See Hwang, Y.S., 4:23989 

Tornstrom, E., Solar energy concentrator, 
4:22362 

Torpy, M.F., See Bishop, A.B., 4:24581 

Torr, R.P., Spacing devices for overhead 
transmission lines, 4:22684 

Toth, G.W., Uranium solution mining cost 
model. Final report, 4:21672 (EPRI- 
EA—731) 

Totten, G.F., Dry gaseous fuel generator, 
4:23815 


ERA Vol. 4, No. 9 


Tourigny, E.G., See Guild, R.D., 4:23190 

Townes, C.H., See Sutton, E.C., 4:24734 

Townes, G.A., Verification of the Barnwell 
Nuclear Fuel Plant mechanical head 
end design, 4:24230 

Toyoda, K., See Kurita, S., 4:21900 

Trabalka, J.R., See Adams, S.M., 4:24686 

Trainham, J.A., See White, R., 4:24119 

Trainor, R.J., Application of high-power 
lasers to equation-of-state research at 
ultrahigh pressures, 4:24954 (UCRL— 
52562) 

See Auerbach, J.M., 4:24255 

Trantina, G.G., See Matheny, R.A., 4:25098 

Trappmann, K., See Peschel, W.H., 4:23761 

Trauth, C.A. Jr., Application of quality 
assurance human factors and 
reliability principles to the prevention 
of major environment, safety, and 
health incidents, 4:21839 (SAND—78- 
2176) 

Traynor, G.W., See Hollowell, C.D., 
4:23627, 4:24480 

Trebin, G.F., Conditions for the deposition 
of petroleum in deposits of the USSR, 
4:21343 

Trego, A.L., See Doman, D.R., 4:24205 

Tregonning, K., See Grosberg, A.J., 
4:23261 

Trela, W., See Arnon, N., 4:23755 

Trelkeld, C.N., See Claypool, G.E., 4:21592 

Treml, J., Lentia 2000. Europe's largest 
roof heating center, 4:23653 

Treve, Y.M., Theory of chaotic motion 
with application to controlled fusion 
research, 4:24959 

Treworgy, C.G., Reserves and resources of 
surface-minable coal in illinois, 
4:21272 

Triplett, L.L., See Iyer, R., 4:24603 

Tristram, S., See Packer, L., 4:22057 

Trivedi, R., Interface morphology during 
crystallization. II. Single filament, 
unconstrained growth from a binary 
alloy melt, 4:23865 

Interface morphology during 

crystallization. I. Single filament, 
unconstrained growth from a pure 
melt, 4:23866 

Tronovy, Yu.A., See Vladimirov, A.S., 
4:21353 

Trotta, R., See Spaziante, P.M., 4:23565 

Troughton, J.H., Transport fuel planning, 
4:23656 

Troyanov, E.F., See Ado, Yu.M., 4:24352 

Trubey, D.K., Development of a mid-head 
tissue dose response function, 4:24894 

Trubnikov, A.S., See Antipov, S.V., 
4:24972, 4:24974 

Trudell, L.G., See Robb, W.A., 4:21599 

Trump, J.G., Experience at Deer Island 
with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf— 
4220, pp 73-89) 

Trump, M.A., See Murray, H.S., 4:22200 

Truscello, V.C., See Ferber, R.R., 4:22129 

Ts‘ao, S., See Liu, T., 4:24180 

Tsai, C.F., See Chan, S.H., 4:23279 

Tsai, Y.B., Microearthquake activity in 
two geothermal areas of Taiwan, 
4:22507 

Tsakiris, G.D., Diagnosis of a relativistic 
nonneutral plasma column based on 
the synchrotron radiation spectrum; 
theory and experiment, 4:24939 

Tsang, C.F., See Mangold, D., 4:21315 

Tsao, U., Reactor effluent quench system, 
4:23691 

Tsarev, V.P., See Cherskii, N.V., 4:21538 

Tscherter, F., Gas heat pump in the school 
and sport centre of Altenkunstadt, 
4:23649 

Tsubouchi, H., See Hattori, T., 4:23805 

Tsuchida, E., See Shigehara, K., 4:22103 

Tsuchida, aT. Sealed alkaline battery, 
4:233 





MAY 15, 1979 


Tsuda, S., Quick charge characteristics of 
sealed nickel—cadmium rechargeable 
batteries, 4:23360 

Tsugawa, R.T., See Souers, P.C., 4:23991 

Tsuji, M., Application of the nonlinear 
decoupling theory to the control of 
the coupled core reactor, 4:22964 

Tsukada, O., Mass culture of Chlorella in 
Asian countries, 4:22091 

Tsukui, K., Eddy-current testing of reactor 
fuel claddings using encircling and 
probe coil systems, 4:24197 

Tsunashima, M., Sipper cap, 4:23026 

Tsuruda, K., See Maki, M., 4:24337 

Tsuruta, H., See Sakurai, M., 4:23061 

Tsutsumi, K., Fuel element for reactor, 
4:23051 

Tubey, L.W., See Sherwood, P.T., 4:23666 

Tubin, E.S., Secondary oil recovery 
method and system, 4:21390 

Tucker, C.S., See Huber, E.E., 4:25148 

Tucker, G.M., See Hofstetter, K.J., 4:21720 

Tugulea, A., See Radulet, R., 4:22623, 
4:22691 

See Timotin, Al., 4:22622 

Tukenmez, E., Petroleum supply/demand 
estimates and cost of petroleum 
imports, 1978—1980, 4:21463 (DOE/ 
EIA—0102/20) 

Turcotte, R.P., See Westsik, J.H., Jr., 
4:21796 

Turfler, R.M., See Lambarski, T.J., 4:22016 

Turillon, P.P., See Nordblom, G.F., 
4:23381 

Turka, R.J., See Gray, R.E., 4:21278 

Turley, R.J., See Powner, G., 4:23675 

Turnage, K.G., Advanced two-phase 
instrumentation program. quarterly 
progress report, April—June 1978, 
4:23152 (NUREG/CR—0501) 

Turnell, A.J., Oil refinery process plants. 
Part 1. Basis of refinery construction 
processes and equipment, 4:21448 

Turner, D.B., Reliability improvement of 
BART Train Control, 4:23659 
(LBL—8288) 

Turner, F.B., Coal combustion, trace- 
element emissions, and mineral cycles, 
4:24476 (CONF-760429—, pp 34-58) 

Turner, J., See Cole, D.W., 4:24509 

Turner, L.R., Stability calculations for 
MHD magnets, 4:23571 (CONF- 
781055—4) 

See Wang, S.T., 4:24897 

Turner, M.D., See Dark, V.J., 4:22614 

Turner, R.D., See Rogers, J.D., 4:23310 

Turner, R.E., See Frost, W., 4:22579 

Turner, R.H., Pipeline from ocean to 
desert to provide cooling for solar 
power plant complex, 4:22130 

Turner, T.F., See Parrish, R.L., 4:21620 

Turner, W.C., See Lundberg, L.B., 4:23829 

Turski, R.B., See Lam, P.S.K., 4:22900 

Tuttle, R.J., Radiation protection in 
decommissioning the sodium reactor 
experiment, 4:23102 

Tuxen-Meyer, H., Barsebaeck 2, nuclear 
shutdown, 4:23164 (STUDSVIK- 
SM—78-3) 

Tverkovkin, B.E., See Mikhailov, M.D., 
4:22816 

Twersky, M., Irrigation systems for the 
solar-photovoltaic energy program, 
4:21995 (COO—4094-2) 

Tyler, L.D., In situ examination of 
hydraulic fractures, 4:21581 (MERC/ 
SP—77/5, pp 37-48) 

Near-surface heater experiments, 
4:21811 (SAND—78-1401C) 

Tyner, C.E., Numerical modeling of a true 
in situ oil shale retort, 4:21607 
(SAND—78-1306) 


U 


Uda, H., See Ikegami, S., 4:22040 
Uebbing, A., See Kneissl, H., 4:22668 
Ukawa, H., See Yagi, S., 4:23730 

Ullery, L.R. Jr., Photovoltaic cell array, 
4:22023 

Uliman, H., Status and prospects of 
electrochemical cell development for 
monitoring oxygen activities in liquid 
sodium, 4:23014 (RISLEY-Trans— 
3177(a)) 

Umeuchi, K., See Noritomi, K., 4:22509 

Underwood, J.P., Energy saving methods 
of restoring pavement surface 
characteristics. Research study, (final) 
September 1975—August 1976, 
4:23661 (PB—281901) 

Unger, W.E., Advanced Fuel Recycle 
Program. Progress report, July 1— 
September 30, 1978, 4:21703 (ORNL/ 
TM—6577) 

Unkelbach, K.H., See Bender, H., 4:24312 

Uno, S., See Mori, T., 4:22675 

Uri, N.D., Re-examination of undiscovered 
oil resources in the United States, 
4:21329 (DOE/EIA—0103/9) 

Uselton, R.B., See French, R.L., 4:22458, 
4:22459 

Ushakov, P.A., Heat transfer to liquid 
metals in regular lattices of fuel 
elements, 4:23010 

Usher, H., Summary of post-test 
performance evaluations of two 
residential solar systems, 4:22278 

See Yen, H., 4:22326 

Usher, J.L., See Fillo, J.A., 4:24983, 
4:25033 

Ushijima, K., Calculation of electric 
prospecting RS curves, 4:22511 
(CONF-761253—15) 

See Ushijima, K., 4:22511 

Uspenskii, M.I., Evaluation of sampling 
frequency and the conversion rate of 
two signals of a uhv fulfilling the 
function of a protective relay, 4:22705 

Uy, J.C., Isostatic densification and 
strengthening of reaction sintered 
Sis Na, 4:23776 

Study of the processing and bond 
strength of hot pressed Sis Na, 4:23745 

See Swank, L.R., 4:23752 

See Williams, R.M., 4:23746 


V 


Vaishnavi, B., See Gieseke, J.A., 4:23147 

Vakil, H.B., Closed loop chemical systems 
for energy storage and transmission 
(chemical heat pipe). Final report, 
4:23340 (COO—2676-1) 

Valby, G.F., See Crawford, B.W., 4:22745 

Valentine, R.C., See Andersen, K., 4:22089 

Vallance, J.K., See Rahnke, C.J., 4:23756 

Vallet, C.E., Thermodynamically predicted 
miscibility gap in the system BeF.— 
LiF, 4:24099 

Valtorta, M., See Bagala, E., 4:22699 

Van Brunt, V., See Jur, T.A., 4:21710 

Van Cleve, K., See Chaplin, F.S., III, 
4:24530 

Van der Biest, O., Fundamentals of 
electron microscopy, 4:24398 

van der Linde, W., Pipeline transport of 
gases, 4:21590 

van Gool, W., Constraints on energy 
conservation, 4:23478 (ORAU/IEA— 
78-17(M)) 

Fundamental aspects of energy 

conservation policy, 4:23479 (ORAU/ 
IEA—78-20(M)) 


VENKATESWARAN 


Van Leeuwen, E., Solar heater and element 
therefor, 4:22392 

Van Meter, D.B., See Hall, J.L., 4:21313 

van Rooyen, D., Stress corrosion cracking 
of Inconel-600 tubing in primary 
water, 4:22776 

Van Thiel, M., Generalized shaped-charge 
design: advanced System I (an 
overview of the 1976—1977 physics 
design program), 4:24453 (UCRL— 
52536) 

Van Tyne, A.M., Subsurface stratigraphy 
and extent of the Upper Devonian 
Dunkirk and Rhinestreet black shales 
in New York, 4:21514 (MERC/SP— 
77/5, pp 111-126) 

Vanden Broek, C., See Frederick, J.R., 
4:22985 

Vandergriff, D.M., See Edmonds, D.P., 
4:23880 

Vandervoort, R.R., See Barmore, W.L., 
4:23891 

VanNess, R.P., Executive summary for 
full-scale dual-alkali demonstration at 
Louisville Gas and Electric Co. 
Preliminary design and cost estimate. 
Executive summary October 1976— 
December 1977, 4:22665 (PB— 
281530) 

Vant-Hull, L.L., See Lipps, F.W., 4:22146 

See Meyers, A.C. III, 4:22145 
See Walzel, M.D., 4:22147 

Vantine, H., See Erickson, L., 4:24457 

Vantine, H.C., See Lee, R.S., 4:24449 

Varacalle, D.J., PBF/LOFT Lead Rod 
Test Program experiment predictions 
document, 4:23166 (TFBP-TR—307) 

Varacalle, D.J. Jr., Calculation of local 
conditions data and uncertainty bands 
for inclusion to the NRC heat transfer 
data bank for semiscale test S-02-9, 
4:23240 

LOCA verification and data bank, 
4:23115 (CDAP-TR—048) 

Varga, R.S., See Saff, E.B., 4:24911, 
4:25144, 4:25147 

Varghese, P., Quasielastic pion scattering 
near the (3,3) resonance, 4:24834 
(LA—7453-T) 

Vargo, J.J., Site selection, reservoir 
definition and estimation of tertiary 
target oil for the bell creek unit "a” 
micellar-polymer project, 4:21415 

Varker, A.E., See Bernstein, P., 4:23384 

Varljen, T.C., Preliminary consideration of 
a multipurpose fusion—fission hybrid 
facility, 4:25001 

Varnado, G.B., See Ericson, D.M. Jr., 
4:22724 

Vasilenko, V.A., See Prokopenko, V.S., 
4:21564 

Vau, G., Secure electric power supply also 
in the case of a network breakdown, 
4:22680 (AED-CONF—78-155-049) 

Vaughn, A.D., See Sherwood, G.G., 
4:22932 

Vauri, J., See Mattila, L., 4:23250 

Vaurio, J.K., See Mueller, C.J., 4:23180 

Veal, B.W., See Lam, D.J., 4:21734 

Veber, V.V., Generation of hydrocarbon 
gases in modern sedimentary and 
volcanogenic sedimentary formations 
of the eastern and southern parts of 
the Atlantic Ocean, 4:21539 

Veksler, L.A., See Onishchuk, T.M., 
4:21347 

Velichko, M.E., See Kuznetsov, Yu.Ya., 
4:21330 

Vellender, G.C., See Rafner, L.S., 4:22797 

Velthuys, B., See Kok, B., 4:24590 

Venkatesh, A., Performance prediction of a 
solar-operated intermittent ammonia- 
water refrigerator using a flat plate 
collector, 4:22348 

Venkateswaran, S.R., See Anand, D.K.. 
4:22250 





VENTURINI 


Venturini, E.L., ESR evidence of 
octahedral site occupation in ScH/sub 
x/:Er, 4:24037 (SAND—78-1400C) 

—— S., See Anarayana, S., 

4:2 

Verbinehi, v: V., Radiation transport 
calculations and measurements for 
reactor pressure vessel damage 
studies, 4:24889 

Verderber, R., See Berman, S., 4:23588, 
4:23589 


Verderber, R.R., Testing of energy 
conservation of electronic ballasts for 
fluorescent lighting. Review of recent 
results and recommendations for 
design goals, 4:23590 (LBL—8315) 

Verger, B., See Chillier-Duchatel, N., 
4:23570 

Verghese, K., See Causey, R.A., 4:24013 

Verhoff, F.H., See Henry, J.D. Jr., 4:21154 

Verholek, M. G., See Ekstrom, P. A., 
4:22569 


Vermeulen, T., See Grens, E.A., 4:21220 
Veron, M., See Sebald, M.., 4: 24623 
Versluis, RM., See Temple, S.M., 4:23032 
Vertut, J., Protection, transfer and 
maintenance of the MA 23 bilateral 
servomanipulator, 4:24206 

Vestal, J.R., See Miller, M.C., 4:24563 

Vetter, A.A., Effect of dissociation pe 
circuit inductance on the CuCl laser, 
4:24275 

Vetter, H., Environmental protection in 
power plants, 4:22676 

Vetter, R.J., See Peel, J.W., 4:24678 

Viaje, A., See Slaga, T.J., 4:24597 

Viccaro, P.J., °7 Fe Moessbauer and 
magnetization study of the Th7Fes 
and the hydride Th7FesH/sub n/, 
4:23847 (CONF-780868—5) 

Magnetic meg me of DyFe2H2 from 
°"Fe, '*' Dy Moessbauer effect and 
magnetization measurements, 4:23925 
(CONF-781114—10) 

Victor, G.A., See Dalgarno, A., 4:24754 

Vidaurri, F.C., MDEA used in ethane 
purification, 4:21545 (CONF- 
7703114—, pp C.1-C.21) 

Vieira, A.T., Assessment of the effects of 
blowdown-phase separation 
mechanics on containment pressure 
response to a LOCA, 4:23221 

Vig, J.R., See Filler, R.L., 4:24304 

Vignola, F, Diffuse radiation contribution 
to the useful heat output of a 
reflector-collector system, 4:22420 

See Kaehn, H.D., 4:22451 

Vikhorev, Yu.V., Regulating rod assembly 
for nuclear reactor, 4:23065 

Vince, M., Development of a high- 
temperature optical void probe, 
4:23007 

Vincent, L., See Benenson, P., 4:23446 

Vinopal, R ns Petrology of Lower Huron 
Devonian shale, Columbia Gas 
Transmission Co. well No. 20403, 
Lincoln County, West Virginia, 
4:21601 (MERC/SP—77/5, pp 642- 
658) 

Vinz, S., Method of constructing rooms 
with radiant heating or with cooling, 
4:23603 

Virgona, J.E., See Bartke, T.C., 4:21207 

Virtamo, J., See Friberg, A., 4:24945 

Vitt, J.A., See Brittingham, J.C., 4:22902 

Vitti, J.A., See Felten, L.D., 4:22947 

Vitturi, A., See Kunz, P.D., 4:24840 

Vivier, M., See Harrer, A., 4:23191 

Viadimirov, A.S., Gas and oil potential of 
the southeastern part of northern 
Sakhalin, 4:21353 

Vlasov, K.P., Dynamics of controlling coal 
flotation, 4:21302 

Vo-Dinh, T., Rapid analysis of PNA 
compounds in complex samples by 
room temperature phosphorimetry, 
4:24065 (CONF-781150—1) 


94A 


Singlet—triplet energy difference as a 
parameter of selectivity in 
synchronous phosphorimetry, 4:24074 

Vocke, R.W., Growth responses of 
selected freshwater algae to trace 
elements and scrubber ash slurry 
generated by coal-fired power plants, 
4:21260 (IS-T—814) 

Voelker, H.M., Apparatus for treatment of 
exhaust gases, 4:23804 

Vogel, G., Compressor stations network at 
Ruhrgas, 4:21589 

Vogel, H.H. Jr., Neutron irradiation of rat 
embryos in utero, 4:24659 (CONF- 
771017—, pp 267-280) 

Vogiatzis, J.P., See Mitchell, F.R., 4:21399 

Voigt, R.C., GTA welding and heat 
treating of high purity aluminum, 
4:23826 

Vollendorf, W.C., See Tyler, L.D., 4:21581 

Vollintine, L., Lake County economy: 
potential socioeconomic impacts of 

eothermal development, 4:23549 
BL—6877, pp 12-14) 

von Arx, A.V., See Felten, L.D., 4:22947 

vonHerrmann, J., See Leaver, D., 4:23117, 
4:23216 

Vora, M.K., Energy: yesterday, today, and 
tomorrow, 4:23491 (NP—23497) 

Voronkov, N.I., See Nedashkovskii, 1.V., 
4:21290 

Voropai, N.M., See Rabkin, D.M., 4:23676 

Vorozhtsov, E.V., Differential analyzers of 
shock fronts, 4:24772 (UCRL-Trans— 
11402) 

Vorres, K.S., Effect of composition on 
melting behavior of coal ash, 4:21228 
(CONF-781202—23) 

Voss, A.P., See Collins, T.A., 4:21437 

Vroom, H.J., See Knowles, G.W., 4:22386 


Ww 


Waaland, R., See Goldman, J.C., 4:22052 

Wachtell, G.P., Self pumping downward 
heat transport, 4:22286 

See Oswald, R.L., 4:22267 

Wada, K., Isotope separation by laser- 
induced photo-migration, 4:24105 
(LA-tr—78-36) 

Wade, D.C., Monte Carlo; based validation 
of the ENDF/MC?-II/SDX cell 
homogenization path, 4:23077 
(CONF-7811105—1) 

Wade, M.A., Performance of an 
accountability measurement system at 
an operating fuel reprocessing facility, 
4:21871 

Vacuume-bottle system for sampling 
radioactive solutions, 4:24233 

Wadin, J.R., See Pollock, A.A., 4:22726 

Wagner, A., Atom probe field ion 
microscope study of the range and 
diffusivity of helium in tungsten, 
4:23963 (COO—3158-63) 

Wagner, C.J., Energy flux values to a solar 
food dryer from modified solar cells, 
4:22346 

Wagner, E., MINIMAC: the remote- 
controlled manipulator with stereo 
TV viewing, at the SIN Accelerator 
Facility, 4:24199 

Wagner, J.J., See Larsen, I.L., 4:24422 

Wagner, P., See Wewerka, E.M., 4:21248 

Wagner, R.G., Backward resonance 
production of pi minus plus proton 
goes to neutron pi plus pi minus at 8 
GeV/c, 4:24789 (COO—1195-415) 

Backward resonance production in pi 
minus plus proton goes to neutron pi 
plus pi minus at 8 GeV/c, 4:24792 

—— photoanode, 

32211 


ERA Vol. 4, No. 9 


Wagner, W.F. Jr., See Fischer, R.E., 
4:23621 

Wagschall, J.J., See Krumbein, A.D., 
4:24861 

Wahi, K.K., Thermomechanical response 
of a one-level spent fuel nuclear waste 
repository, 4:21825 (Y/OWI/SUB— 
78/16549/1) 

Wahl, J.S., Cement thickness 
measurements in cased boreholes, 
4:24424 

Wahlig, M., Electronic controller 
development and evaluation of 
control strategies, 4:22211 (LBL— 
8381) 

Support activities for DOE Solar 
Heating and Cooling Research and 
Development Program, 4:22207 
Ly a iy pp 50-52) 

See Banks, R., 4:22336 

See Berdahl, P., 4:21967, 4:21969 

See Dao, K., 4: 22204 

See Grether, D., 4:21968 

See Grether, D.F., 4:21970 

See Howell, Y., 4:21958 

See Hunt, A., 4:22139 

See Majteles, M., 4:22202, 4:22210 

See Martin, M., 4:23583 

Wahiman, E., See Gustafsson, A., 4:23595 

Waibel, R.T., Development of combustion 
data to utilize low-Btu gases as 
industrial process fuels. Project 8985 
quarterly status report, April 1—June 
30, 1978, 4:21311 (FE—2489-30) 

Wainio, K.M., See Cardito, J.M., 4:22783 

Waksman, D., Plan for the development 
and implementation of standards for 
solar heating and cooling applications, 
4:22213 (NBSIR—78-1143A 

Waldstein P., See Sumartojo, J., 4:21521 

Walenta, A.H., See Okuno, H., 4:24376 

Walker, C.T., Investigation of irradiated 
uranium—plutonium carbonitride fuel 
by microprobe analysis, 4:22871 

Walker, F.E., Hard Structure Munition 
Project. "HSM progress report No. 79, 
1—30 November 1978, 4:24448 
(UCID—16077-78-11) 

Relative stability of high explosive free- 
radical configurations, 4:24455 
(UCRL—S52578) 

Walker, L., See Brizzee, K.R., 4:24654 

Walker, P., See Monsler, M., 4:25062, 
4:25067 

Walker, P.E., Remote systems 
requirements of the High Yield 
Lithium Injection Fusion Energy 
(HYLIFE) converter concept, 
4:25060 (UCRL—81309) 

Remote systems requirements of the 
high-yield lithium injection fusion 
energy (HYLIFE) converter concept, 
4:25065 

Walker, R.W., Offshore well apparatus 
with a protected production system, 
4:21395 

Walker, W., See Newton, A.S., 4:24070 

Walkup, P.C., See Mudge, L.K., 4:21924 

Wallace, A., Influence of phosphorus on 
zinc, iron, manganese, and copper 
uptake by plants, 4:24629 

Role of synthetic chelating agents in 
trace metal uptake by plants, 4:24527 
(CONF-760429—, pp 645-657) 

Wallace, F.B., Ceramic component dsign 
ARPA/Navy ceramic engine 
program, 4:23767 

Wallace, T.C., See Riley, R.E., 4:25082 

Wallace, W.E., See Viccaro, P.J., 4:23847 

Walter, B.K., See Kelman, B.J., 4:24703 

Walters, G., Battery insulator apparatus, 
4:23376 

Walters, R.A., See Gurley, L.R., 4:24614 

Walton, R.D., Single cell testing: a study of 
the pulse capability of thermal cells, 
4:23354 (GEPP-TIS—406) 

Waltz, W.R., See Ashline, R.C., 4:21716 





MAY 15, 1979 


Wailzel, M.D., Comparison of central 
receiver systems optimized for 
advanced receivers, 4:22147 

Walzer, P., Development of multi-density 
silicon nitride turbine rotors, 4:23762 

Wambsganss, M.W., See Chen, S.S., 
4:22829 

Wampler, D.L., See Schettler, P.D. Jr., 
4:21556 

Wan, E.I., Biomass based methanol 
process, 4:22068 

Wan, Y., See Liu, T., 4:24180 

Wanek, P.L., See Wewerka, E.M., 4:21248 

Wang, H., See Liu, T., 4:24180 

Wang, M., See Amos, B., 4:22998 

Wang, R., "Microstructural investigation of 
the bee to A15 phase transition in 
sputter-deposited NbsAl 
superconductors, 4:23839 

New amorphous MogeCos, alloy 
prepared by high-rate sputter 
deposition, 4:23828 

Wang, S.C., See Stern, S.A., 4:23125 

Wang, S.T., Argonne program to assess 
superconducting stability, 4:24897 
(CONF-781055—3) 

See Turner, L.R., 4:23571 

Wangen, L.E., See Wewerka, E.M., 
4:21248 

Wangen, L.W., See Dreesen, D.R., 4:24557 

Wantland, J.L., See Hanus, N., 4:22861, 
4:23256 

Wapner, P., See Schmidt, S.C., 4:21606 

Ward, D.S., Mathematical modeling in 
low-level radioactive waste 
management, 4:21775 (CONF- 
781121—15) 

Realistic sizing of residential solar 
heating and cooling systems, 4:22247 

Solar absorption cooling feasibility, 
4:22269 

See Ward, J.C., 4:22436 

Ward, J.C., Direct contact liquid-liquid 
heat exchanger: pilot plant results, 
4:22266 

Performance of an evacuated glass tube 
solar collector integrated with a solar 
heating system, 4:22436 

Ward, J.F., See Korman, E.F., 4:24681 

Ward, R.C., Algorithm 530: an algorithm 
for computing the eigensystem of 
skew-symmetric matrices and a class 
of symmetric matrices [F2], 4:25143 

Statistical roundoff error analysis of a 
Pade algorithm for computing the 
matrix exponential, 4:25146 

Ward, R.L., See Sivinski, H.D., 4:24644 

See Yeager, J.G., 4:24628 

Warde, C.J., See Catherino, H., 4:23344 

See Kodali, S., 4:23353 

Warkentin, J.K., See Gillett, T.C., 4:22761 

Warner, J.S., Recent advances in the 
determination of petroleum 
hydrocarbons in zooplankton and 
macrofauna, 4:21339 

Warren, C.E., See Hughes, R.M., 4:24680 

Warren, D.C., See Glajch, J.L., 4:24080 

Warren, H.S., Vinyl chloride: a review, 
1835—1975; an annotated literature 
collection, 1976—1975; a literature 
compilation, 1976—1977, 4:24713 
(ORNL/TIRC—78/3) 

Warren, K.S., Contributions to the 
chemistry of the uranium fluorides 
and oxyfluorides. II. The preparation 
and vibrational spectra of a- and B- 
uranium pentafluorides, 4:24135 (K- 
Trans— 169) 

Warren, M., See Majteles, M., 4:22210 

See Wahlig, M., 4:22211 

Washburn, D.F., See Lawrence, L.A., 

:22870 


Wasielewski, M.R., See Katz, J.J., 4:24607 

Wasik, S.P., See May, W.E., 4:21502 

Watanabe, M., Method of detecting failed 
fuel, 4:23049 


95A 


Process for recovery of waste H2SO, 
and HCl, 4:23692 
See Hori, S., 4:22671 

Watanabe, T., See Inoue, T., 4:22108 

Watanabe, Y.. PANANICA quick charger 
for portable VIR and color camera, 
4:23395 

Watchmaker, G., See Wyrobek, A.J., 
4:24684 

Waterfield, R.L., See Boegli, J.S., 4:23068 

Waterman, M.S., Synopsis of research on 
RNA secondary structure, 4:24591 
(LA—7539-MS) 

Waters, T.W., Automatic nickel cadmium 
battery tester, 4:23396 

Watkins, L.A., Method of gravel packing a 
well, 4:21392 

Watson, A., Instrumentation in the power 
industry. Volume 19, 4:23062 

Watson, E.C., Radiation exposure 
pathways of primary importance to 
nuclear facility decommissioning 
planners, 4:21721 

Watson, J.C., Sampling and analysis 
methods for geothermal fluids and 
gases, 4:22525 (PNL-MA—S72) 

Watson, K., See Meiss, J., 4:24902 

Watson, R.E., Electron factors in the 
occurrence of sigma and structurally 
related transition metal alloy phases, 
4:23852 

Watson, R.W., LLL Octopus network: 
some lessons and future directions, 
4:25137 (UCRL—81067) 

Watson, W.B., Manufacture of SNG from 
coal, 4:21172 (CONF-7703114—, pp 
R.1-R.26) 

Watson-Yang, T.J., Magnetic field induced 
conduction electron polarization, 
magnetization density, and neutron 
magnetic form factor of Pt metal, 
4:23933 

Watt, P.W., Effect of tilt and lateral 
clearance on natural convection in 
sinusoidal honeycomb, 4:22421 

Watt, R.E., Isothermal process solar 
collector panel, 4:22367 

Wayne, M., EPRI inventions, 4:23458 

Wearne, R., See Pifer, G., 4:23628 

Weart, W.D., Evaluation of salt beds in 
New Mexico as a geologic repository 
for nuclear waste, 4:21813 (SAND— 
78-2086C) 

Weathers, H.M., Rankine cycle machines 
for solar cooling, 4:22192 (DOE/ 
NASA/TM—78196) 

Weaver, H., See Olsen, D.K., 4:24864 

Webb, J.A., See Czuchlewski, S.J., 4:24251 

Webb, J.E., Sealing member and 
combination there-of and method of 
producing said sealing member, 
4:23578 

Webb, R.C., See Cester, R., 4:24388, 
4:24389 

Weber, H., See Thelen, F., 4:22651 

Weber, J.H., Outlook on oil shale research, 
4:21617 

Weber, J.W., See Lawrence, L.A., 4:22850 

Weber, M.J., See Stokowski, S.E., 4:24043 

Webster, R.P., Rapid patching of concrete 
using polymer concrete, 4:24038 
(BNL—25236) 

Webster, T.. FEA/HUD/ERDA regional 
solar energy retrofit of low and 
moderate cost homes, 4:22205 (LBL— 
6877, pp 45-48) 

LBL Building 90 solar demonstration 
project, 4:22203 (LBL—6877, pp 32- 
34) 

See Salter, F., 4:22206 

Wechter, M.A., Fossil energy program 
report on program development 
funding. Annual progress report, 
October 1, 1977—September 30, 1978, 
4:21295 (IS—4573) 


WESELY 


Weed, H.C., Leaching characteristics of 
actinides from simulated reactor waste 
glass, 4:21823 (UCRL—81147(Rev.1)) 

Weeks, R., Refuelling infrastructure for 
electric cars, 4:23791 (PB—281404) 

Weerasooriya, T., See Brinkman, C.R., 
4:23877 

Weeren, H.O., Environmental effects of 
disposal of intermediate-level wastes 
by shale fracturing, 4:21774 (CONF- 
781110—6) 

Wegener, E.A., See Nemec, J.F., 4:22937 

Wehmann, U., See Pilate, S., 4:22869 

Wehrle, R.B., See Kustom, R.L., 4:25024 

Weichman, B.E., Nahcolite use 
development, 4:21634 

Weideman, E.A., See Serne, R.W., 4:21451 

Weigel, H.S., Analysis of short- and mid- 
term U.S. oil imports from Venezeula. 
Analysis memorandum, 4:21567 
(DOE/EIA—0102/23) 

Weigle, B., See Dudzisz, J., 4:22619 

Wein, R.W., See MacLean, D.A., 4:24518 

Weiner, R.A., See Bates, J.F., 4:23966 

Weingart, R., See Erickson, L., 4:24457 

Weingart, R.C., See Lee, R.S., 4:24449 

Weinstein, D.H., Photochemical cell, 
4:22104 

Weisbin, C.R., See Broadhead, B.L., 
4:24891 

Weiss, B., Agenda of behavioral 
toxicology, 4:24714 (UR—3490-1382) 

Weiss, M., See Koonin, S., 4:24874 

Welch, D.O., See Richter, D.S., 4:23901 

Welch, F.H., Evaporative removal of 
sodium from reactor components, 
4:22875 

Welfare, F., See Caldwell, C.S., 4:25084 

Welland, H.J., See Harris, P.A., 4:23232 

Weller, R.A., Regulations and guides for 
low-level reactor solid radwaste 
(development, status, associated 
research), 4:21751 

See Bangart, R.L., 4:23067 

Wells, C.H., Reliability of steam turbine 
rotors, 4:22609 (EPRI-NP—923-SY) 

Welsh, D.M., See Bartley, H.J., 4:25106 

Wen, C.S., See Yen, T.F., 4:21630 

Wen, C.Y., Optimization studies of various 
coal-conversion systems. Quarterly 
report, January—March 1978, 4: 24 181 
(FE—2274-6) 

Wend, J., Heat pumps for double use, 


Wendell, L.L., See Corley, J.P., 4:24647 

WEndl, H.B., Automatic control concept 
for large steam turbine-generators, 
4:22643 

Wentworth, R.L., See Wise, D.L., 4:22095 

Wentworth, W.E., Storage and 
regeneration of high temperature 
thermal energy by means of reversible 
chemical reactions: the ammonium 
hydrogen sulfate system, 4:22486 

Wenzl, H., See Pesch, W., 4:23854 

Weppner, W., Determination of the kinetic 
and thermodynamic parameters of 
mixed conducting electrodes and 
application to the systems Li—Sb and 
Li—Bi, 4:23403 

See Liebert, B.E., 4:23402 

Werner, D.K., Design and test results of a 
63.4 kw (85 hp) solar powered 
Rankine cycle, 4:22294 

Werner, E., Interrelationships of 
photolineaments, geological 
structures, and fracture production of 
natural gas in the Appalachian Plateau 
of West Virginia, 4:21525 (MERC/ 
SP—77/5, pp 474-483) 

Wert, J.M., See Lengyel, D.L., 4:23476, 
4:23477 

Wesely, M.L., Behavior of the thermal skin 
of cooling pond waters subjected to 
moderate wind speeds, 4:24290 
(CONF-781213—3) 





WESSMAN 


Wessman, R.A., Transuranium analysis 
methodologies for biological and 
environmental samples, 4:24500 
(CONF-760429—, pp 275-289) 

Wesson, T.C., See Heemstra, R.J., 4:21332 

See Ray, R.M., 4:21331 

West, F.G., See Aiken, C.L.V., 4:24719 

West, G.L., See Kimmel, C.A., 4:24696 

West, L.C., See Marling, J.B., 4:24407 

Westberg, U., See Baeckstroem, B., 4:23683 

Westbrook, C.K., Fuel motion and 
pollutant formation in stratified 
charge combustion, 4:23722 (UCRL— 
81155) 

Westlake, D.G., See Viccaro, P.J., 4:23847, 
4:23925 

Westphal, W., See Ruth, J., 4:22121 

Westra, A.G., See Johnson, J.E., 4:24129 

Westsik, J.H., Jr., Hydrothermal reactions 
of nuclear waste solids . A 
preliminary study, 4:21796 (PNL— 
2759 

Wewerka, E.M., Environmental control 
technology for contaminated drainage 
from coal and coal wastes, 4:21248 
(LA-UR—78-3151) 

Whalen, T.J., Progress on injection- 
molded, reaction-bonded SiC, 4:23747 

Whaley, A.D., PDP11 multiplexor, 4:25122 
(COO—2383-0054) 

Whaley, T.W., See Daub, G.H., 4:24106 

Wharton, D.M., LSFODF: a generalized 
nonlinear least-squares ve program 
for use with ORELA ODF files, 
4:22957 (ORNL/TM—6545) 

Wharton, L., See Collares-Pereira, M., 
4:22433 

Wheeler, B.R., See Bingham, G.E., 4:24221 

Wheeler, C.L., See Masterson, R.E., 
4:23295 

Wheeler, F.J., See Fast, E., 4:23134 

Wheelock, T.D., Advanced development of 
fine coal desulfurization and recovery 
technology. Quarterly technical 
progress report, October 1, 1977— 
December 30, 1977, 4:21157 (IS— 


See Markuszewski, R., 4:21159 
Whisman, M.L., See Brinkman, D.W., 
4:21225, 4:21466 
Whitaker, A.H., See Sasnett, M.W., 
4:24265 
Whitbeck, J.F., Measurement and control 
techniques in geothermal power 
plants, 4:22536 (TREE—1312) 
White, C.E., See Martinson, Z.R., 4:23165 
White, I.F., See Roberts, G.C., 4:21841 
White, J.R., See Grush, W.H., 4:23094 
See Lin, J.C., 4:23122 
See Perryman, J.L., 4:23248 
White, J.S., See Ozisik, M. “ay 4:23280 
See Wright, A.L., 4:2326 
White, M.K., Comparison of spent fuel 
management fee collection 
alternatives, 4:21740 (PNL—2826) 
White, R., Potential-selective deposition of 
copper from chloride solutions 
containing iron, 4:24119 
White, R.M., See Knox, H.D., 4:24831 
White, T.L., Gyrotron output transmission 
circuit, 4:25031 (CONF-781218—2) 
White, W.A., See Harvey, R.D., 4:21522 
White, W.B., See McCarthy, G.J., 4:21828 
Whitesell, R.N., See Carmichael, L.A., 
4:22739 
Whiting, A.R., See Alexander, H.C., 
4:22749 
Whitson, M.E, Jr., See Randall, C.M., 
4:21973 
Whittaker, J.D., See Cester, R., 4:24388, 
4:24389 
Whittemore, N.L., See England, T.R., 
4:24863, 4:24866 
Whitten, C., See Smith, G.R., 4:24828 
Whittingham, M.S., Mechanism of 
electrodes based upon inorganic 
intercalation compounds, 4:23400 


96A 


Whittle, D.P., Oxidation behavior of 
cobalt-base alloys containing 
dispersed oxides formed by internal 
oxidation, 4:23950 

Whittlesey, C.C., See Catherino, H., 
4:23344 

See Kodali, S., 4:23353 

Whyte, M.R., See Shomaker, J.W., 4:21268 

Whyte, R.M., Development of a process 
for the recovery of electrolytic 
copper and cobalt from Rokana 
converter slag, 4:23695 

Wiart, R., See Bressan, J., 4:23362 

Wichmann, P.A., See Holt, O.R., 4:24437 

See Serpas, C.J., 4:24395 

Wichner, R.P., Distribution of fission 
products in Peach Bottom HTGR fuel 
element F05-05, 4:22818 (ORNL/ 
TM—6455) 

Wider, H.U., See Tentner, A.M., 4:23276 

Widner, M.M., See Burns, E.J.T., 4:25058 

Wieder, F., See Hirth, A., 4:24269 

Wieder, S., Balancing radiometer, 4:21979 

Wienke, B.R., See Alcouffe, R.E., 4:22974 

Wier, D.R., Method of using viscosity- 
stabilized aqueous solutions, 4:21400 

Wiig, K.M., See Beck, F.W.M., 4:23518 

Wiik, T., Jose oy ey tunnel junctions on 
niobium Ims, 4:24174 (N—78-17911) 


Wilber, K.R., Examination of specific 
aspects of cooling tower testing 
methodology. Final report, 4:22596 
(EPRI-FP—953) 

Wilburn, N.P., Fuel pins and core response 
under LMFBR top accident 
conditions, 4:23130 (HEDL-SA— 
1500-FP 


Wilcox, B., See Calthorpe, P., 4:22216 
Wilcox, T.P., See Blum, A.S., 4:25035 
See Lee, J.D., 4:25037 
Wild, R.K., See Allen, G.C., 4:23947 
Wilde, P., Ocean thermal energy 
conversion: environmental program, 
4:22170 (LBL—6877, pp 52) 
Oceanographic data off the west coast 
of the United States: Nitinat fan sheet 
46-49°N, 4:24731 (LBL—6877, pp 
148-149) 
Wildung, R.E., See Cataldo, D.A., 4:24539 
See Schmidt, R.L., 4:24561 
Wilke, C.R., See Batter, T.R., 4:21937 
See Cysewski, G.R., 4:21936 
See Riaz, M., 4:21935 
Wilkey, M.L., See Clapper, W.W., 4:21252 
Wilkie, T., Power union sees wastes as no 
problem, 4:21750 
Wilkinson, M.K., Crystallographic 
contributions to the energy problem, 
4:23816 (CONF-780867—1) 
Wilkinson, S.R., See Isaac, R.A., 4:24520 
Will, J.K., Indian lands environment: who 
should protect it, 4:23453 
Williams, B., See Judzis, A. Jr., 4:21633 
Williams, B.F., See Bell, A.E., 4:22024 
Williams, D.F., Extraction of oil shales and 
tar sands, 4:21628 
Williams, E.T., See Bauman, S.E., 4:24478 
Williams, J.E.C., See Bromberg, L., 
4:24997 
Williams, J.M., One-dimensional partially 
oxidized tetracyanoplatinate metals: 
new results and summary, 4:24086 
(CONF-78093 1—3) 
See Wewerka, E.M., 4:21248 
Williams, J.T., See Snyder, D.D., 4:24438 
Williams, K.A., See Pyun, J.J., 4:23234 
Williams, K.R., Fuel cells and their fuels in 
the future, 4:23563 
Williams, P.C., See Stock, J.R., 4:21768 
Williams, P.M., Vitrification of TRU 
wastes at Rocky Flats Plant, 4:21741 
(RFP—2881) 
Williams, R.E., See Kulander, B.R., 
4:21267 
Williams, R.M., Ceramic material 
characterization, 4:23746 
See Uy, J.C., 4:23745 


ERA Vol. 4, No. 9 


Williams, R.O., Concerning measurements 
of energy stored during a tensile test, 
4:24412 

Williamson, R., Prototype solar heating 
and cooling systems including potable 
hot water. Quarterly reports, 4:22188 
(DOE/NASA/CR—150850) 

Williamson, T.G., See Verbinski, V.V., 
4:24889 

Williford, R.E., See Bradley, E.R., 4:23036 

See Hann, C.R., 4:22721 

See Lanning, D.D., 4:23035 

Willmann, P.A., See Hiskes, J.R., 4:24766 

Wilms, W., See Blumstein, C., 4:23708 

Wilson, C.N., Assessment of the HEDL P- 
23 special pins test. Methods to 
control fuel-cladding chemical 
interaction, 4:22857 (HEDL-TME— 
78-52) 

Fabrication and irradiation performance 
of Puo 25Uo 750: 91 low O/M fuel, 
4:22852 (HEDL-SA— 1553) 

Wilson, E.H., See Goldman, J.C., 4:22052 

Wilson, E.N., Wireline logs and sample 
studies in stratigraphy and gas 
occurence of the Devonian shales 
along the Southern Tie section in 
eastern Kentucky and vicinity, 
4:21516 (MERC/SP-—77/5, pp 145- 
165) 

Wilson, G.W., Study of the characteristics 
of fuel reprocessing plants, 4:21708 
(RHO-LD—54) 

Wilson, L.W., Nuclear and atomic physics 
governing changes in the composition 
of relativistic cosmic rays, 4:24732 
(LBL—7723) 

Wilson, R.E., Experience with soluble 
neutron poisons for criticality control 
at ICPP, 4:21715 

See Anderson, T.T., 4:23121 

Wilson, R.P. Jr., See Richardson, D.L., 
4:23631 

Wilson, W.B., See England, T.R., 4:24866 

Wilson, W.L. Jr., See Marowsky, G., 
4:24270 

Wiltshire, C.W., Analyzing randomly 
occurring voltage breakdowns, 
4:24345 (CONF-771206—24) 

Wimberg, W.B., See Rinaldi, G., 4:21624 

Windawi, H.M., Performance of CdS/ 
Cw.S solar cells under roof top 
insolation conditions. Technical 
report, 4:22014 (PB—281675) 

Windfeder, H., Natural gas heating. The 
energy saving concept. Topical tasks 
of consumer guidance, 4:23520 

Windsor, J.G. Jr., See Hites, R.A., 4:21489 

Winkelmann, F.C., See Buhl, W.F., 4:23587 

Winkelstein, W. Jr., See Hollowell, C.D., 
4:24712 

Winn, C.B., Optimal controllers of the 
second kind, 4:22441 

Validation of solar systems simulation 
programs, 4:22249 

Wingvist, B., See Kaul, P., 4:24208 

Winsch, I.0., See Parks, J.E., 4:24194 

Winsel, A., Galvanic element, particularly 
alkaline storage battery, 4:23373 

Winslow, A.M., See Ferriter, N., 4:24172 

Winston, R., Cylindrical radiant energy 
direction device with refractive 
medium, 4:22391 

See Collares-Pereira, M., 4:22433 

See O’'Gallagher, J.J., 4:22460 

Winter, D.C., See Shackleford, W.L., 
4:24254 

Winter, G.R. III, Hydrogenation process 
for pyrolysis liquids, 4:21446 

Winters, L., See Peterson, A.C., 4:23249 

Wirgau, K.A., See Barry, D.E., 4:22682 

Wirtenson, G.R., See Milam, D., 4:24260 

Wise, D.L., Fuel gas production from 
selected biomass via anaerobic 
fermentation, 4:22095 

Wiser, W.H., Applied research and 
evaluation of process concepts for 





MAY 15, 1979 


liquefaction and gasification of 
western coals. Quarterly progress 
report, July—September 1977, 
4:21176 (FE—2006-9) 

Wistrom, J.D., See Neylan, A.J., 4:22813 

Witek, R., See Clark, J.P., 4:22983 

Witham, C., Design and application of 
remote manipulator systems, 4:24201 

Witherell, C.E., Diffusion welding 
multifilament superconductive 
composites, 4:23834 

Witherell, M.S., See Cester, R., 4:24388, 
4:24389 

Witherspoon, J.P., See Blaylock, B.G., 
4:24573 

See McBride, J.P., 4:24673 

Witherspoon, P.A., See Cook, N.G.W., 
4:21790 

Witt, G., See Henriksen, K., 4:24744 

Witze, P.O., See Dyer, T.M., 4:23733 

Witzig, W.F., Model for the prediction of 
shutdown margin for boiling water 
reactors, 4:22730 

Witzke, H., See Deb, S.K., 4:22100 

Wodtke, C.H., Development of techniques 
for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 

Woertz, B.B., See Kouzel, B., 4:21422 

Woisin, G., Ship building research work 
relating to the safety of nuclear 
powered merchant ships, 4:23309 
(RISLEY-Trans—3121) 

Wojtowicz, A., See Ctvrtnicek, T.E., 
4:23682 


Wolf, D.C., See Mulchi, C.L., 4:24522 
Wolf, J.P., Response of equipment to 
aircraft impact, 4:23204 
Wolf, L., See Karimi, R., 4:23215 
See Modarres, M., 4:23217 
See Wong, C.N., 4:22893 
Wolfsberg, K., See Thompson, J.L., 
4:21836 
Wolgast, R., See Dao, K., 4:22204 
Wolkowski-Tyl, Strain and tissue 
differences in cadmium-binding 
protein in cadmium-treated mice, 
4:24704 (CONF-771017—, pp 568- 


585) 
Wollenberg, H., See Mangold, D., 4:21315 
See Stark, M., 4:22515 
Wolosewicz, R.M., Design, engineering, 
and the law in the classroom, 4:24302 
(CONF-781202—28) 
See Chopra, P.S., 4:22181 
Wolsko, T.D., See Huber, C.C., 4:22712 
Woltron, K., Welding of nuclear power 
plant components, 4:22990 
Womack, R., See Caldwell, C.S., 4:25084 
Wong, C.N., Three-dimensional coupled 
coolant cell heat transfer analysis of 
finite hexagonal LMFBR bundles, 
4:22893 
Wong, C.W., See Young, S.K., 4:24821 


Wong, G.T.F., Fate of chlorine in seawater. 


Progress report, August 1, 1977— 
September 31, 1978, 4:24567 (ORO— 
5572-1) 
Wood, B.D., See Pinon, R., 4:22440 
Wood, D.E., Probabilistic calculations of 
radioactive material release 
distributions using the GO 
methodology, 4:23211 
Wood, D.J., See Kao, D.T., 4:21298 
Wood, E.L., See Porter, D.L., 4:23962 
Wood, J.E., Overview and objectives of 
the GE transient and stability 
measurement program, 4:22738 
Wood, J.M., See Schlag, J.H., 4:22308 
Wood, L.L., See Marling, J.B., 4:24407 
Wood, P., See Feduska, W., 4:22018 
Wood, R.D., See Mascy, A.C., 4:21792 
Wood, R.E., See Coleman, R.N., 4:24648 
See Ragsdale, H.L., 4:24536 
Wood, R.R., Environmental assessment of 
solar energy power plants, 4:21989 
(EPRI-ER—515-SR, pp 23.1-23.39) 
Wood, R.W., See Cowser, K.E., 4:21170 


97A 


Wood, W.T., See Dowler, K.E., 4:24242 
See Fitzgibbon, F.J., 4:24211 
See Ledbetter, J.M., 4:24214 

Woodall, D.M., Image—current interaction 
with a reversed-current ion ring 
reactor, 4:25019 

Woodard, J.S., See Brock, W.R., 4:22597 

Woodmansee, D.E., Development of an 
extruder feed system for fixed bed 
coal gasifiers. Final report, 4:21174 
(EPRI-AF—954) 

Woodruff, G.L., Neutron yields from (a,n) 
reactions of importance to reactors, 
4:24381 (RLO—2225-T45-1) 

See Dudziak, D.J., 4:25008 

Woods, J.S., See Kimmel, C.A., 4:24696 

Woodward, P.R., Star formation, 4:24735 
(UCRL—81758) 

Wooldridge, G.A., See Ross, J.A., 4:23787 

Woolf, S., See Garth, J.C., 4:22968 

Woollam, J.A., Atomic hydrogen storage 
method and apparatus, 4:21911 

Wormser, E.M., Application of Dual 
Source Heat pump auxiliary units to 
solar systems, 4:22288 

Worrell, W., See Feduska, W., 4:22018 

Worrell, W.L., See Basu, S., 4:24042 

See Nagelberg, A.S., 4:24041 

Worstell, M.H., Aerodynamic 
performance of the 17-metre-diameter 
Darrieus wind turbine, 4:22581 
(SAND—78-1737) 

Worthington, B.K., See Lengyel, D.L., 
4:23476, 4:23477 

Wray, E.T., National arrangements for 
incidents involving radioactivity 
(NAIR) - second report, 4:23207 

Wright, A.L., Fuel disassembly 
experiments using the capacitor 
discharge vaporization (CDV) 
technique, 4:23269 

Wright, G.W., Comparative cost analyses: 
total flow vs other power conversion 
systems for the Salton Sea 
Geothermal Resource, 4:22539 
(UCRL—S52589) 

Wright, K.A., See Trump, J.G., 4:24646 
Wright, R.D., Innovative process for Claus 
sulfur recovery, 4:21555 (CONF- 

7703114—, pp S.1-S.8) 

Wrights, G.N., See Disney, R.K., 4:22840 

Wu, C.H., See Poa, S.P., 4:23389 

Wu, C.K., High-resolution electron 
microscopy studies of Au—Ni 
spinodial alloys, 4:23851 (LBL—7632) 

Lattice imaging and optical 
microanalysis of a Cu--Ni--Cr spinodal 
alloy, 4:23862 

Wu, R.W., Seismic response analysis of 
structural system subjected to multiple 
support excitation, 4:23205 

Wu, S.H., Light-condensing instrument, 
4:23600 


Wu, S.T., See Han, S.M., 4:22481 
Wu, T.S., Pressure pulses generated by gas 
released from a breached fuel element, 
4:23183 
Wuebbles, B.J., See Dobson, R.L., 4:24633 
See Felton, J.S., 4:24682 
Wurmb, R., Secondary battery, 4:23568 
See Beck, F., 4:23385 
Wymer, R.G., See Kasten, P.R., 4:22951 
Wynne, F.E., See Cronauer, D.C., 4:21153 
Wyrobek, A.J., Effects of methyl 
methanesulfonate and 
dimethylnitrosamine on sperm 
production in Syrian hamsters, 
4:24684 (CONF-771017—, pp 68-78) 


Y 


Yaari, A., See Krumbein, A.D., 4:24861 


YEAGER 


Yablonovitch, E., Experimental test of 
resonant absorption theory. Annual 
progress report, January 1, 1978— 
December 31, 1978, 4:24971 (COO— 
4631-3) 

Yagafarov, A.K., See Fedortsov, V.K., 
4:21419 

Yaggee, F.L., In-cell facility for performing 
mechanical-property tests on 
irradiated cladding, 4:23961 (CONF- 
781105—87) 

In-cell facility for performing 
mechanical-property tests on 
irradiated cladding, 4:24193 

Iodine stress corrosion cracking in 
irradiated LWR cladding, 4:22778 

Yagi, S., Research and development of 
Honda CVCC engine, 4:23730 

Yagi, T., Use of an enzymic electric cell 
and immobilized hydrogenase in the 
study of the biophotolysis of water to 
produce hydrogen, 4:22073 

Yakovlenko, S.I., See Gudzenko, L.L., 
4:24250 

Yakubson, Z.V., Geochemical features of 
oil composition in paleozoic deposits 
in the Perm Prikam, 4:21505 

Yamada, I., See Takagi, T., 4:24033 

Yamada, R., Tevatron, 4:24354 (CONF- 
780826—19) 

Yamaga, M., See Tsuda, S., 4:23360 

Yamaguchi, K., See Ikegami, S., 4:22040 

Yamaguchi, Y., See Goto, M., 4:21944 

Yamamoto, S., See Hori, S., 4:22671 

Yamamoto, Y., See Nishimura, M., 4:22078 

Yamashita, T., See Ikegami, S., 4:22040 

Yamatoya, N., See Saito, T., 4:23210 

Yamazaki, T., See Hayashi, M., 4:22528 

Yamazaki, Y., See Nihei, I., 4:23942 

Yanagihara, N., Liquid fuel cell with long 
life, 4:23569 

Yanai, R., See Kagawa, T., 4:23308 

Yang, C.I., See Moran, T.J., 4:22881 

Yang, C.S., See Pigford, T.H., 4:23189 

Yang, F.J., See Cram, S.P., 4:21500 

Yang, J.W., Comparative studies of FFTF 
upper-plenum mixing and 
stratification, 4:23100 

Yang, R.D., See Riaz, M., 4:21935 

Yang, R.T., Fluidized-bed combustion of 
coal with lime additives: catalytic 
sulfation of lime with iron compounds 
and coal ash, 4:21318 

See Senun, G.1., 4:24057 

See Steinberg, M., 4:21238 

Yang, T.L., See Iotti, R.C., 4:22799 

Yang, W.K., See Fountain, D.W., 4:24596 

Yano, K.T., Small-signal gain 
measurements in a c-w chemical laser, 
4:24281 

Yao, N.P., See Choi, K.W., 4:23352, 
4:23357 . 


Yargeau, B.A., Fuel cell water 
conditioning process and system and 
deaerator for use therein, 4:23572 

Yarita, T., Tumor development in organ 
transplants obtained from carcinogen- 
exposed rats, 4:24625 

Yarlagadda, B.S., See Herzenberg, C.L., 
4:21226 

Yashima, H., Drain recovery device in a 
sampling apparatus for an atomic 
power plant, 4:23025 

Yashiro, Y., See Terao, T., 4:23969 

Yasinsky, J.B., Advances in fluidized bed 
gasification process development, 
4:21171 (CONF-781072—1) 

Yasuda, K., Trickle charge characteristics 
of cylindrical sealed nickel—cadmium 
rechargeable battery '"PANANICA” 
H type, 4:23361 

Yaws, C.L., See Fang, C.S., 4:22010 

Yeager, J.G., Development of pathogen 
risk assessment models for the 
evaluation of sludge management 
alternatives, 4:24628 (SAND—78- 
2196C) 





YEE 


Yee, J.H., AlSb as a high-energy photon 

detector, 4:24372 

Systematic computation of the 
performance of photovoltaic based on 
first principles: first report, 4:22019 
(UCID—18041(Pt.1)) 

Yeh, G.T., See Ward, D.S., 4:21775 

Yellott, J.1., See Mumma, S.A., 4:23637 

Yen, C.F., Enhancement of mechanical 
strength in hot-pressed TiBz 
composites by the addition of Fe and 
Ni, 4:23995 (CONF-781093—2) 

Yen, H., Results of operational testing on 
direct and indirect types of domestic 
hot water systems, 4:22326 

See Usher, H., 4:22278 

Yen, T., Heat pipes, 4:24173 

Yen, T.F., Chemistry and structure of coal- 
derived asphaltenes, Phase III. 
Quarterly progress report, January— 
March 1978, 4:21230 (FE—2031-11) 

Purifying oil shale retort water, 4:21636 

Structural characterization of bitumen 
and kerogen from Devonian shale, 
4:21630 (MERC/SP—77/5, pp 572- 
588) 

Yerushalmi, J., See Graff, R.A., 4:21182 

Yesavage, V.F., See Kidnay, A.J., 4:21212 

Yokosawa, A., Organizer’s report, Session 
A2 (August 24, 1978), 4:24784 (ANL- 
HEP-CP—78-51) 

Yokota, M., See Petty, G., 4:21851 

Yolken, H.T., Measurements and standards 
for nuclear materials safeguards. 
Quarterly report, February 1—April 
30, Jul 1978 , 4:21847 (NUREG/CR— 
0289) 

See Reed, W.P., 4:21867 

Yonushonis, T.M., See Richerson, D.W., 
4:23768 

Yoon, M.H., See Lee, S.H., 4:21769 

York, C., See Blumstein, C., 4:23708 

York, C.M., See Rowe, P.C., 4:23645 

Yoshida, H., See Terao, T., 4:23969 

Yoshida, K., See Nishikawa, K., 4:22533 

Yoshida, M., Low cost processes for 
fabricating silicon solar cells, 4:22039 

See Ikegami, S., 4:22040 

Yoshida, S., See Nishikawa, K., 4:22533 

Yoshimura, H.R., Turbine-missile casing 
exit tests, 4:23239 

See Pope, R.B., 4:21729 

Yoshioka, R., See Ogiya, S., 4:23029 

Young, D.A., Oil shale retorting process, 
4:21626 

Young, D.K., See Yen, T.F., 4:21630 

Young, M.B., See Amann, C.A., 4:23798 

Young, M.F., Numerical computation of 
top loss coefficients for cylindrical 
collector receiver tubes, 4:22423 

See Garner, P.L., 4:23270 

Young, M.W., Design evolution of FFTF 
heat transport system pumps, 4:23074 
(CONF-780251—P2, pp 9.231-9.288) 

Special application of RELAP4 to the 
power burst facility, 4:23233 

Young, S.K., Are nucleon-nucleon inputs 
good enough yet for the analysis of 
proton-helium elastic scattering at 
medium energies, 4:24821 

Youngdahl, C.A., Development of 
ultrasonic techniques for remote 
monitoring of erosive wear in coal- 
conversion systems, 4:21169 (CONF- 
780974—1) 

Youssef, M., See Conn, R.W, 4:25074 

Youssef, M.Z., See Ragheb, M.M.H., 
4:25045 

Yu, S.B., See Tsai, Y.B., 4:22507 

Yu, S.S., Beam propagation through a 
gaseous reactor: classical transport, 
4:25063 (UCRL—82029) 

Yu, W.S., Thermal hydraulics of 
accelerator breeder systems for 
regeneration of reactor fuel 
assemblies, 4:22796 


98A 


Yudintsev, E.A., Water drive factor of 
D$sub i$ horizon rocks in Tatarian 
deposits, 4:21408 

Yugawa, T., See Suzuki, M., 4:22545 

Yuhas, R.J., See Ruth, D.G., 4:24144 

Yukhno, I.F., See Bratuta, E.G., 4:24327 

Yule, T.J., On-line monitor for alpha- 
emitting aerosols, 4:24370 

Yusa, H., See Kikuchi, M., 4:21766 

Yust, C.S., See Yen, C.F., 4:23995 


z 


Zabel, W., See Bender, H., 4:24312 

Zafar, J.S., See Wilson, E.N., 4:21516 

Zafiratos, C.D., See Alford, W.P., 4:24850 

See Anderson, R.E., 4:24851 
See Schery, S.D., 4:24852 

Zagorskiy, Ya.T., See Gel’man, M.M., 
4:24273 

Zagruzina, I.A., Uranium and thorium in 
rocks of the Soviet Northeast, 4:21650 

Zahn, H.S., See Fuller, G.M., 4:25092 

Zaidins, C.S., See Roughton, N.A., 4:24838 

Zaki, G.M., See Sawan, M.E., 4:23235 

Zakirov, S.N., See Korotaev, Yu.P., 
4:21561 

Zalkin, A., See Bushweller, C.H., 4:24117 

Zaluzec, N.J., Modified specimen stage for 
x-ray analysis in a TEM, 4:24384 

Zamanova, N.Z., See Kuliev, A.M., 4:21594 

Zamaraev, B.S., Reduction of the electric 
energy loss in a power supply 
network, 4:22704 

Zanders, D.L., See Ctvrtnicek, T.E., 
4:23682 

Zani, D.A., Method for insulating a solar 
energy collecting device, 4:22363 

Zanio. K.R., See Fraas, L.M., 4:22021 

Zanio, K.W., Large grain thin film 
polycrystalline p-InP/n-CdS solar 
cell, 4:22031 

Zarchy, A.S., Limitations on tritium 
transport through fusion reactors, 
4:25048 

Zarikhin, I.P., See Veber, V.V., 4:21539 

Zaytsev, V.I., See Ado, Yu.M., 4:24352 

Zedler, R.E., See Russell, T.P., 4:24392 

Zehnder, A.J.B., Methane formation and 
methane oxidation by methanogenic 
bacteria, 4:24593 

Zelitch, I., Increasing photosynthetic 
carbon dioxide fixation by the 
biochemical and genetic regulation of 
photorespiration, 4:22084 

Zellmer, S.D., Abandoned coal mine refuse 
areas: their reclamation and use, 
4:21253 (ANL/LRP-CP—3) 

Zemlyanskii, N.N., See Prokopenko, V.S., 

:21564 


Zenick, H., See Murray, H.M., 4:24701 

Zenlea, S., See Hockett, J.M., 4:21852 

Zerwekh, A., Experimental studies of the 
degradation of RAD-wastes for the 
Sandia Laboratories Waste Isolation 
Pilot Project (WIPP). Progress 
report, April 1—June 30, 1978, 
4:21737 (LA—7478-PR) 

Zeuch, W.R., Safety analysis of the 
MARK-IICB loop for TREAT test 
AX-1, 4:23095 

Sodium slug kinetic energy behavior for 
varying HCDA energetics, 4:23264 

Zharkov, V.N., See Viadimirov, A.S., 
4:21353 

Zholgo, V.G., See Gerasimov, V.G., 
4:21359 

Zhukov, A.V., See Ushakov, P.A., 4:23010 

Zhuravlev, A.A., See Ado, Yu.M., 4:24352 

Ziemer, P.L., See Johnson, S.A., 4:24373 

Zier, M., Optimization of the overall 
design of a distributed collector farm 


ERA Vol. 4, No. 9 


solar power station, 4:22152 (AED- 
Conf—78-212-006) 

Zimmermann, H., Swelling in mixed-oxide 
fuel pins, 4:22868 

Zinberg, D., Public and nuclear waste 
management, 4:21749 

Zini, G., See Bruno, O., 4:22611, 4:22612 

Zinn, J., Environmental planning for 
offshore oil and gas. Volume II: 
effects on coastal communities. Final 
technical report, 4:21475 (PB— 
281443) 

See Clark, J., 4:21373 

Zitek, W., See Collares-Pereira, M., 
4:22433 

Zito, R. Jr., Sulfite anolyte and persulfate 
catholyte fuel cell, 4:23566 

Ziatopol'skii, S.S., See Abdukhalikov, 
Ya.N., 4:21360 

Ziobin, V.G., See Maslenok, B.A., 4:23066 

Zondervan, K.L., Transient simulation of 
the MDAC receiver test panel in its 
STTF test configuration, 4:22126 
(SAN—1101/PA2-28) 

Zorina, Yu.G., See Kuznetsov, Yu.Ya., 
4:21330 

Zukor, S.H., Department of Energy's 1978 
underground coal conversion 

rogram, 4:21204 
Zwicker, G.M., See Sikov, M.R., 4:24665 





SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
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EVALUATIONS 
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ABSORPTION REFRIGERATION CYCLE/FEASIBILITY 
STUDIES 
Solar absorption cooling feasibility, 4:22269 


ABSORPTION REFRIGERATION CYCLE/HYBRID 
SYSTEMS 
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ABSORPTION SPECTRA/LINE BROADENING 
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AC SYSTEMS 
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ACCELERATOR BREEDERS/DESIGN 
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4:25003 (TID-29395) 
ACCELERATOR BREEDERS/FUEL ASSEMBLIES 
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ACCELERATOR BREEDERS/NET ENERGY 
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accelerator breeder, burner reactor, and reprocessing plant 
system, 4:23466 
ACCELERATOR FACILITIES 
See also TARGET CHAMBERS 
ACCELERATOR FACILITIES/MAINTENANCE 
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4:24200 
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BEVATRON 
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COLLECTIVE ACCELERATORS 
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ACCELERATORS/NEUTRON DOSIMETRY 
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Environmental control technology for contaminated drainage 
from coal and coal wastes, 4:21248 (LA-UR-78-3151) 
ACIDITY 
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ACPR REACTOR/REACTOR KINETICS 
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a spectroscopy of f-element compounds, 4:24066 (CONF- 
7809127-1) 
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— eae of f-element compounds, 4:24066 (CONF- 
127-1) 
ACTINIDE NUCLEI/ELECTROFISSION 
Photofission and electrofission, 4:24860 (UCRL-81596) 
ACTINIDE NUCLEI/GIANT RESONANCE 
Photofission and electrofission, 4:24860 (UCRL-81596) 
ACTINIDE NUCLEI/PHOTOFISSION 
Photofission and electrofission, 4:24860 (UCRL-81596) 
ACTINIDES/BURNUP 
Performance considerations of nuclear reactor actinide recycle as 
a waste management alternative, 4:21830 
ACTINIDES/ION EXCHANGE 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
ACTINIDES/LEACHING 
Leaching characteristics of actinides from simulated reactor waste 
glass, 4:21823 (UCRL-81147(Rev.1)) 
ACTINIDES/PURIFICATION 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
ACTINIDES/RECOVERY 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
ACTINIDES/SEPARATION PROCESSES 
Waste management analysis for the nuclear fuel cycle: Parts I and 
II. Progress report, April 1-September 30, 1977 (Actinide 
recovery from waste), 4:21761 (RFP-2749) 
ACTIVATED CARBON 
Activated carbon material (Patent), 4:24097 
ACTIVATION ANALYSIS/ACCURACY 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
ACTIVATION ANALYSIS/REVIEWS 
Activation analysis of ores and minerals (187 references), 4:24055 
ACTIVATION ANALYSIS/USES 
Applications of neutron activation analysis (NAA) to archaeology 
and the humanities, 4:24053 (LBL-6877) 


ERA Vol. 4, No. 9 


ADDITIVES/TOXICITY 
Developmental toxicity evaluations: an overview of current 
animal models and methods, 4:24695 (CONF-771017-) 
ADHESIVES/PERFORMANCE TESTING 
Polyimide bonded resonators, 4:24304 (CONF-780596-2) 
ADHESIVES/SHEAR PROPERTIES 
Time-temperature correspondence of the dynamic mechanical 
properties of halthane 73-18 and halthane 87-1, 4:24026 (BDX- 
613-1867(Rev.)) 
ADRENAL GLANDS/BIOLOGICAL RADIATION EFFECTS 
Adrenal activity of adult rats irradiated with 150 rads during fetal 
life (Gamma radiation), 4:24656 (CONF-771017-) 
ADRENAL GLANDS/METABOLISM 
Developmental aspects of epoxide-metabolizing enzyme activities 
in adrenals, ovaries, and testes of the rat (Epoxide hydrase, 
glutathione s-transferase), 4:24588 (CONF-771017-) 
ADSORBENTS/PERFORMANCE 
Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor, 4:21241 (CONF-781 109-15) 
ADSORBENTS/REGENERATION 
Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor, 4:21241 (CONF-781109-15) 
ADVECTION/MATHEMATICAL MODELS 
Derivation of the probability density function for a stochastic 
nonlinear advection equation, 4:24464 (BNL-50732) 
ADVERSARIES 
Adversary modeling: an analysis of criminal activities analogous 
to potential threats to nuclear safeguard systems, 4:21861 
(UCRL-13940) 
ADVERSARIES/SIMULATION 
Path enumeration program (ENUMPTH) for physical protection 
effectiveness evaluation, 4:21857 (SAND-78-1349) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/CHEMICAL COMPOSITION 
Atmospheric Aerosol Research Group, 4:24481 (LBL-6877) 
AEROSOLS/DEPOSITION 
Deposition of lead aerosols on plant surfaces in a remote subalpine 
ecosystem, 4:24529 (CONF-760429-) 
AEROSOLS/ENVIRONMENTAL EFFECTS 
Potential environmental effects associated with brackish water 
cooling towers at Chalk Point, Maryland, 4:24522 (CONF- 
760429-) 
AEROSOLS/INHALATION 
Clearance kinetics of inhaled particles, 4:24618 
AEROSOLS/LIGHT SCATTERING 
Atmospheric attenuation of solar radiation, 4:22141 (SAN-1100/ 
PA2-14) 
AEROSOLS/MONITORING 
Potential environmental effects associated with brackish water 
cooling towers at Chalk Point, Maryland, 4:24522 (CONF- 
760429-) 
Spurious sulfate formation on collected ambient aerosol samples, 
4:24483 (LBL-8132 
AEROSPACE INDUSTRY/SOLAR PROCESS HEAT 
Solar water heating system for a once-a-week aircraft corrosion 
control facility, 4:22313 
AFRICA 
See also CAMEROON 
IVORY COAST 
KENYA 
NIGER 
NIGERIA 
SENEGAL 
SOUTH AFRICA 
AFRICA/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
AFTERBURNERS/TEMPERATURE CONTROL 
I.C.E. equipped with means for maintaining reactor temperature 
about a single temperature (Patent), 4:23806 
Overheat preventing system for exhaust gas purifier of vehicles 
(Patent), 4:23805 
AFTER-HEAT/HEAT TRANSFER 
Experimental determination of decay power in EBR-II (LMFBR), 
4:23251 
AFTER-HEAT REMOVAL 
Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UO: (LMFBR), 4:23288 
AGE GROUPS/BIOLOGICAL RADIATION EFFECTS 
Late effects of perinatally administered plutonium (?**Pu, rats), 
4:24665 (CONF-771017-) 
AGGLOMERATING ASH PROCESS/COMPARATIVE 
EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
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AGRICULTURAL WASTES 
See also MANURES 
AGRICULTURAL WASTES/CHEMICAL COMPOSITION 
Composition and enzymatic hydrolysis of cellulosic agricultural 
residues, 4:21935 (LBL-6877) 
AGRICULTURAL WASTES/ENZYMATIC HYDROLYSIS 
Composition and enzymatic hydrolysis of cellulosic agricultural 
residues, 4:21935 (LBL-6877) 
AGRICULTURAL WASTES/ODOR 
Control of animal production odors: the state-of-the-art, 4:24492 
(PB-281679) 
AGRICULTURAL WASTES/WASTE MANAGEMENT 
Control of animal production odors: the state-of-the-art, 4:24492 
(PB-281679) 
AGRICULTURE 
Recent developments in Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS-mf-4220) 
AGRICULTURE/ENERGY CONSERVATION 
IGT research experience in energy utilization and conservation, 
4:23663 
Improving the energy conversion efficiency of natural gas 
irrigation pumping plants. Annual report, 4:23668 (NMEI-12- 
1A) 


AGRICULTURE/ENERGY CONSUMPTION 

IGT research experience in energy utilization and conservation, 

4:23663 
AGRICULTURE/ENERGY EFFICIENCY 

Prototypes and demonstration plants for better energy utilization, 

4:23671 (SIND-1978-6) 
AGRICULTURE/RESEARCH PROGRAMS 

NSC review 1976-1977 (Nationa! Science Council, Taiwan), 

4:25110 
AGRICULTURE/SOLAR ENERGY 

Energy consumptions and potential applications of solar energy in 

Italian agriculture, 4:22305 
AGRICULTURE/SOLAR PROCESS HEAT 

Second quarterly technical status report, July 1, 1978 through 
September 30, 1978, 4:21986 (COO-4879-8) 

Solar energy applications in agriculture and industry overview of 
the federal program achievements, 4:22304 

AGRICULTURE/WASTE PRODUCT UTILIZATION 

Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 

Experience at Deer Island with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf-4220) 

Sewage sludges disinfection, 4:24641 (INIS-mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/DIFFUSION 
Permeation of gases through hollow silicone rubber fibers: effect 
of fiber elasticity on gas permeability, 4:24083 
AIR/RADIANT HEAT TRANSFER 
Radiant heat transfer aided by ultrasound, 4:22468 
AIR/RADIOACTIVITY 

Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 

AIR/TRITIUM RECOVERY 
Computer modeling and bench-scale testing of air detritiation 
operations, 4:25049 
AIR CLEANING SYSTEMS/EFFICIENCY 
Indoor air pollution in residential buildings, 4:24480 (LBL-6877) 
AIR CLEANING SYSTEMS/PERFORMANCE TESTING 

Separation of krypton and xenon from reactor atmospheres by 
selective permeation. Final report (LMFBR), 4:23125 (COO- 
3536-13) 

AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/ENERGY CONSERVATION 

Power reduction in residential air conditioning systems through 
the use of thermal energy storage. Final report, 4:23629 (PB- 
281741) 

AIR CONDITIONERS/THERMAL ENERGY STORAGE 

EQUIPMENT 

Power reduction in residential air conditioning systems through 
the use of thermal energy storage. Final report, 4:23629 (PB- 
281741) 

AIR FILTERS 

Acoustic and turbulent agglomeration of sodium aerosols. Final 

report, October 1, 1975-July 31, 1978, 4:23124 (COO-2801-9) 
AIR FILTERS/REMOTE HANDLING 

Remotely replaceable and testable off-gas filter system for the 

NWCF, 4:24225 
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AIR POLLUTION 
See also INDOOR AIR POLLUTION 
AIR POLLUTION/ADVECTION 

Derivation of the probability density function for a stochastic 

nonlinear advection equation, 4:24464 (BNL-50732) 
AIR POLLUTION/AEROSOLS 

Role of the surface microlayer of water in the distribution and fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 

AIR POLLUTION/BIBLIOGRAPHIES 

Air quality monitoring. Volume 2. 1975-1976 (a bibliography with 
abstracts). Report for 1975-1976, 4:24487 (NTIS/PS-78/0757) 

Air quality monitoring. Volume 3. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-Jul 78, 4:24488 (NTIS/PS-78/ 
0758) 

Research reports of the Environmental Monitoring and Support 
Laboratory, Las Vegas, January-December 1977, 4:24485 (NP- 
23452) 

AIR POLLUTION/BIOLOGICAL EFFECTS 

Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
monitoring network at Syncrude Canada Ltd.), 4:24484 (NP- 
23367) 

Organic lead in normal human brains, 4:24715 

AIR POLLUTION/CHEMICAL ANALYSIS 

Planning guide for source assessment of coal conversion facilities. 

Final report, 4:21258 (EPRI-EA-990) 
AIR POLLUTION/FORECASTING 
Puff pollutant dispersion model with wind shear and dynamic 
plume rise, 4:24497 
AIR POLLUTION/HEALTH HAZARDS 
Populations at risk to air pollution, 4:24712 (LBL-6877) 
AIR POLLUTION/MATHEMATICAL MODELS 

Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 
25069) 

AIR POLLUTION/MONITORING 

Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
monitoring network at Syncrude Canada Ltd.), 4:24484 (NP- 
23367) 

Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 

Environmental and health study of a low-Btu gasifier (Univ. of 
Minnesota-Duluth demonstration gasifier), 4:21170 (CONF- 
781045-5) 

Spurious sulfate formation on collected ambient aerosol samples, 
4:24483 (LBL-8132) 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 

AIR POLLUTION/PHOTOCHEMICAL OXIDANTS 

The balance sheet technique. Volume I. The balance sheet analysis 
technique for preconstruction review of airports and highways, 
4:24494 (TID-28789) 

AIR POLLUTION/SAMPLING 

Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA-990) 

AIR POLLUTION/SOCIO-ECONOMIC FACTORS 

Populations at risk to air pollution, 4:24712 (LBL-6877) 

AIR POLLUTION/TEST FACILITIES 

Dual flow-temperature-humidity control system operating manual, 
4:24156 (UCID-18000) 

AIR POLLUTION ABATEMENT/TECHNOLOGY 

ASSESSMENT 

Use of gas diffusion membrane electrodes to investigate 
coordination species in the sulfur dioxide/citrate system, 
4:24334 (BM-RI-8318) 

AIR POLLUTION CONTROL/AIR POLLUTION CONTROL 

General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 

AIR POLLUTION CONTROL/COST 

Particulate and sulfur dioxide emission control costs for large coal- 
fired boilers. Final report, 4:22664 (PB-281271) 

AIR POLLUTION CONTROL/COST BENEFIT ANALYSIS 

Control of animal production odors: the state-of-the-art, 4:24492 
(PB-281679) 

AIR POLLUTION CONTROL/DEMONSTRATION 

PROGRAMS 

State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 

AIR POLLUTION CONTROL/EDUCATION 

State and local grant awards - April-September FY 1977, 4:24493 

(PB-282687) 
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AIR POLLUTION CONTROL/LAWS 

General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 

AIR POLLUTION CONTROL/POLLUTION REGULATIONS 

Potential restrictions on the growth of fossil fuel use in urban areas 
due to NO/sub x/ emissions. Final report, 4:23440 (TID-28928) 

AIR POLLUTION CONTROL/REGULATIONS 

Meeting mandatory federal health standards under difficult dust 

control conditions. Informational report, 4:21279 (PB-281947) 
AIR POLLUTION CONTROL/RESEARCH PROGRAMS 

Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 

AIR POLLUTION MONITORS 

Development of a millimeter-wave spectrometer for 

environmental research, 4:24072 (LBL-6877) 
AIR POLLUTION MONITORS/DESIGN 

Sensitive optoacoustic detection of carbon monoxide by resonance 
absorption, 4:24482 (LBL-6877) 

AIR POLLUTION MONITORS/ERRORS 

Spurious sulfate formation on collected ambient aerosol samples, 
4:24483 (LBL-8132) 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 

Detection of perfluorinated taggants in electric blasting caps by 
electron capture monitors, 4:24375 (BNL-25050) 

AIR POLLUTION MONITORS/REVIEWS 

Instrumentation for air pollution monitoring, 4:24498 

AIR POLLUTION MONITORS/SENSITIVITY 

Detection and measurements of air pollutants and constituents by 

millimeter-wave microwave spectroscopy, 4:24401 (LBL-7986) 
AIR QUALITY/DATA 

Air quality data - 1977 second quarter statistics. Quarterly report 

April-June 1977, 4:24490 (PB-280185) 
AIR QUALITY/GOVERNMENT POLICIES 

Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 

AIR QUALITY/MONITORING 

Air quality monitoring. Volume 2. 1975-1976 (a bibliography with 

abstracts). Report for 1975-1976, 4:24487 (NTIS/PS-78/0757) 
AIRCRAFT/ELECTRIC BATTERIES 

Method and apparatus for forming cermet electrodes for alkaline 

accumulators (Patent), 4:23386 
AIRCRAFT/FUEL CONSUMPTION 

Situation of air traffic in comparison to ground transportation 

noting especially energy problems., 4:23657 (N-78-23072) 
AIRCRAFT/FUEL ECONOMY 
Situation of air traffic in comparison to ground transportation 
noting especially energy problems., 4:23657 (N-78-23072) 
AIRCRAFT/IMPACT SHOCK 
Response of equipment to aircraft impact, 4:23204 
AIRCRAFT/NONDESTRUCTIVE TESTING 
Optimizing NDI sensitivity, 4:22803 
AIRCRAFT/TURBOJET ENGINES 

Supersonic through-flow fan engines for supersonic cruise aircraft, 

4:23658 (N-78-23088) 
AIRPORTS/ENVIRONMENTAL IMPACTS 

The balance sheet technique. Volume I. The balance sheet analysis 
technique for preconstruction review of airports and highways, 
4:24494 (TID-28789) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA/AERIAL SURVEYING 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Bering Glacier Quadrangle, 
4:21657 (GJBX-127(78)(Vol.2)BERINGGLACIER) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Yakutat Quadrangle, 4:21658 
(GJBX-127(78)(Vol.2)YAKUTAT) 

ALASKA/MAGNETIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Bering Glacier Quadrangle, 
4:21657 (GJBX-127(78)(Vol.2)BERINGGLACIER) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Yakutat Quadrangle, 4:21658 
(GJBX-127(78)(Vol.2)YAKUTAT) 

ALASKA/OFFSHORE DRILLING 

Alaska OCS socioeconomic studies program. First annual report: 
Synthesis of findings. Executive summary, 4:21381 (PB-281548) 

Alaska OSC socioconomic studies program. First annual report: 
Synthesis of findings, 4:21379 (PB-281536) 
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ALASKA/OFFSHORE OPERATIONS 
Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 5: Alaska, Washington, and 
Oregon. Final technical report, 4:21378 (PB-281450) 
ALASKA/PETROLEUM DEPOSITS 
Basic data for the geochemical evaluation of National Petroleum 
Reserve, Alaska, 4:21336 (USGS-OFR-78-70D) 
ALASKA/PONDS 
Effects of oil on a tundra pond. Final report, 4:21472 (COO-2989- 


3) 
ALASKA/RADIOMETRIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Bering Glacier Quadrangle, 
4:21657 (GJBX-127(78)(Vol.2)BERINGGLACIER) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Yakutat Quadrangle, 4:21658 
(GJBX-127(78)(Vol.2)YAKUTAT) 

ALASKA/TERMINAL FACILITIES 

An assessment of marine transportation costs related to potential 

port sites in Alaska, 4:21494 (PB-281845) 
ALASKA GAS PIPELINE/LAND USE 
Land use planning issues and the Alaska Gas Pipeline: a report to 
the president, 4:21576 (PB-281327) 

ALBERTA/COAL DEPOSITS 

Progress report on the Coal Valley mining project, 4:21281 
ALBERTA/ OAL MINES 

Progress report on the Coal Valley mining project, 4:21281 
ALBERTA/NATURAL GAS DEPOSITS 

Conflicting wellsite data on deep carbonate test, 4:21542 
ALBERTA/OIL SAND DEPOSITS 

Subsurface environmental facies and reservoir relationships of the 
McMurray oil sands, Northeastern Alberta, 4:21602 

ALBERTA/OIL SHALE MINING 

Water quality and aquatic resources of the Beaver Creek 
Diversion System, 1977. Environmental Research Monograph 
1978-3, 4:21639 (NP-23491) 

ALCOHOL FUELS/SYNTHESIS 
Methanol and methyl fuel catalysts. Quarterly report, September- 
November 1978, 4:21934 (FE-3177-1) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCOLS 
METHANOL 
ALCOHOLS/BIOSYNTHESIS 

Biomass energy for Hawaii. Volume II. Sugar operations. Final 

report, 4:22059 (PB-281073) 
ALCOHOLS/CHEMICAL REACTIONS 

Synthesis of 4-(2-Hydroxyethylsulfony])-1- 

naphthalenesulfonamide, 4:24106 
ALFALFA/PELLETIZING 
Application of solar energy to industrial drying or dehydration 
processes. Final report, 4:22302 (ORO-5121-2) 
ALFALFA/SOLAR DRYING 
Application of solar energy to industrial 4 or dehydration 
processes. Final report, 4:22302 (ORO-512 
ALFVEN WAVES/ANALYTICAL SOLUTION 
Analytical theory of drift waves and drift Alfven waves in 
tokamaks, 4:24977 (PPPL-1512) 
ALGAE 
See also LICHENS 
ALGAE/BIOCHEMICAL REACTION KINETICS 

Hydrogen production by marine photosynthetic organisms as a 
potential energy resource, 4:22071 

Photohydrogen production in green algae: water serves as the 
primary substrate for hydrogen and oxygen production, 4:22070 

ALGAE/BIOCONVERSION 

Application of solar energy bioconversion in developing 
countries, 4:22096 

Critical analysis of bioconversion with microalgae, 4:22093 

Turnover time of photosynthetic hydrogen production, 4:22069 

ALGAE/BIOLOGY 

Topical report on sources and systems for aquatic plant biomass as 

an energy resource, 4:22052 (DST-4000-77/1) 
ALGAE/CHLOROPLASTS 

Biological conversion of light energy into electrochemical 

potential, 4:22078 
ALGAE/CULTIVATION 

Biological constraints on seaweed culture, 4:22097 

Topical report on sources and systems for aquatic plant biomass as 
an energy resource, 4:22052 (DST-4000-77/1) 

ALGAE/CULTIVATION TECHNIQUES 

Some aspects of the growth and yield of Gracilaria tikvahiae in 

culture, 4:24630 
ALGAE/METABOLISM 

Effect of Prudhoe crude oil on carbon assimilation by planktonic 

algae in an arctic pond, 4:24563 (CONF-760429-) 
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ALGAE/PHOTOSYNTHESIS 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1978-December 31, 
1978, 4:22064 (TID-28979) 
ALGAE/PLANT GROWTH 
Growth responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T-814) 
Some aspects of the growth and yield of Gracilaria tikvahiae in 
culture, 4:24630 
ALGAE/PRODUCTION 
Critical analysis of bioconversion with microalgae, 4:22093 
Mass production of algae: bioengineering aspects, 4:22092 
ALGAE/PRODUCTIVITY 
Some aspects of the growth and yield of Gracilaria tikvahiae in 
culture, 4:24630 
ALGAE/THERMOLUMINESCENCE 
Development of oxygen-evolving system as described in terms of 
thermoluminescence, 4:24599 
ALGORITHMS 
Algorithm 530: an algorithm for computing the eigensystem of 
skew-symmetric matrices and a class of symmetric matrices 
[F2], 4:25143 
ALKALI METAL COMPOUNDS/CHARGED-PARTICLE 
TRANSPORT 
Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
ALKALI METAL COMPOUNDS/CORROSIVE EFFECTS 
Stability of alumina-base refractories in western lignite-ash slag 
environments, 4:21305 (BM-RI-8334) 
ALKALOIDS/CHEMICAL REACTIONS 
Cyclopeptide alkaloids. Synthesis of the ring system and its ion 
affinity, 4:24115 
ALKENES 
See also ETHYLENE 
ALKENES/DECOMPOSITION 
Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1978- 
January 31, 1979 (Ln(olefin) complexes), 4:24092 (COO- -4216- 4) 
ALKENES/HYDROGENATION 
Hydrogenation process for pyrolysis liquids (Patent), 4:21446 
Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1978- 
January 31, 1979 (Ln(olefin) complexes), 4:24092 (COO-4216-4) 
ALLENE/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1978-January 1979, 4:24127 (ORO- 
3898-39) 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
ALLOY-A-286/PHYSICAL RADIATION EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
ALLOY-A-286/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
ALLOY-HT-9/PHYSICAL RADIATION EFFECTS 
In-reactor creep measurements, 4:23964 (HEDL-SA-1403) 
ALLOYS 
See also BRAZING ALLOYS 
ALLOYS/CORROSION RESISTANCE 
Corrosion stability of reactor materials (Book), 4:23958 
ALLOYS/CREEP 
Comments on: understanding the Larson-Miller parameter, by 
F.T. Furillo, S. Purushothaman and J.K. Tien, 4:23912 
ALLOY-TZM/SURFACE HARDENING 
Effects of surface hardening treatments on wear resistance of Mo 
and TZM sheet, 4:23843 
ALPHA DETECTION/RADIATION MONITORS 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Thick target measurement of thermonuclear reaction rates, 
4:24838 (COO-0535-766) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Long range absorption and other direct reaction components in 
the optical potential (50 and 60 MeV, cross sections), 4:24855 
(BNL-24968) 
ALPHA REACTIONS/FISSION 
Fission induced by heavy-ion collisions, 4:24856 
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ALPHA REACTIONS/INELASTIC SCATTERING 
Inelastic alpha particle RE & on ®*Y (35.6 MeV: angular 
distributions, DWBA, J, 7, L, B), 4:24839 (COO-0535-766) 
ALPHA REACTIONS/PICKUP REACTIONS 
Pickup to unbound projectile states (17C(a,°Li)"!B, DWBA 
calculation), 4:24823 (COO-0535-766) 
ALPHA REACTIONS/STRIPPING 
Study of levels in °*Nb populated via the direct (a,d) reaction 
(35.6 Mev: spectrum, angular distribution, DWBA), 4:24849 
(COO-0535-766) 
ALPHA REACTIONS/THREE-NUCLEON TRANSFER 
REACTIONS 
18C(a,p)'*N reaction (35 MeV: angular distributions, DWBA), 
4:24825 (COO-0535- -766) 
“°Ca(a,p)**Sc reaction (35 MeV: differential cross sections, 
DWBA, spectra), 4:24836 (COO-0535-766) 
3°K(a,p) “Ca reaction (35 MeV: angular distributions, spectra), 
4:24837 (COO-0535-766) 
ALPHA SPECTROMETERS/PERFORMANCE 
Set-up of an alpha spectrometry system, 4:24380 (N-78-23896) 
ALUMEL/CHEMICAL COMPOSITION 
Use of indexed sensitivity factors in the analysis of nickel and iron 
based alloys: study of the decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 (CONF-78 1076-1) 
ALUMINATES/CHEMICAL PREPARATION 
Preparation and characterization of lithium aluminate, 4:23576 
ALUMINATES/FABRICATION 
Method of preparing electrolyte for use in fuel cells (Patent; 
lithium aluminate), 4:23573 
ALUMINATES/MICROSTRUCTURE 
Preparation and characterization of lithium aluminate, 4:23576 
ALUMINIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
ALUMINIUM/COATINGS 
Process for applying thin molybdenum containing coatings on 
aluminum for solar energy absorption (Patent), 4:22399 
ALUMINIUM/COMBUSTION 
Impact thresholds for the initiation of metal sparking. Final report, 
4:23922 (AD-A-054738) 
ALUMINIUM/DIFFUSION 
Solvent-fixed coordinate system applied to two-phase diffusion 
coatings resulting from a constant surface flux of solute, 4:23838 
ALUMINIUM/ELECTRIC CONDUCTIVITY 
GTA welding and heat treating of high purity aluminum (-452°F), 
4:23826 
ALUMINIUM/ELECTROCHEMICAL MACHINING 
Slotting by electrochemical grinding, 4:24397 (BDX-613- 
1908(Rev.)) 
ALUMINIUM/ELECTRON COLLISIONS 
Relativistic electron beam energy deposition in thin gold and 
aluminum targets, 4:25058 (SAND-78-2026) 
ALUMINIUM/FRACTURE PROPERTIES 
Fracture toughness of steel-aluminum deformation welds, 4:23890 
(SAND-78-1736) 
ALUMINIUM/GAS TUNGSTEN-ARC WELDING 
GTA welding and heat treating of high purity aluminum (-452°F), 
4:23826 
ALUMINIUM/IGNITION 
Impact thresholds for the initiation of metal sparking. Final report, 
4:23922 (AD-A-054738) 
ALUMINIUM/ION COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
ALUMINIUM/METALLURGICAL EFFECTS 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 at any -78-42) 
ALUMINIUM/NEUTRON TRANSPO 
Calculation of neutron transmission soveei boral shielding 
material (0.025 to 0.125 eV), 4:24888 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Remote radiometric method for controlling the corrosion of 
equipment under industrial conditions (Alpha particles for Al 
and protons for steel), 4:23970 
ALUMINIUM 27 TARGET/PION MINUS REACTIONS 
Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 
ALUMINIUM 27 TARGET/PION PLUS REACTIONS 
Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CASTING 
Experience with permanent modification of aluminum-silicon cast 
alloys, 4:23845 (RFP-Trans-250) 
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ALUMINIUM ALLOYS/CORROSION 
Corrosion of Fe-10AI-Cr alloys by coal char (982°C), 4:23943 
Oxidation of a Ni-Cr-Al alloy at 850°C in air containing HC! gas, 


4:23941 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 

Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 

ALUMINIUM ALLOYS/CRYSTAL STRUCTURE 

Deformation substructure and slip systems in directionally 
solidified Nis Al(y’)--Nis Nb(5), 4:23855 

Incompatability of sodium and antimony in the treatment of 
aluminum-silicon alloys, 4:23872 (RFP-Trans-256) 

ALUMINIUM ALLOYS/ELECTRONIC STRUCTURE 

AlSb as a high-energy photon detector, 4:24372 

ALUMINIUM ALLOYS/EROSION 

Titanium response to simulated nuclear cloud particle 
environments. Volume I. Analytical and experimental results. 
Final report, September 1976-August 1977 (Ti-6A1-4V), 4:23935 
(AD-A-055885) 

Titanium response to simulated nuclear cloud particle 
environments. Volume II. Test data. Final report, September 
1976-August 1977 (Ti-6A1-4V), 4:23936 (AD-A-055886) 

ALUMINIUM ALLOYS/GUINIER-PRESTON ZONES 
Elastic interaction energy calculations for Guinier-Preston zones 
in Al-Cu and Cu-Be, 4:23853 
ALUMINIUM ALLOYS/HOLE MOBILITY 
AlSb as a high-energy photon detector, 4:24372 
ALUMINIUM ALLOYS/LATTICE PARAMETERS 

Elastic interaction energy calculations for Guinier-Preston zones 
in Al-Cu and Cu-Be, 4:23853 

Lattice parameters of iron-aluminum silicon alloys with the DOs 
structure, 4:23850 (IS-T-831) 

ALUMINIUM ALLOYS/MICROSTRUCTURE 

Microstructural investigation of the bec to A15 phase transition in 

sputter-deposited NbsAl superconductors, 4:23839 
ALUMINIUM ALLOYS/OXIDATION 

Titanium response to simulated nuclear cloud particle 
environments. Volume I. Analytical and experimental results. 
Final report, September 1976-August 1977 (Ti-6A1-4V), 4:23935 
(AD-A-055885) 

Titanium response to simulated nuclear cloud particle 
environments. Volume II. Test data. Final report, September 


ay 1977 (Ti-6A1-4V), 4:23936 (AD-A-055886) 


ALUMINIUM ALLOYS/PHASE DIAGRAMS 
Solvent-fixed coordinate system applied to two-phase diffusion 
coatings resulting from a constant surface flux of solute, 4:23838 
ALUMINIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
ALUMINIUM ALLOYS/TWINNING 
Deformation substructure and slip systems in directionally 
solidified Nis Al(y’)--Nis Nb(5), 4:23855 
ALUMINIUM ALLOYS/VAPOR DEPOSITED COATINGS 
Deposition of aluminum-copper alloy on laminated polyimide 
substrates from an RF induction source, 4:23820 (BDX-613- 
1993(Rev.)) 
ALUMINIUM BASE ALLOYS 
Aluminum alloy for primary alkaline fuel cells and batteries 
(Patent), 4:23574 
ALUMINIUM BASE ALLOYS/CASTING 
Uranium standards for Californium Shuffler, 4:21687 (DPSPU-78- 
11-19) 
ALUMINIUM BASE ALLOYS/CREEP 
Comment on Harper-Dorn creep in Al alloys, 4:23897 
ALUMINIUM BASE ALLOYS/GUINIER-PRESTON ZONES 
Effect of thermal and mechanical pretreatments on the Guinier- 
— zone state of a commercial grade 7075 aluminum alloy, 
4:23869 
ALUMINIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Effect of thermal and mechanical pretreatments on the Guinier- 
phe zone state of a commercial grade 7075 aluminum alloy, 
4:23869 
ALUMINIUM BASE ALLOYS/TENSILE PROPERTIES 
Elevated temperature behavior of thermomechanically treated 
6061 aluminum, 4:23899 
ALUMINIUM BROMIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
ALUMINIUM CHLORIDES/CHEMICAL BONDS 
Photoion mass spectrometry and photoelectron aad of 
high temperature vapors, 4:24087 (CONF-780941-4) 
ALUMINIUM CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
ALUMINIUM COMPOUNDS/ELECTROCHEMICAL COATING 
Process for applying thin molybdenum containing coatings on 
aluminum for solar energy absorption (Patent), 4:22399 
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ALUMINIUM HYDRIDES/THERMOCHEMICAL HEAT 
STORAGE 
Status report on the HYCSOS chemical heat pump and energy 
conversion system, 4:23329 (CONF-781 142-7) 
ALUMINIUM OXIDES/BRAZING 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
ALUMINIUM OXIDES/CHEMICAL REACTIONS 
Chemical reduction of refractory oxides by atomic hydrogen, 
4:24020 
ALUMINIUM OXIDES/CORROSION 
Materials problems in coal gasification and liquefaction, 4:23946 
ALUMINIUM OXIDES/CREEP 
Activation energies in the diffusional creep of polycrystalline 
ceramics, 4:24003 
ALUMINIUM OXIDES/DIELECTRIC PROPERTIES 
Low temperature, glass-like properties of crystalline beta-alumina, 
4:23996 (COO-1198-1233) 
ALUMINIUM OXIDES/ELECTRIC CONDUCTIVITY 
Solid-state storage batteries, 4:23347 
ALUMINIUM OXIDES/EROSION 
Materials problems in coal gasification and liquefaction, 4:23946 
ALUMINIUM OXIDES/FABRICATION 
State-of-the-art: alumina ceramics for energy applications, 4:23982 
ALUMINIUM OXIDES/MATERIALS RECOVERY 
New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M-177) 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
Recovery of minerals from coal fly ash. Quarterly technical 
progress report, July 1, 1978-September 30, 1978, 4:21246 (IS- 
4574) 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Effect of composition on the mechanical properties of 
aluminosilicate and borosilicate glasses, 4:24000 
ALUMINIUM OXIDES/METASTABLE STATES 
Calculated thermodynamic data and metastable immiscibility in 
the system Si02-Al2Os, 4:24016 
ALUMINIUM OXIDES/PHASE DIAGRAMS 
Phase equilibria in the PbO-Al.Os system, 4:24006 (LBL-8219) 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Spectroscopy of surface adsorbed molecules. Progress report, 
May 1, 1978-April 30, 1979, 4:24005 (DOE-5776-2) 
ALUMINIUM OXIDES/SINTERING 
New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M-177) 
Sintering of yttria binders, 4:23980 
ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Removal of radioactive methy] iodide by silver impregnated 
alumina and zeolite, 4:21766 
ALUMINIUM OXIDES/SPECIFIC HEAT 
Low temperature, glass-like properties of crystalline beta-alumina, 
4:23996 (COO-1198-1233) 
ALUMINIUM OXIDES/THERMAL CONDUCTIVITY 
Low temperature, glass-like properties of crystalline beta-alumina, 
4:23996 (COO-1198-1233) 
ALUMINIUM OXIDES/THERMODYNAMIC PROPERTIES 
Calculated thermodynamic data and metastable immiscibility in 
the system SiO2-Al2Os, 4:24016 
ALUMINIUM OXIDES/TUNNEL EFFECT 
Spectroscopy of surface adsorbed molecules. Progress report, 
May 1, 1978-April 30, 1979, 4:24005 (DOE-5776-2) 
ALUMINIUM OXIDES/VAPOR DEPOSITED COATINGS 
Gold layers on ceramics, 4:23844 
ALUMINIUM OXIDES/VISCOSITY 
Viscosity of molten alumina (2394° and 2742°K; LMFBR accident 
simulation), 4:23999 
ALUMINIUM SILICATES/CHEMICAL PREPARATION 
Preparation and x-ray characterization of CsAISi0;, 4:23984 
ALUMINIUM SILICATES/CRYSTAL STRUCTURE 
Preparation and x-ray characterization of CsAISi0,, 4:23984 
ALUMINIUM SILICIDES/MICROSTRUCTURE 
Tensile properties of directionally solidified Al--Si eutectic, 
4:23905 
ALUMINIUM SILICIDES/TENSILE PROPERTIES 
Tensile properties of directionally solidified Al--Si eutectic, 
4:23905 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICAN INDIANS/LAND USE 
Indian lands environment: who should protect it, 4:23453 
AMERICAN INDIANS/RESOURCE DEVELOPMENT 
Indian lands environment: who should protect it, 4:23453 
AMERICIUM/ENVIRONMENTAL TRANSPORT 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
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AMERICIUM/EXTRACTION CHROMATOGRAPHY 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
AMERICIUM/GEOCHEMISTRY 
Applicability of microautoradiography to sorption studies, 4:21836 
(LA-7609-MS) 
AMERICIUM/ION EXCHANGE 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
AMERICIUM/SOLVENT EXTRACTION 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
Extraction of actinide elements by trilaurylammonium nitrate 
carboxylic acid mixtures and applications, 4:24079 
AMERICIUM/SORPTION 
Applicability of microautoradiography to sorption studies, 4:21836 
(LA-7609-MS) 
AMES LABORATORY/QUALITY CONTROL 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 
AMES TEST 
See MUTAGEN SCREENING 
AMINES 
See also HYDROXYLAMINE 
AMINES/CARCINOGENESIS 
Carcinogenicity of methylated derivatives of N- 
nitrosodiethylamine and related compounds in Sprague-Dawley 
rats, 4:24624 
AMINES/CHEMICAL REACTION KINETICS 
Reaction equilibria for acid gas systems, 4:21551 (CONF-7703114- 


) 
AMINES/DECHLORINATION 
Chloride removal from DEA by ion exchange, 4:21552 (CONF- 
7703114-) 
AMINES/NUCLEAR MAGNETIC RESONANCE 
13C NMR characterization of the Halthane pre-polymer system, 
4:24110 (MHSMP-78-60) 
AMINES/SORPTIVE PROPERTIES 
MDEA used in ethane purification, 4:21545 (CONF-7703114-) 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMMONIA/CHEMICAL REACTIONS 
Synthesis of 4-(2-Hydroxyethylsulfony])-1- 
naphthalenesulfonamide, 4:24106 
AMMONIA/PRODUCTION 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
AMMONIA/SYNTHESIS 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
AMMONIA/UNDERGROUND STORAGE 
Underground storage, 4:21507 
AMMONIUM SULFATES/THERMOCHEMICAL HEAT 
STORAGE 
Storage and regeneration of high temperature thermal energy by 
means of reversible chemical reactions: the ammonium 
hydrogen sulfate system, 4:22486 
AMOCO CBA PROCESS 
See AMOCO SULFUR RECOVERY PROCESS 
AMOCO SULFUR RECOVERY PROCESS/FLOWSHEETS 
<_< - and operation of first Amoco CBA unit, 4:21423 (CONF- 
114-) 


AMYLUM 
See STARCH 
ANALOG-TO-DIGITAL CONVERTERS/COMPUTER CODES 
Baseline program document for MODCOMP II MAX III 
computer program NEFF 620 analog input handler (M3NF), 
4:25133 (TID-29432) 
ANDCO-TORRAX SLAGGING PYROLYSIS SYSTEM 
See SLAGGING PYROLYSIS PROCESS 
ANDESITES/THERMAL CONDUCTIVITY 
Measurement of thermal conductivity of cuttings by a needle type 
apparatus, 4:22564 (CONF-761253-16) 
ANEMOMETERS 
Study and construction of an organic dye laser with 
quasicontinuous emission, 4:24269 (UCRL-Trans- 11438) 
ANHYDRITE/SORPTIVE PROPERTIES 
Controlled sample program publication No. 1: characterization of 
rock samples (Interlaboratory methodology comparison for 
measuring radionuclide distribution in rocks), 4:21797 (PNL- 
2797) 
ANIMAL CELLS 
See also GERM CELLS 
TUMOR CELLS 
Heterochromatin and histone phosphorylation, 4:24614 


ANTIMONY ALLOYS/HOLE MOBILITY 


ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 

Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 

Unique biophysical studies with diatomic deuterium beams 
(Survival studies with V79 Chinese hamster cells), 4:24632 
(BNL-25203) 

ANIMAL CELLS/GENE MUTATIONS 

Azide mutagenicity in mammalian cell culture, 4:24687 (RLO- 
2221/T2-36) 

ANIMAL CELLS/GENE RECOMBINATION 

Genetic recombination in mammalian cells in culture. Progress 
report, May 1977-April 1978, 4:24611 (COO-4328-1) 

ANIMAL CELLS/HYBRIDIZATION 

Genetic recombination in mammalian cells in culture. Progress 

report, May 1977-April 1978, 4:24611 (COO-4328-1) 
ANIMAL CELLS/METABOLISM 

Altered RNA metabolism in cultured mammalian cells exposed to 
low levels of Cd**: correlation of the effects with C?* uptake 
and intracellular distribution, 4:24683 (CONF-771017-) 

ANIMAL CELLS/TRANSFORMATIONS 

3T3 variants lacking receptors for epidermal growth factor are 

susceptible to transformation by Kirsten sarcoma virus, 4:24605 
ANIMAL GROWTH/TEMPERATURE EFFECTS 

Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 

ANIMAL SHELTERS/SOLAR SPACE HEATING 
Solar heating system for commercial poultry production, 4:22265 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
LABORATORY ANIMALS 
WILD ANIMALS 
ANIMALS/BEHAVIOR 
Agenda of behavioral toxicology, 4:24714 (UR-3490-1382) 
ANIMALS/ENVIRONMENTAL EFFECTS 
Role of herbivores in mineral cycling, 4:24510 (CONF-760429-) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANODES/ELECTROCATALYSTS 

Selection and evaluation of materials for advanced water 

electrolyzers, 4:21892 (BNL-25211) 
ANTARES FACILITY/RESEARCH PROGRAMS 

Laser Fusion Program at LASL. Progress report, July 1- 

December 31, 1977, 4:25052 (LA-7328-PR) 
ANTHRACENE/DIFFUSION 

Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 

ANTHRACENE/HYDROCRACKING 

Hydrocracking of a heavy anthracene oil over molten salt 

catalysts, 4:21222 
ANTIBIOTICS/BIOLOGICAL EFFECTS 

Role of neurotransmitters and protein synthesis in short- and long- 

term memory, 4:24586 ena 
ANTIFOULANTS/OZON 

Ozone in aquatic aapaat a selected, annotated bibliography, 

4:24686 (ORNL/EIS-145) 
ANTIMONY/ABSORPTION SPECTROSCOPY 

Extension of the Zeeman atomic absorption technique to fifteen 

elements, 4:24071 (LBL-6877) 
ANTIMONY/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 

ANTIMONY/METALLURGICAL EFFECTS 

Incompatability of sodium and antimony in the treatment of 
aluminum-silicon alloys, 4:23872 (RFP-Trans-256) 

Stress corrosion cracking of admiralty brass in aqueous copper 
sulfate, 4:23957 

ANTIMONY 125/RADIOECOLOGICAL CONCENTRATION 

In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 

ANTIMONY ALLOYS/CARRIER MOBILITY 

Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 

ANTIMONY ALLOYS/CASTING 
Method of treating low antimony alloy battery grid material with 
phosphorus (Patent), 4:23387 
ANTIMONY ALLOYS/ELECTRONIC STRUCTURE 
AISb as a high-energy photon detector, 4:24372 
ANTIMONY ALLOYS/HOLE MOBILITY 
AlSb as a high-energy photon detector, 4:24372 





ANTIMONY ALLOYS/HYDRIDATION 


ANTIMONY ALLOYS/HYDRIDATION 
Reaction of hydrogen with binary system alloys of titanium and 
zirconium with other metals, 4:23939 
ANTIMONY ALLOYS/IONIC CONDUCTIVITY 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
ANTIMONY ALLOYS/THERMODYNAMIC PROPERTIES 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-NUCLEON INTERACTIONS/CROSS 
SECTIONS 
Recent results from the FNAL 15 foot bubble chamber, 4:24781 
(BNL-24932) 
ANTS 
See INSECTS 
AORTA/COLLAGEN 
Platelet affinity for burro aorta collagen, 4:24595 
AORTA/PATHOLOGY 
L-ascorbate 2-sulfate and mobilization of cholesterol from plaque 
deposited in rabbit aortas, 4:24626 
APARTMENT BUILDINGS/GEOTHERMAL SPACE HEATING 
Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Double-exposure collector system. Technical progress report, July 
1, 1978-September 30, 1978, 4:22320 (TID-28964) 
Performance of a double-exposure solar collector, 4:22450 
APARTMENT BUILDINGS/SPACE HEATING 
Results of air-exchange-rate measurements in Swiss residential 
buildings, 4:23636 
APARTMENT BUILDINGS/VENTILATION 
Results of air-exchange-rate measurements in Swiss residential 
buildings, 4:23636 
APPALACHIA/NATURAL GAS WELLS 
Environmental readiness document: enhanced gas recovery. 
Commercialization Phase III planning, 4:21575 (DOE/ERD- 
0011) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
ELECTRIC APPLIANCES 
GAS APPLIANCES 
STOVES 
WATER HEATERS 
APPLIANCES/ENERGY CONSUMPTION 
Long-range building and appliance standards (Promotion of 
energy conservation), 4:23626 (LBL-6877) 
APPLIANCES/POWER SUPPLIES 
Applications of silicon solar cells to electronic equipment and 
appliances for consumers, 4:22038 
APPLIANCES/STANDARDS 
Long-range building and appliance standards (Promotion of 
energy conservation), 4:23626 (LBL-6877) 
APPROPRIATE TECHNOLOGY 
See also TECHNOLOGY UTILIZATION 
APPROPRIATE TECHNOLOGY/ECONOMIC ANALYSIS 
Discounted cash flow (DCF) and revenue requirement (RR) 
methodologies in energy cost analysis, 4:23424 (ORAU/IEA- 
78-18(R)) 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Microcosms as a tool for aquatic ecosystems environmental impact 
assessment, 4:24565 (LBL-6877) 
AQUATIC ECOSYSTEMS/BIOLOGICAL RADIATION 
EFFECTS 
Mid-Pacific Marine Laboratory. Annual report, July 1, 1975-June, 
30, 1976, 4:24553 (NVO-0628-2) 
AQUATIC ECOSYSTEMS/POLLUTION 
Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 
AQUATIC ECOSYSTEMS/RADIATION MONITORING 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 
1) 
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AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 
Thermal effects on aquatic organisms: an annotated bibliography 
of the 1977 literature, 4:24577 (ORNL/EIS- 143) 
AQUATIC ECOSYSTEMS/THERMAL POLLUTION 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 


FISHES 
AQUATIC ORGANISMS/BIOLOGY 
Topical report on sources and systems for aquatic plant biomass as 
an energy resource, 4:22052 (DST-4000-77/1) 
AQUATIC ORGANISMS/CHEMICAL ANALYSIS 
Methods of analysis for polynuclear aromatic hydrocarbons in 
environmental samples, 4:21501 
Recent advances in the determination of petroleum hydrocarbons 
in zooplankton and macrofauna, 4:21339 
AQUATIC ORGANISMS/CONTAMINATION 
Characterization of soluble copper species in estuarine sediments, 
4:24561 (CONF-760429-) 
AQUATIC ORGANISMS/CULTIVATION 
Topical report on sources and systems for aquatic plant biomass as 
an energy resource, 4:22052 (DST-4000-77/1) 
AQUATIC ORGANISMS/TEMPERATURE EFFECTS 
Thermal effects on aquatic organisms: an annotated bibliography 
of the 1977 literature, 4:24577 (ORNL/EIS-143) 
AQUEOUS SOLUTIONS/DESULFURIZATION 
Method for removal of SO. from gases (Patent), 4:22674 
AQUEOUS SOLUTIONS/MISCIBLE-PHASE DISPLACEMENT 
Dispersion of miscible fluids in porous media. Part 2, 4:21372 
(ORNL/MIT-276) 
AQUIFERS 
Reducing water leakage into underground coal mines by aquifer 
dewatering, 4:21273 (ANL/LRP-CP-9) 
AQUIFERS/COMPRESSED AIR ENERGY STORAGE 
Design optimization of aquifer reservoir-based compressed air 
energy storage systems, 4:23312 (CONF-781046-5) 
ARAMIDS/THERMAL DEGRADATION 
Hygrothermal effects on the mechanical response of Kevlar 49/ 
epoxy laminates, 4:24028 (SAND-78-1362C) 
ARC FURNACES/ENERGY EFFICIENCY 
Efficient use of power in electric arc furnaces, 4:23680 
ARC FURNACES/PERFORMANCE 
Efficient use of power in electric arc furnaces, 4:23680 
ARC WELDING/ENERGY CONSERVATION 
Energy characteristics of the welding process using asymmetrical 
heteropolar current, 4:23676 
ARCHAEOLOGICAL SPECIMENS/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to archaeology 
and the humanities, 4:24053 (LBL-6877) 
ARCTIC REGIONS/OIL SPILLS 
Conceptual model for response to Arctic oil spills (Predicting oil 
dispersion.), 4:21492 
ARGON/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877) 
ARGON/DIFFUSION 
Permeation of gases through hollow silicone rubber fibers: effect 
of fiber elasticity on gas permeability, 4:24083 
ARGON/ION-ATOM COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28 


ARGON/ION-MOLECULE COLLISIONS 
Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979 
(Summaries of research activities at University of Rochester), 
4:24760 (COO-4694-1) 
ARGON IONS/CARCINOGENESIS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
ARGON IONS/COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
ARIZONA/ENERGY POLICY 
National Energy Act of 1978: Far-West perspective. A study for 
the U.S. Department of Energy, Federal Region IX, 4:23508 
(UCID-17944(Rev.1)) 
ARIZONA/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
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AROMATICS 
See also BENZENE 
BIPHENYL 
CONDENSED AROMATICS 
TETRALIN 


TOLUENE 
AROMATICS/CHEMICAL ANALYSIS 

Determination of aromatic and PAH content of oily wastewaters, 

4:21487 
AROMATICS/TOXICITY 

Transplacental toxicology of the polychlorinated and 

polybrominated biphenyls (Mice), 4:24694 (CONF-771017-) 
ARSENIC/ABSORPTION SPECTROSCOPY 

Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 

Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 

ARSENIC/ACTIVATION ANALYSIS 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 

ARSENIC/ECOLOGICAL CONCENTRATION 

Analysis and fate of arsenic in broiler litter applied to coastal 
bermuda grass and Kentucky-31 tall fescue, 4:24520 (CONF- 
760429-) 

ARSENIC/METALLURGICAL EFFECTS 

Stress corrosion cracking of admiralty brass in aqueous copper 

sulfate, 4:23957 
ARSENIC/REMOVAL 

Effect of coal cleaning on fugitive elements: a progress report, 

4:21293 (COO-4427-17) 
ARSENIC/TOXICITY 

Arsenic as a teratogen (Mice), 4:24702 (CONF-771017-) 

Growth responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T-814) 

ASCARIS/INACTIVATION 
Sewage sludges disinfection, 4:24641 (INIS-mf-4220) 
ASHES 
See also FLY ASH 
ASHES/ACTIVATION ANALYSIS 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-7809113-1) 
ASHES/CHEMICAL COMPOSITION 

Effect of composition on melting behavior of coal ash, 4:21228 
(CONF-78 1202-23) 

Physical, chemical, and ecological characterization of solid wastes 
from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 

ASHES/ENVIRONMENTAL EFFECTS 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 
ASHES/LEACHING 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 
ASHES/MELTING 

Effect of composition on melting behavior of coal ash, 4:21228 

(CONF-78 1202-23) 
ASHES/PHYSICAL PROPERTIES 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-7809113-1) 
ASHES/TOXICITY 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 
ASHES/WASTE DISPOSAL 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 
ASPHALTENES/ELECTRIC CHARGES 

Charge characteristics of particles in coal derived liquids: 

measurement and origin, 4:21237 
ASPHALTENES/SOLUBILITY 

Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, January-March 1978, 4:21230 (FE- 
2031-11) 

ASPHALTS 
See also ASPHALTENES 
ASPHALTS/REMOVAL 

Hydrocarbon solvent treatment of bituminous materials (Patent), 
4:21436 

Simultaneous deasphalting-extraction process (Patent), 4:21435 

ASTROCYTOMAS 
See NEOPLASMS 
ATLANTIC OCEAN 
See also GULF OF MAINE 
ATLANTIC OCEAN/OFFSHORE OPERATIONS 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. part 2: Mid and South Atlantic. Final 
technical report, 4:21375 (PB-281447) 


AUTOMOBILES/INTERNAL COMBUSTION ENGINES 


ATLANTIC OCEAN/WATER POLLUTION 
Distribution of aromatic hydrocarbons in sediments from selected 
Atlantic, Gulf of Mexico, and Pacific OCS areas, 4:21490 
ATMOSPHERIC PRECIPITATIONS 
See also SNOW 
Analysis of a possible Sun-weather correlation, 4:24470 
ATMOSPHERIC PRECIPITATIONS/PH VALUE 
Relationship between pH value and electrolyte composition of 
precipitation, 4:24495 (ANL-Trans-1149) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/SOLVATION 
Radiolysis studies on reactive intermediates. Technical progress 
report, November 1, 1977-November 1, 1978, 4:24123 (COO- 
2086-89) 
ATWS 
(Anticipated transients without scram.) 
Pressure transients in BWR turbine valve closure, 4:23242 
ATWS/SIMULATION 
Experiment requirements for the study of anticipated transients 
with and without scram (BWR; PWR), 4:23167 (TFBP-TR-308) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTRIA/ECONOMY 
Economic aspects of Austria's energy situation, 4:23497 
AUSTRIA/ELECTRIC UTILITIES 
Deliberations on the reform of electricity rates in Austria, 4:23533 
AUSTRIA/ENERGY SOURCES 
Economic aspects of Austria’s energy situation, 4:23497 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AFTERBURNERS 
I.C.E. equipped with means for maintaining reactor temperature 
about a single temperature (Patent), 4:23806 
Overheat preventing system for exhaust gas purifier of vehicles 
(Patent), 4:23805 
AUTOMOBILES/CATALYTIC CONVERTERS 
Connections between activity and surface states on multifunctional 
catalysts for the purification of automobile off-gases, 4:23802 
(AED-CONF-78-150-009) 
Overheat preventing system for exhaust gas purifier of vehicles 
(Patent), 4:23805 
AUTOMOBILES/DEMAND FACTURS 
Demand for special-performance vehicles, 1975-2025, 4:23792 
(UCRL-13911) 
AUTOMOBILES/DIESEL ENGINES 
Diesel cars in the United States. Final report, 4:23734 (TID-8735) 
Performance characteristics of automotive engines in the United 
States. First series - Report No. 12. 1975 Perkins diesel 247 cid 
(4.0 liters), f. i. Interim report June 1977, 4:23732 (PB-281777) 
AUTOMOBILES/ELECTRIC BATTERIES 
Method and apparatus for forming cermet electrodes for alkaline 
accumulators (Patent), 4:23386 
AUTOMOBILES/ENGINES 
Automotive engines for the 1980s, 4:23720 
AUTOMOBILES/EXHAUST GASES 
Oxidation of NO/sub x/ and reduction of CO in combustion 
engines, preferably to clean the exhaust gases in vehicle engines 
(Patent), 4:23812 
AUTOMOBILES/FUEL CONSUMPTION 
Fuel consumption in the passenger car system, 4:23798 
AUTOMOBILES/FUEL ECONOMY 
Burn it in the engine not the exhaust, 4:23801 
AUTOMOBILES/GAS TURBINES 
Aerodynamic design considerations for ceramic axial turbines, 
4:23743 
Ceramics for the advanced automotive gas turbine engine: a look 
at a single shaft design, 4:23773 
Cold-air performance of free power turbine designed for 112- 
kilowatt automotive gas-turbine engine. III. Effect of stator- 
vane end clearances on performance, 4:23738 (DOE/NASA/ 
1011-78/29) 
Prospects of the gas turbine car, 4:23780 
Vehicular single shaft gas turbine engine power system (Patent: 
transmission and control system), 4:23739 
AUTOMOBILES/HYDROGEN FUELS 
Hydrogen storage devices for automobiles, 4:23813 (BNL-25263) 
AUTOMOBILES/INTERNAL COMBUSTION ENGINES 
Performance characteristics of automotive engines in the United 
States. Second series - Report No. 1. 1976 Chevrolet Vega 140 
cid (2.3 liters), 2v. Interim report, 4:23713 (PB-281774) 





AUTOMOBILES/LEAD-ACID BATTERIES 


Performance characteristics of automotive engines in the United 
States. Second series - Report No. 2. 1976 Chevrolet 305 cid 
(5.0 liters), 2v. Interim report August 1977, 4:23714 (PB-281775) 
Performance characteristics of automotive engines in the United 
States. Second series - Report No. 3. 1977 Chrysler 225 cid (3.7 
liters), 2v. Interim report August 1977, 4:23715 (PB-281776) 
AUTOMOBILES/LEAD-ACID BATTERIES 
Battery insulator apparatus (Patent; insulating enclosure with 
vents opening when in use), 4:23376 
AUTOMOBILES/MEETINGS 
Power plants and future fuels, 4:23709 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Evaluation of benefit/cost/analyses in the automobile emissions 
control program. Report No. W8563-1, 4:23810 
AUTOMOBILES/SPARK IGNITION ENGINES 
Burn it in the engine not the exhaust, 4:23801 
Engine design series: fuel systems, petrol, 4:23800 
Torque control for part-load economy, 4:23799 
AUTOMOBILES/STIRLING ENGINES 
Engine operated by a non-polluting recyclable fuel (Patent), 
4:23782 
AUTOMOTIVE FUELS 
See also GASOLINE 
HYDROGEN FUELS 
Engine operated by a non-polluting recyclable fuel (Patent), 
4:23782 
AUTOMOTIVE FUELS/ANTIKNOCK RATINGS 
Effects of future engine variables on octane requirements, 4:23716 
AUTOMOTIVE FUELS/ENVIRONMENTAL EFFECTS 
Environmental aspects of alternative fuels utilization for highway 
vehicles, 4:23814 (UCRL-81841) 
AUTOMOTIVE FUELS/IONIZATION 
Precombustion ionization device (Patent), 4:23727 
AUTOMOTIVE FUELS/PLANNING 
Transport fuel planning, 4:23656 


See NERVE CELLS 
AZIDES/MUTAGEN SCREENING 
Azide mutagenicity in mammalian cell culture, 4:24687 (RLO- 
2221/T2-36) 
AZIDES/MUTAGENESIS 
Azide mutagenicity in mammalian cell culture, 4:24687 (RLO- 
2221/T2-36) 


BABCOCK AND WILCOX-DUPONT PROCESS/ 

COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

BACKGROUND RADIATION/DOSE RATES 
Technique for in situ measurement of the natural radiation field 
and the associated exposure rate, 4:24648 (CONF-760429-) 
BACTERIA 
See also COLIFORMS 
ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
MYCOBACTERIUM 
PHOTOSYNTHETIC BACTERIA 
PNEUMOCOCCUS 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 

Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 

Experience at Deer Island with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf-4220) 

Recent developments in Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS-mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

BACTERIA/CELL MEMBRANES 

Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 

BACTERIA/HYDROGEN PRODUCTION 
Genetic derepression of nitrogenase-mediated H2 evolution by 
Klebsiella pneumoniae, 4:22089 
BACTERIA/INACTIVATION 
Sewage sludges disinfection, 4:24641 (INIS-mf-4220) 
BACTERIA/NITROGEN FIXATION 
Nz fixing hydrogen bacteria, 4:22088 
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BACTERIA/TAXONOMY 
DNA base content and classification of vibrios, 4:24623 (ANL- 
Trans-1144) 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
BACTERIOPHAGES/GENETICS 
Bacteriophage-associated gene transfer in Pneumococcus: 
transduction of pseudotransduction (uv radiation), 4:24637 
BACTERIOPHAGES/GROWTH 
Conditional lethal mutants of bacteriophage T4 unable to grow on 
a streptomycin resistant mutant of Escherichia coli, 4:24615 
BACTERIOPHAGES/MUTANTS 
Conditional lethal mutants of bacteriophage T4 unable to grow on 
a streptomycin resistant mutant of Escherichia coli, 4:24615 
BALLASTS/DESIGN 
Testing of energy conservation of electronic ballasts for 
fluorescent lighting. Review of recent results and 
recommendations for design goals, 4:23590 (LBL-8315) 
BALLASTS/ENERGY CONSERVATION 
Testing of energy conservation of electronic ballasts for 
fluorescent lighting. Review of recent results and 
recommendations for design goals, 4:23590 (LBL-8315) 
BALLASTS/PERFORMANCE 
Testing of energy conservation of electronic ballasts for 
fluorescent lighting. Review of recent results and 
recommendations for design goals, 4:23590 (LBL-8315) 
BARIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
BARIUM/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
BARIUM 138 TARGET/PROTON REACTIONS 
(p,n) quasielastic reaction on '*Ba, '*?Nd, and '**Sm at 26.0 MeV 
(Differential cross sections), 4:24852 (COO-0535-766) 
BARIUM ALLOYS/CHEMICAL PREPARATION 
Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials (Patent), 4:23390 
BARIUM FLUORIDES/METALLURGICAL EFFECTS 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
BARIUM IONS/TOXICITY 
Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 
BARLEY/CONTAMINATION 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
BARNWELL FUEL PROCESSING PLANT/CRITICALITY 
Use of gadolinium nitrate for criticality control during fuel 
dissolution, 4:21716 
BARNWELL FUEL PROCESSING PLANT/MAINTENANCE 
Verification of the Barnwell Nuclear Fuel Plant mechanical head 
end design, 4:24230 
BARNWELL FUEL PROCESSING PLANT/REMOTE 
HANDLING EQUIPMENT 
Verification of the Barnwell Nuclear Fuel Plant mechanical head 
end design, 4:24230 
BARSEBAECK-2 REACTOR/REACTOR PROTECTION 
SYSTEMS 
Barsebaeck 2, nuclear shutdown (Examination of the reliability), 
4:23164 (STUDSVIK-SM-78-3) 
BARYONS 
See also NUCLEONS 
BARYONS/COUPLING 
Multiquark mesons, 4:24800 (ORO-3992-355) 
BARYONS/DECAY 
Particle physics using nuclear targets, 4:24804 (COO-3065-211) 
BARYONS/PARTICLE PRODUCTION 
Particle physics using nuclear targets, 4:24804 (COO-3065-211) 
BASALT/CHEMICAL COMPOSITION 
Reference waste form, basalts, and ground water systems for 
waste interaction studies, 4:21800 (RHO-BWI-LD-11) 
BASALT/CHEMICAL REACTIONS 
Basalt Waste Isolation Program. Annual report, fiscal year 1978, 
4:21798 (RHO-BWI-78-100) 
BASALT/EVALUATION 
Evaluation of basalt flows as a waste isolation media, 4:21801 
(RHO-BWI-SA-14) 
BASALT/GEOLOGICAL SURVEYS 
Geology of the Saddle Mountains between Sentinel Gap and 
119°30' longitude, 4:21799 (RHO-BWI-LD-4) 
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BASALT/GEOLOGY 
Scoping study of salt domes, basalts and crystalline rock as related 
to long term risk modeling for deep geologic disposal of nuclear 
waste, 4:21821 (UCRL-13945) 
BASALT/MECHANICAL PROPERTIES 
Reference waste form, basalts, and ground water systems for 
waste interaction studies, 4:21800 (RHO-BWI-LD-11) 
BASALT/MINERALOGY 
Reference waste form, basalts, and ground water systems for 
waste interaction studies, 4:21800 (RHO-BWI-LD-11) 
BASALT/ROCK-FLUID INTERACTIONS 
Evaluation of basalt flows as a waste isolation media, 4:21801 
(RHO-BWI-SA-14) 
BASALT/SORPTIVE PROPERTIES 
Controlled sample program publication No. 1: characterization of 
rock samples (Interlaboratory methodology comparison for 
measuring radionuclide distribution in rocks), 4:21797 (PNL- 
2797) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
See also SOLAR BATTERY CHARGERS 
BATTERY CHARGERS/DESIGN 
Home power station (Patent), 4:21943 
BATTERY CHARGERS/ELECTRONIC CIRCUITS 
Quick charger for sealed rechargeable batteries, 4:23394 
BATTERY SEPARATORS/FABRICATION 
Material for an alkaline cell separator and a process of making 
(Patent), 4:23384 
BEAGLES/LIFE SPAN 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/NEUTRON DOSIMETRY 
Fast neutron dose equivalent rates in heavy ion target areas, 
4:24361 (CONF-780957-2) 
BEAM INJECTION HEATING 
Experimental investigation of moderate energy electron beam- 
plasma interaction and thermal electron heating with finite 
amplitude ion density fluctuations, 4:24923 
BEAM TRANSPORT/ANALYTICAL SOLUTION 
Comparison of instability theory with simulation results, 4:24357 
(LBL-8351) 
BEAM-PLASMA SYSTEMS 
Discussion of some weakly nonlinear systems in continuum 
mechanics, 4:24902 
BEAM-PLASMA SYSTEMS/BEAM INJECTION HEATING 
Experimental investigation of moderate energy electron beam- 
plasma interaction and thermal electron heating with finite 
amplitude ion density fluctuations, 4:24923 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
Beam propagation through a gaseous reactor: classical transport, 
4:25063 (UCRL-82029) 
Filamentation during final transport in a high pressure gas, 4:24956 
(UCRL-81980) 
BEAM-PLASMA SYSTEMS/ELECTROMAGNETIC 
RADIATION 
Excitation of a nonlinear low-frequency electromagnetic wave by 
a relativistic ion beam in a plasma, 4:24979 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Excitation of a nonlinear low-frequency electromagnetic wave by 
a relativistic ion beam in a plasma, 4:24979 
BEAM-PLASMA SYSTEMS/PLASMA FILAMENT 
Filamentation during final transport in a high pressure gas, 4:24956 
(UCRL-81980) 
BEAM-PLASMA SYSTEMS/SOLITONS 
Modulation instability of the Langmuir waves excited in a plasma 
by electron beam, 4:24972 (IAE-2784) 
BEARINGS 
See also GAS BEARINGS 
ROLLER BEARINGS 
BEARINGS/MATERIALS 
Machining of ceramics for bearing applications, 4:24171 
Overview of ceramic bearing technology, 4:23759 
BEAUFORT SEA 
See also PRUDHOE BAY 
BEAUFORT SEA/COMMUNITIES 
Alaska OCS socioeconomic studies program, Beaufort Sea region 
- manmade environment. Technical report, 4:21477 (PB-281634) 
BEAVON PROCESS/FLOWSHEETS 
Treat low sulfur gases with Beavon Sulfur Removal Process and 
the improved Stretford Process, 4:21422 (CONF-7703114-) 
BEES 
See INSECTS 


BERYLLIUM/PHYSICAL PROPERTIES 


BEHAVIOR 

(Limited to living systems.) 

Prenatal cadmium exposure: effects on essential trace metals and 
behavior in rats, 4:24708 (CONF-771017-) 

BEHA VIOR/BIOCHEMISTRY 

Role of neurotransmitters and protein synthesis in short- and long- 

term memory, 4:24586 (LBL-8322) 
BEHAVIOR/BIOLOGICAL MODELS 

Influences of physical and chemical alterations on predator-prey 

interactions, 4:24679 (CONF-780785-1) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 

Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 

BEHAVIOR/PATHOLOGICAL CHANGES 
Agenda of behavioral toxicology, 4:24714 (UR-3490-1382) 
BEHAVIOR/SEASONAL VARIATIONS 

Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 

BEHAVIOR/SEX DEPENDENCE 

Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 

BEHAVIOR/TEMPERATURE EFFECTS 

Influences of physical and chemical alterations on predator-prey 
interactions, 4:24679 (CONF-780785-1) 

Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 

BELGIAN REACTOR 2 
See BR-2 REACTOR 
BELGIUM/SOLAR INDUSTRY 

Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 

BENFIELD PROCESS/COMPARATIVE EVALUATIONS 

H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM-6077) 

BENTHOS/CONTAMINATION 
Effects of oil on a tundra pond. Final report, 4:21472 (COO-2989- 


3) 
BENZANTHRACENE/DIFFUSION 
Entry of circulating mutagens into the rete testis fluid of rats 
(Benzopyrene, dibenzanthracene, N-methyl nitrosoguanidine, 
5H, 'C tracer techniques), 4:24690 (CONF-771017-) 
Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 
BENZENE/SOLUBILITY 
Determination of the solubility behavior of some polycyclic 
aromatic hydrocarbons in water, 4:21502 
BENZOPYRENE/BIOLOGICAL EFFECTS 
Application of a sensitive in vivo teratological system to the 
testing of benzo[a]pyrene (Mice, x radiation), 4:24693 (CONF- 
771017-) 
Inhibition of mouse embryo development in vitro by 
benzo(a)pyrene, 4:24691 (CONF-771017-) 
BENZOPYRENE/CONFIGURATION INTERACTION 
Interaction of (+-)benzo(a)pyrene-78,8a-diol-9a, 10a-epoxide 
with fractionated eukaryotic DNA, 4:24603 (CONF-781039-3) 
BENZOPYRENE/DIFFUSION 
Entry of circulating mutagens into the rete testis fluid of rats 
(Benzopyrene, dibenzanthracene, N-methy] nitrosoguanidine, 
°H, 'C tracer techniques), 4:24690 (CONF-771017-) 
BENZOPYRENE/QUALITATIVE CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
BENZOQUINONES/REDOX REACTIONS 
Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 
BERKELEY SYNCHROCYCLOTRON/OPERATION 
Accelerator Division annual report, January 1976-September 
1977, 4:24349 (LBL-8536) 
BERYLLIUM/CORROSION RESISTANCE 
Beryllium, 4:23954 
BERYLLIUM/ION COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
BERYLLIUM/NEUTRON TRANSPORT 
Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO-2225-T45-1) 
BERYLLIUM/PHYSICAL PROPERTIES 
Beryllium, 4:23954 





BERYLLIUM/SPUTTERING 


BERYLLIUM/SPUTTERING 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
BERYLLIUM 7/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
BERYLLIUM ALLOYS/CORROSION RESISTANCE 
Beryllium copper and beryllium cupro-nickel, 4:23955 
Beryllium nickel alloys, 4:23956 
BERYLLIUM ALLOYS/GUINIER-PRESTON ZONES 
Elastic interaction energy calculations for Guinier-Preston zones 
in Al-Cu and Cu-Be, 4:23853 
BERYLLIUM ALLOYS/LATTICE PARAMETERS 
Elastic interaction energy calculations for Guinier-Preston zones 
in Al-Cu and Cu-Be, 4:23853 
BERYLLIUM FLUORIDES/THERMODYNAMIC PROPERTIES 
Thermodynamically predicted miscibility gap in the system BeF2- 


LiF, 4:24099 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA DETECTION/RADIATION MONITORS 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
BETA II DEVICES/PLASMA DIAGNOSTICS 
Open confinement systems, 4:24929 (UCRL-50051-78-3) 
BETA SOURCES/REMOTE HANDLING 
Refurbishing a beta-gamma cell line and upgrading operational 
routines, 4:24208 
BETHE-SALPETER EQUATION/NUMERICAL SOLUTION 
Operator Pade approximants for the Bethe-Salpeter equation of 
nucleon-nucleon scattering, 4:24805 
BEVALAC/OPERATION 
Accelerator Division annual report, January 1976-September 
1977, 4:24349 (LBL-8536) 
BEVATRON 
(6.2-GeV proton synchrotron at LBL.) 
BEVATRON/OPERATION 
Accelerator Division annual report, January 1976-September 
1977, 4:24349 (LBL-8536) 
BIBLIOGRAPHIES 
Ozone in aquatic systems: a selected, annotated bibliography, 
4:24686 (ORNL/EIS-145) 
BI-GAS PROCESS/CATALYSTS 
Gas generator research and development: BI-GAS process. 88th 
monthly progress report, December 1978. BCR Report L-956, 
4:21175 (FE-1207-56) 
BI-GAS PROCESS/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 
BINARY ALLOY SYSTEMS/PHASE TRANSFORMATIONS 
Growth of clusters in a first-order phase transition, 4:24908 
BINARY MIXTURES/NUCLEATE BOILING 
Nucleate boiling in binary mixtures, 4:24291 
BINARY-FLUID SYSTEMS/ECONOMIC ANALYSIS 
Comparative cost analyses: total flow vs other power conversion 
systems for the Salton Sea Geothermal Resource, 4:22539 
(UCRL-52589) 
BINARY-FLUID SYSTEMS/PERFORMANCE 
Comparative cost analyses: total flow vs other power conversion 
systems for the Salton Sea Geothermal Resource, 4:22539 
(UCRL-52589) 
BIOCHEMICAL OXYGEN DEMAND/BIOLOGICAL 
RADIATION EFFECTS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
— in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 
BIOCONVERSION 
See also FERMENTATION 
BIOCONVERSION/ECONOMIC ANALYSIS 
Bioengineering approaches and constraints, 4:22098 
BIOCONVERSION/EVALUATION 
Critical analysis of bioconversion with microalgae, 4:22093 
BIOCONVERSION/MEETINGS 
Biological solar energy conversion, 4:22063 
BIOCONVERSION/NET ENERGY 
Critical analysis of bioconversion with microalgae, 4:22093 
BIOCONVERSION/RESEARCH PROGRAMS 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
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BIOCONVERSION/REVIEWS 
Bioconversion of solar energy by phototrophic microorganisms, 
2065 


BIOGEOCHEMISTRY 
Mid-Pacific Marine Laboratory. Annual report, July 1, 1975-June, 
30, 1976, 4:24553 (NVO-0628-2) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 


FOOD 
FOREST LITTER 
LEAVES 
PLANT STEMS 
PLANTS 
ROOTS 
TISSUES 
BIOLOGICAL MATERIALS/ACTIVATION ANALYSIS 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
Transuranium analysis methodologies for biological and 
environmental samples, 4:24500 (CONF-760429-) 
BIOLOGICAL RADIATION EFFECTS/COMPARATIVE 
EVALUATIONS 
Interspecific comparison of the effects of continuous ionizing 
radiation on the primitive mammalian stem germ cell (Mice, 
rats, guinea pigs, gamma radiation), 4:24634 (CONF-771017-) 
BIOLOGICAL REPAIR/ERRORS 
Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
BIOLOGICAL REPAIR/RADIOINDUCTION 
Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
BIOLOGICAL REPAIR/RADIOSENSITIVITY EFFECTS 
Are error-prone repair systems that are induced by ionizin 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
BIOLOGICAL SHIELDS 
Radiation shielding device (Patent), 4:23023 
BIOLOGICAL WASTES/RADIOSTERILIZATION 
Radiation inactivation of animal viruses in culture fluid and 
sewage; a case study, 4:24640 (INIS-mf-4220) 
BIOLOGY 
See also CYTOLOGY 
GENETICS 
BIOLOGY/RESEARCH PROGRAMS 
NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SEAWEEDS 
SUGAR CANE 
TREES 
WOOD 
WOOD WASTES 
BIOMASS/ANAEROBIC DIGESTION 
Fuel gas production from selected biomass via anaerobic 
fermentation, 4:22095 
BIOMASS/AVAILABILITY 
Biomass based methanol process, 4:22068 
Policy aspects of biomass utilization, 4:22067 
BIOMASS/BIOCONVERSION 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
BIOMASS/CONVERSION 
Solid waste and biomass. Their potential as energy sources in 
Illinois, 1977, 4:21928 (PB-281649) 
BIOMASS/COST 
Policy aspects of biomass utilization, 4:22067 
BIOMASS/ENERGY SOURCE DEVELOPMENT 
Biomass energy for Hawaii. Volume I. Summary and background. 
Final report, 4:22058 (PB-281072) 
Solid waste and biomass. Their potential as energy sources in 
Illinois, 1977, 4:21928 (PB-281649) 
BIOMASS/GASIFICATION 
Biomass based methanol process, 4:22068 
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BIOMASS/RESEARCH PROGRAMS 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
BIOMASS/THERMOCHEMICAL PROCESSES 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
BIOMASS PLANTATIONS 
Biomass energy for Hawaii. Volume IV. Terrestrial and marine 
plantations. Final report, 4:22060 (PB-281075) 
BIOMASS PLANTATIONS/AVAILABILITY 
Policy aspects of biomass utilization, 4:22067 
BIOMASS PLANTATIONS/COST 
Policy aspects of biomass utilization, 4:22067 
BIOMASS PLANTATIONS/ECONOMIC ANALYSIS 
Photosynthesis energy factory: analysis, synthesis, and 
demonstration. Final report, 4:22054 (HCP/T3548-01) 
Reviewers’ comments on cost analysis of aquatic biomass systems, 
4:22053 (HCP/ET/4000-78/2) 
BIOMASS PLANTATIONS/ENERGY BALANCE 
Mass production of algae: bioengineering aspects, 4:22092 
BIOMASS PLANTATIONS/PRODUCTIVITY 
Topical report on sources and systems for aquatic plant biomass as 
an energy resource, 4:22052 (DST-4000-77/1) 
BIOMASS PLANTATIONS/REVIEWS 
Topical report on sources and systems for aquatic plant biomass as 
an energy resource, 4:22052 (DST-4000-77/1) 
BIOMASS PLANTATIONS/SYSTEMS ANALYSIS 
Photosynthesis energy factory: analysis, synthesis, and 
demonstration. Final report, 4:22054 (HCP/T3548-01) 
BIOSPHERE/CONTAMINATION 
Natural radioactivity contamination problems, 4:24671 (PB- 
281041) 
BIPHENYL/TOXICITY 
Transplacental toxicology of the polychlorinated and 
polybrominated biphenyls (Mice), 4:24694 (CONF-771017-) 
BIRDS 
See also FOWL 
BIRDS/FOOD 
Depressed food intake and reduced reproduction in Japanese quail 
after a single dose of Prudhoe Bay crude oil, 4:24689 (CONF- 
771017-) 
BIRDS/REPRODUCTION 
Depressed food intake and reduced reproduction in Japanese quail 
after a single dose of Prudhoe Bay crude oil, 4:24689 (CONF- 
771017-) 
BISMUTH 209 TARGET/ALPHA REACTIONS 
Fission induced by heavy-ion collisions, 4:24856 
BISMUTH 209 TARGET/KRYPTON 86 REACTIONS 
Fission induced by heavy-ion collisions, 4:24856 
BISMUTH 209 TARGET/NEUTRON REACTIONS 
Neutron resonance spectroscopy on ?°*Bi, 4:24859 
BISMUTH 210/ENERGY LEVELS 
Neutron resonance spectroscopy on ”°°Bi, 4:24859 
BISMUTH 214/RADIATION MONITORING 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
BISMUTH ALLOYS/CARRIER MOBILITY 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
BISMUTH ALLOYS/HYDRIDATION 
Reaction of hydrogen with binary system alloys of titanium and 
zirconium with other metals, 4:23939 
BISMUTH ALLOYS/IONIC CONDUCTIVITY 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
BISMUTH ALLOYS/THERMODYNAMIC PROPERTIES 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
BISMUTH OXIDES/SINTERING 
Surface area reduction kinetics during intermediate stage sintering, 
4:24014 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
COAL TAR 
BITUMENS/CHEMICAL COMPOSITION 
Structural characterization of bitumen and kerogen from 
Devonian shale, 4:21630 (MERC/SP-77/5) 
BITUMENS/SEPARATION PROCESSES 
Extraction of oil shales and tar sands (Patent), 4:21628 


BLACK SHALES/GEOLOGY 


BITUMENS/SOLVENT EXTRACTION 
Low-temperature oil shale and tar sand extraction process (Patent; 
use of residue as agricultural substrate), 4:21625 
BITUMINOUS COAL/COAL LIQUEFACTION 
Reaction paths in donor solvent coal liquefaction, 4:21221 
BITUMINOUS COAL/DESULFURIZATION 
Coal desulfurization by leaching with alkaline solutions containing 
oxygen, 4:21159 (IS-M-158) 
BITUMINOUS COAL/WATER REMOVAL 
Methods for dewatering hydraulically conveyed pit coal, 4:21301 
BITUMINOUS MATERIALS 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/PROCESSING 

Hydrocarbon solvent treatment of bituminous materials (Patent), 

4:21436 
BLACK CHROME/MICROSTRUCTURE 

Microstructure of a black chrome solar selective absorber, 4:22353 

(LBL-8022) 
BLACK COATINGS 

See also BLACK CHROME 
BLACK COATINGS/ABSORPTIVITY 

Comparison of thermo-optical measurements made by six 
european laboratories. project for standardization of 
measurement methods and equipment (White silicone paint, 
black epoxy paint, and aluminized adhesive tape), 4:22471 (N- 
78-23912) 

BLACK COATINGS/EMISSIVITY 

Comparison of thermo-optical measurements made by six 
european laboratories. project for standardization of 
measurement methods and equipment (White silicone paint, 
black epoxy paint, and aluminized adhesive tape), 4:22471 (N- 
78-23912) 

BLACK SHALES/CHEMICAL COMPOSITION 

Abundance and distribution of some chemical elements in the 
Chattanooga, Ohio, and New Albany shales in Kentucky, 
4:21512 (MERC/SP-77/5) 

Characterization and analysis of Devonian shales: gas composition 
and release rates, 4:21591 (MERC/SP-77/5) 

New data for uranium, thorium, carbon, and sulfur in Devonian 
Black Shale, from West Virginia, Kentucky, and New York, 
4:21519 (MERC/SP-77/5) 

Structural characterization of bitumen and kerogen from 
Devonian shale, 4:21630 (MERC/SP-77/5) 

BLACK SHALES/DYNAMIC LOADS 

Dynamic properties of Devonian shales, 4:21600 (MERC/SP-77/ 

5 


) 
BLACK SHALES/EXPLOITATION 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium, 4:21673 (GJBX-4(79)(Vol.1)) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium (Environmental, socioeconomic, 
regulatory impacts), 4:21674 (GJBX-4(79)(Vol.2)) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium (Preliminary mining; data on soils, 
meteorology, water resources, and biological resources), 
4:21675 (GJBX-4(79)(Vol.3)) 

BLACK SHALES/FRACTURES 

Analysis of structural geological parameters that influence gas 
production from the Devonian shale of the Appalachian Basin, 
4:21526 (MERC/SP-77/5) 

BLACK SHALES/FRACTURING 

Novel fracturing treatments in the Devonian shale, 4:21586 
(MERC/SP-77/5) 

BLACK SHALES/GAMMA LOGGING 

Relationship between density and gamma-ray intensity in the 
Devonian shale sequence, Lincoln County, West Virginia, 
4:21523 (MERC/SP-77/5) 

Use of the scintillometer and gamma-ray logs for correlation from 
subsurface to the surface in black shale, 4:21528 (MERC/SP-77/ 


5) 
BLACK SHALES/GEOCHEMISTRY 
Geochemical characterization of the Devonian black shale from 
Cottageville, West Virginia: a preliminary look at multivariate 
analysis, 4:21520 (MERC/SP-77/5) 
Stimulation and characterization of eastern gas shales. Progress 
report, January-March 1978, 4:21579 (LA-7523-PR) 
BLACK SHALES/GEOLOGIC STRUCTURES 
Palecurrent systems in shaly basins: preliminary results for 
Appalachian basin (Upper Devonian), 4:21524 (MERC/SP-77/ 
5) 


BLACK SHALES/GEOLOGY 
Progress report on characterization of the Devonian Black Shales 
in Ohio, 4:21527 (MERC/SP-77/5) 





BLACK SHALES/HYDRAULIC FRACTURING 


BLACK SHALES/HYDRAULIC FRACTURING 
Rock mechanics aspects of MHF design in eastern Devonian shale 
gas reservoirs, 4:21584 (MERC/SP-77/5) 
BLACK SHALES/IN-SITU RETORTING 
Simulated in situ retorting of Michigan antrim oil shale, 4:21619 
BLACK SHALES/MEETINGS 
First eastern gas shales symposium, 4:21580 (MERC/SP-77/5) 
BLACK SHALES/MINERALOGY 

Carbonaceous shales of Indiana as sources of energy, 
petrochemicals, and ceramic materials: first annual progress 
report, 4:21529 (MERC/SP-77/5) 

Geochemical characterization of the Devonian black shale from 
Cottageville, West Virginia: a preliminary look at multivariate 
analysis, 4:21520 (MERC/SP-77/5) 

Petrologic study of the Devonian shales from central Tennessee 
and West Virginia, 4:21521 (MERC/SP-77/5) 

BLACK SHALES/PERMEABILITY 

Study of hydrocarbon-shale interaction. Progress report No. 10, 
July 1-September 30, 1978, 4:21532 (ORO-5197-10) 

Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part II. Appendix B, 4:21533 (ORO-5197-10(Pt.2)) 

Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part III. Appendix B, 4:21534 (ORO-5197-10(Pt.3)) 

Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part IV. Appendices B-E, 4:21535 (ORO-5197-10(Pt.4)) 

BLACK SHALES/PETROLOGY 

Petrology of New Albany Shale Group (Upper Devonian and 
Kinderhookian) in the Illinois Basin, a preliminary report, 
4:21522 (MERC/SP-77/5) 

Petrology of Lower Huron Devonian shale, Columbia Gas 
Transmission Co. well No. 20403, Lincoln County, West 
Virginia, 4:21601 (MERC/SP-77/5) 

BLACK SHALES/PHYSICAL PROPERTIES 

Characterization and analysis of Devonian shales. I. Physical 

characterization, 4:21518 (MERC/SP-77/5) 
BLACK SHALES/POROSITY 

Analysis of structural geological parameters that influence gas 
production from the Devonian shale of the Appalachian Basin, 
4:21526 (MERC/SP-77/5) 

Internal surface area and porosity in eastern gas shales from the 
sorption of nitrogen, carbon dioxide, and methane: a status 
report, 4:21631 (MERC/SP-77/5) 

BLACK SHALES/RETORTING 

Gas chromatographic analysis of Fischer retort products of the 

New Albany Shale, 4:21624 (MERC/SP-77/5) 
BLACK SHALES/SEISMIC SURVEYS 

Update concerning the three-dimensional seismic investigations in 

the Cottageville field, 4:21511 (MERC/SP-77/5) 
BLACK SHALES/SONIC LOGGING 

Comparison of log and laboratory measured P-wave and S-wave 

velocities, 4:24723 
BLACK SHALES/SORPTIVE PROPERTIES 

Internal surface area and porosity in eastern gas shales from the 
sorption of nitrogen, carbon dioxide, and methane: a status 
report, 4:21631 (MERC/SP-77/5) 

BLACK SHALES/STRATIGRAPHY 

New Albany Shale and correlative strata in Indiana, 4:21517 
(MERC/SP-77/5) 

Stratigraphy and gas occurrence in the Devonian organic rich 
shales of Pennsylvania, 4:21515 (MERC/SP-77/5) 

Subsurface stratigraphy and extent of the Upper Devonian 
Dunkirk and Rhinestreet black shales in New York, 4:21514 
(MERC/SP-77/5) 

Wireline logs and sample studies in stratigraphy and gas occurence 
of the Devonian shales along the Southern Tie section in eastern 
Kentucky and vicinity, 4:21516 (MERC/SP-77/5) 

BLACK SHALES/WELL LOGGING 
Wireline evaluation of the Devonian shale: a progress report, 
4:21513 (MERC/SP-77/5) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD FLOW/MEASURING INSTRUMENTS 

Applications of CdTe to nuclear medicine. Annual report, 

February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 
BLOOD PLASMA/RADIONUCLIDE KINETICS 
Distribution of 7°*Pu in neonatal beagles (74! Am), 4:24674 
(CONF-771017-) 
BLOOD PLATELETS/AFFINITY 
Platelet affinity for burro aorta collagen, 4:24595 
LOWDOWN/FLUID FLOW 


Experiment data report for semiscale Mod-3 integral blowdown 
and reflood heat transfer test S-07-6 (Baseline Test Series) 
(PWR), 4:23149 (NUREG/CR-0467) 

BLOWDOWN/HEAT TRANSFER 
Electric pin analysis (PWR), 4:23120 (CONF-781 146-10) 
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Experiment data report for semiscale Mod-3 integral blowdown 
and reflood heat transfer test S-07-6 (Baseline Test Series) 
(PWR), 4:23149 (NUREG/CR-0467) 

LOFT L2-3 scoping blowdown experiment safety analyses A, B, 
C, CD, CE, and CF, 4:23133 (LTR-10-45) 

ORNL-PWR BDHT analysis procedure: an overview, 4:23119 
(CONF-781 146-8) 

Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781146-12) 

BLOWDOWN/HYDRAULICS 

LOFT L2-3 scoping blowdown experiment safety analyses A, B, 
C, CD, CE, and CF, 4:23133 (LTR-10-45) 

Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781146-12) 

BLOWDOWN/TEST FACILITIES 
Electric pin analysis (PWR), 4:23120 (CONF-781 146-10) 
BOD 
See BIOCHEMICAL OXYGEN DEMAND 
BOILERS/AIR POLLUTION ABATEMENT 
Burning of solvent refined coal: a viable means of compliance, 
4:21309 (CONF-7810110-1) 
BOILERS/BURNERS 
Boiler burners (Patent), 4:24324 
Safety devices of a combination top gas/heavy oil burner, 4:24322 
BOILERS/CONSTRUCTiON 

Combustion of natural gas in a high-temperature heater for 

indirect process heating, 4:24323 
BOILERS/CONTROL SYSTEMS 

Aspects of tuning a boiler control system: a strategy for 
optimization, 4:22642 

Boiler controls: yesteray, today, and tomorrow, 4:22635 

Energy distribution and storage effects on controllability of the 
boiler-turbine process, 4:22645 

Major advancement in start-up systems for once-through boilers, 
4:22637 

BOILERS/DESIGN 

Steam generation method and evaporator to put the method into 

practice (Patent), 4:24328 
BOILERS/FLUE GAS 

Particulate and sulfur dioxide emission control costs for large coal- 

fired boilers. Final report, 4:22664 (PB-281271) 
BOILERS/FUEL SUBSTITUTION 

Economic considerations for industrial firing of coal-oil mixtures, 

4:21307 (CONF-7805 152-2) 
BOILERS/HAZARDS 

C.E.O.C. recommendations for utilization of organic fluids in 

heating, 4:24321 
BOILERS/PERFORMANCE 

Evaluation of wood waste energy conversion systems, 4:21938 

(NP-23555) 
BOILERS/PERFORMANCE TESTING 
Parametric studies of COM combustion, 4:21308 (CONF-7805152- 


3) 
BOILERS/PIPELINES 
Welding and code requirements in power plant construction, 
4:23842 
BOILERS/STANDARDS 
C.E.O.C. recommendations for utilization of organic fluids in 
heating, 4:24321 
BOILERS/START-UP 
Major advancement in start-up systems for once-through boilers, 
4:22637 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION/NUMERICAL SOLUTION 
Methods and applications of Monte Carlo in low energy (= 20 
MeV) neutron-photon transport (MORSE). Part I. Methods, 
4:24876 (TID-29395) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONES 
See SKELETON 
BOOKKEEPING 
See ACCOUNTING 
BOOM TOWNS/FINANCING 
Breaking the stalemate: an analysis of boom town mitigation 
policies, 4:23421 (LA-7046-MS) 
BOOM TOWNS/PLANNING 
Breaking the stalemate: an analysis of boom town mitigation 
policies, 4:23421 (LA-7046-MS) 
BORAX/CATALYTIC EFFECTS 
Investigation of gasification of biomass in the presence of 
catalysts, 4:21924 (CONF-7809125-1) 
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BOREHOLES/GAMMA-GAMMA LOGGING 
Cement thickness measurements in cased boreholes (Patent), 
4:24424 
BOREHOLES/LASER DRILLING 
Method for laser drilling (Patent), 4:24248 
BORIDES/SURFACE COATING 
Effects of surface hardening treatments on wear resistance of Mo 
and TZM sheet, 4:23843 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
BORON/POLLUTION REGULATIONS 
Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 
BORON 10/LASER ISOTOPE SEPARATION 
Isotope separation by laser-induced photo-migration, 4:24105 (LA- 
tr-78-36) 
BORON 11/LASER ISOTOPE SEPARATION 
Isotope separation by laser-induced photo-migration, 4:24105 (LA- 
tr-78-36) 
BORON ALLOYS/BRAZED JOINTS 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
BORON CARBIDES/NEUTRON TRANSPORT 
Calculation of neutron transmission through boral shielding 
material (0.025 to 0.125 eV), 4:24888 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Breeder reactor reference control materials. Semiannual status 
newsletter, January-June 1978, 4:23056 (HEDL-TME-78-69) 
BORON FLUORIDES/PHASE STUDIES 
Crystalline compounds and glasses in the system B2,O3-NaF- 
NaBF,, 4:24100 
BORON IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p *P° states of Li-like 
ions, 4:24757 
BORON NITRIDES/VAPOR DEPOSITED COATINGS 
Gold layers on ceramics, 4:23844 
BORON OXIDES/MECHANICAL PROPERTIES 
Effect of composition on the mechanical properties of 
aluminosilicate and borosilicate glasses, 4:24000 
BORON OXIDES/PHASE STUDIES 
Crystalline compounds and glasses in the system BzO3-NaF- 
NaBF,, 4:24100 
BOUNDARY-VALUE PROBLEMS/ASYMPTOTIC SOLUTIONS 
Wave solutions travelling along quadratic paths for the equation 
(du/at) - (k(u)u/sub x/)/sub x/ = 0, 4:24910 
BR-2 REACTOR/THERMOCOUPLES 
Influence of thermocouples in the wall of directly heated test rods, 
4:23099 
BRAIN/BIOLOGICAL RADIATION EFFECTS 
Adrenal activity of adult rats irradiated with 150 rads during fetal 
life (Gamma radiation), 4:24656 (CONF-771017-) 
Effects of low-dose x-radiation on the matrix cells in the 
telencephalon of mouse embryos, 4:24655 (CONF-771017-) 
Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 
BRAIN/NERVE CELLS 
Role of neurotransmitters and protein synthesis in short- and long- 
term memory, 4:24586 (LBL-8322) 
BRAIN/PATHOLOGICAL CHANGES 
Effects of lead exposure on the developing rat parietal cortex, 
4:24701 (CONF-771017-) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRASS/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
BRAZING/BRAZED JOINTS 
Brazing molybdenum and tungsten for high temperature service, 
4:23829 
BRAZING ALLOYS/CORROSION RESISTANCE 
Development of a corrosion resistant brazing filler metal for use in 
fabricating LWBR fuel rod support grids (LWBR development 
program), 4:22864 (WAPD-TM-1184) 
BRAZING ALLOYS/TESTING 
Brazing molybdenum and tungsten for high temperature service, 
4:23829 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 
See also ACCELERATOR BREEDERS 
FBR TYPE REACTORS 


GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/RADIANT HEAT TRANSFER 
Heat transfer from a high temperature condensable mixture, 
4:24287 (CONF-781110-13) 
BREEDING BLANKETS/DESIGN 
Comparison of minimum-activity aluminum blanket/shield designs 
for D-T and D-*He fusion blankets, 4:25006 
Nucleonic analysis of fusion blankets for synthetic fuel production, 
:25008 


Nucleonic design for a compact tokamak fusion reactor blanket 
and shield, 4:25009 
BREEDING BLANKETS/HYDRAULICS 
Thermal-hydraulic study of fusion-Synfuel blankets, 4:25030 
BREEDING BLANKETS/MAINTENANCE 
Impact of fusion reactor design approach on the maintenance of 
first-wall/blanket modules, 4:25092 
BREEDING BLANKETS/MATERIALS TESTING 
Utilization of fusion neutrons in the tokamak fusion test reactor for 
blanket performance testing and other nuclear engineering 
experiments, 4:25084 (PPPL-1510) 
BREEDING BLANKETS/PERMEABILITY 
Limitations on tritium transport through fusion reactors, 4:25048 
BREEDING BLANKETS/THERMODYNAMICS 
Thermal-hydraulic study of fusion-Synfuel blankets, 4:25030 
BREMSSTRAHLUNG/BUILDUP 
Comparative study of dosimetric aspects of 4-MeV linear 
accelerator, 4:24895 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CORROSIVE EFFECTS 
Corrosion of copper base alloys in a geothermal brine. SPE Paper 
No. 7881, 4:22549 (CONF-790108-2) 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
Report of field corrosion testing in geothermal water at the 
Takinogami field, 4:22545 (CONF-751267-18) 
BRINES/ION SELECTIVE ELECTRODE ANALYSIS 
Computer assisted analysis of brines using ion selective electrodes, 
4:21370 (BETC/RI-78/24) 
BRINES/SCALE CONTROL 
Preliminary results of tests of peaeeey chemical additives, 
seeding, and other approaches for the reduction of scale in 
hypersaline geothermal systems, 4:22551 (UCID-18051) 
BRINES/SCALING 
Kinetics of silica deposition from simulated geothermal brines, 
4:22548 (CONF-790108-1) 
BRINES/SOLAR DISTILLATION 
Concentration of underground brines in situ by solar evaporation 
(Patent), 4:22344 
BRITISH COLUMBIA/URANIUM DEPOSITS 
Setting and genesis of uranium mineralization at Rexspar, 4:21647 
BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROMINE/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CON -771072-10) 
BROMINE IONS/ENERGY LEVELS 
Beam foil spectroscopy of heavy ions at energies from 20 to 238 
MeV (Review, lifetime), 4:24751 (BNL-24909) 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/CHERENKOV COUNTERS 
Design and performance of a broad band focusing Cherenkov 
counter, 4:24389 
BROOKHAVEN AGS/DRIFT CHAMBERS 
Description of a drift chamber system employed in an experiment 
at Brookhaven National Laboratory, 4:24388 
BROWNS FERRY-1 REACTOR/FIRES 
Fire hazard in nuclear power plants, 4:23202 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 





BUILDINGS/AIR CONDITIONING 


BUILDINGS/AIR CONDITIONING 
method and device for controlling the temperature in a premise 
(Patent), 4:23601 
BUILDINGS/AIR QUALITY 
Ventilation Program, 4:23586 (LBL-6877) 
BUILDINGS/AIRTIGHTNESS 
Unwanted ventilation: conditions and significance for the heat 
balance of buildings, 4:23596 (SIB-R-34-1978) 
BUILDINGS/ARCHITECTURE 
Active architecture: an architectural solution to solar energy 
utilization, 4:22285 
BUILDINGS/COMPUTER-AIDED DESIGN 
Designing buildings for minimal energy consumption, 4:23607 
BUILDINGS/DESIGN 
Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 
BUILDINGS/ELECTRIC POWER 
Home power station (Patent), 4:21943 
BUILDINGS/ENERGY ANALYSIS 
CAL-ERDA (DOE-1): a computer program for energy analysis of 
buildings, 4:23587 (LBL-6877) 
Passive systems analysis, 4:23584 (LBL-6877) 
BUILDINGS/ENERGY CONSERVATION 
Building Envelopes Program, 4:23585 (LBL-6877) 
Building energy project, 4:23617 
Designing buildings for minimal energy consumption, 4:23607 
Energy Conservation Act and Thermal Insulation Ordinance. 
Explanations and hints for application in building construction, 
building supervision, and heating (Book, in German), 4:23485 
Energy efficient lighting program, 4:23589 (LBL-6877) 
IGT research experience in energy utilization and conservation, 
4:23663 
Load cycling with space temperature feedback (Patent), 4:23604 
Recovery of wasted heat with centralized and distributed heat 
pump systems, 4:23698 (CONF-78 1202-32) 
Thermal analysis-human comfort-indoor environments, 4:23592 
(NBS-SP-491) 
BUILDINGS/ENERGY CONSUMPTION 
DOE-1 BDL summary (Commands and keywords for Building 
Design Language), 4:23591 (LBL-8568) 
IGT research experience in energy utilization and conservation, 
4:23663 
BUILDINGS/ENERGY EFFICIENCY 
National Program Plan for building thermal envelope sytems and 
insulating materials: technology and implementation for energy 
conservation, 4:23475 (DOE/CS-0059) 
BUILDINGS/FLAT PLATE COLLECTORS 
Architectural design with winter optimum reflector-collector 
geometry, 4:22419 
BUILDINGS/HEAT LOSSES 
Unwanted ventilation: conditions and significance for the heat 
balance of buildings, 4:23596 (SIB-R-34-1978) 
BUILDINGS/HEATING LOAD 
Optimization of space heating loads, 4:22255 
BUILDINGS/HEATING SYSTEMS 
Method of constructing rooms with radiant heating or with 
cooling (Patent), 4:23603 
BUILDINGS/LIGHTING SYSTEMS 
Energy efficient lighting program, 4:23589 (LBL-6877) 
BUILDINGS/PASSIVE SOLAR COOLING SYSTEMS 
Building with passive solar energy conditioning (Patent; collector 
on modified A frame roof containing phase change material), 
4:22238 
BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 
Building with passive solar energy conditioning (Patent; collector 
on modified A frame roof containing phase change material), 
4:22238 
Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 
BUILDINGS/RADIATIVE COOLING 
Radiative and passive cooling, 4:23583 (LBL-6877) 
BUILDINGS/RESPONSE FUNCTIONS 
Response of equipment to aircraft impact, 4:23204 
BUILDINGS/SEISMIC EFFECTS 
Modeling of slabs in seismic analysis of nuclear power plant 
buildings, 4:23203 
Seismic response analysis of structural system subjected to 
multiple support excitation, 4:23205 
BUILDINGS/SOLAR AIR CONDITIONING 
Overview and summary of EPRI SHACOB program, 4:22194 
(EPRI-ER-515-SR) 
BUILDINGS/SOLAR COOLING SYSTEMS 
Plan for the development and implementation of standards for 
— ie and cooling applications, 4:22213 (NBSIR-78- 
A 
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BUILDINGS/SOLAR HEATING SYSTEMS 
Plan for the development and implementation of standards for 
solar heating and cooling applications, 4:22213 (NBSIR-78- 
1143A) 
Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 
Swedish Solar Energy Projects, 1978, 4:22218 (SIB-D-13-1978) 
BUILDINGS/SOLAR SPACE HEATING 
Overview and summary of EPRI SHACOB program, 4:22194 
(EPRI-ER-515-SR) 
Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 
BUILDINGS/SOLAR WATER HEATERS 
Solar water heater for trailers and buildings (Patent), 4:22323 
Swedish Solar Energy Projects, 1978, 4:22218 (SIB-D-13-1978) 
BUILDINGS/SPACE HEATING 
Electrically driven heat pump from the viewpoint of the power 
supply utility, 4:23609 
Energy conservation. Purposeful regulation and control systems 
for gas infrared radiation heating, 4:23614 
Energy saving in gas heating systems, 4:23615 
Evaluation of the feasibility for widespread introduction of coal 
into the residential and commercial sectors. Volume I. 
Executive summary. Final report, 4:21320 (PB-281191) 
Evaluation of the feasibility for widespread introduction of coal 
into the residential and commercial sectors. Volume II. 
Technical section. Final report, 4:21321 (PB-281192) 
Low temperature systems in buildings (In Swedish), 4:23595 (SIB- 
R-29-1978) 
method and device for controlling the temperature in a premise 
(Patent), 4:23601 
BUILDINGS/TEMPERATURE CONTROL 
Load cycling with space temperature feedback (Patent), 4:23604 
BUILDINGS/THERMAL INSULATION 
Influence of the demands imposed on thermal transmittance on the 
transmission loss heat requirement. A comparison of methods 
under the Thermal Insulation Ordinance and their influence on 
the specific heat demand, 4:23608 
BUILDINGS/VENTILATION 
Ventilation Program, 4:23586 (LBL-6877) 
BUILDINGS/VENTILATION SYSTEMS 
Report of ... laboratory tests of equipment, 4:23654 (UCRL-Trans- 


1562) 
BUILDINGS/WASTE HEAT UTILIZATION 
Apparatus for a. of waste energy (Patent), 4:23599 
BUILDINGS/WINDO 
Energy-effective sl 1977, 4:23621 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BUREAU OF MINES 
See US BUREAU OF MINES 
BURNABLE POISONS/REACTIVITY COEFFICIENTS 
Critical experiments on light water lattices of UO and Gd2Os 
rods, 4:22729 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
April 1-June 30, 1978, 4:21311 (FE-2489-30) 
Infrared gas burner plate (Patent), 4:24325 
Vapor burning apparatus ame 4:24326 
BURNERS/FUEL SYSTEM 
Boiler burners (Patent), 4:2 4: 74324 
BURNERS/FUELS 
Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977, 4:21914 (CONS-2925-2) 
BURNERS/OPERATION 
Vapor burning apparatus a. 4:24326 
BURNERS/PERFORMAN 
Dispersion characteristics of Temnitens burners, 4:24327 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
BURNERS/PERFORMANCE TESTING 
Development of combustion data to utilize low-Btu gases as 
— process fuels. Project 8985 quarterly status report, 
April 1-June 30, 1978, 4:21311 (FE-2489-30) 
BURNERS/SAFETY ENGINEERING 
Safety devices of a combination top gas/heavy oil burner, 4:24322 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
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BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUTADIENE/HOT ATOM CHEMISTRY 

Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1978-January 1979, 4:24127 (ORO- 
3898-39) 

BUTANOLS/SOLVENT PROPERTIES 
Solvent treatment of used lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/RI-78/20) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BARSEBAECK-2 REACTOR 
BROWNS FERRY-1 REACTOR 
DRESDEN-1 REACTOR 
ENRICO FERMI-2 REACTOR 
ERR REACTOR 
LA SALLE COUNTY-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
BWR TYPE REACTORS/ATWS 

Experiment requirements for the study of anticipated transients 
with and without scram, 4:23167 (TFBP-TR-308) 

Pressure transients in BWR turbine valve closure, 4:23242 

BWR TYPE REACTORS/CONSTRUCTION 

Construction status report: nuclear power plants. Data as of 

October 31, 1978 (USA), 4:22719 (NUREG-0030(Vol.1)(No.11)) 
BWR TYPE REACTORS/CONTAINMENT BUILDINGS 

Effect of drop evaporation rate on containment pressure 

transients, 4:23184 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Error analysis of the hydrodynamic vertical load function, 1/5- 
scale MKI BWR pressure suppression experiment and analysis 
program. Progress report, 4:23170 (UCID-18020-1) 

Progress report: qualitative differences between first and second 
order fit of pressure data - 1/5 scale Mk I BWR pressure 
suppression experiment and analysis program, 4:23171 (UCID- 
18020-2) 

Theoretical investigation of pressure pulse development during 
steam condensation in the pressure reducing system of boiling 
water reactors: computer program KONDAS, 4:23194 
(NUREG-tr-0028) 

Three dimensional pool swell modeling of a Mark I suppression 
system. Final report, 4:23127 (EPRI-NP-906) 

BWR TYPE REACTORS/CONTROL ELEMENTS 

Study of gray nose control rod, 4:23061 

BWR TYPE REACTORS/CORE SPRAY SYSTEMS 

Emergency cooling experiment, for BWR-type reactors, with 
modified fuel element clusters (8 x 8 rods including | passive), 
4:23163 (STUDSVIK-RL-78-25) 

Reactor container, 4:23308 

BWR TYPE REACTORS/COST 
Capital cost assessment of LWR power plants, 4:22945 
BWR TYPE REACTORS/ECCS 

ECCS analysis with decay-heat generation and inlet subcooling, 
4:23235 

Treatment of water packing effects, 4:22737 

BWR TYPE REACTORS/ECONOMICS 

Procedure for estimating nonfuel operation and maintenance costs 

for large steam-electric power plants, 4:22943 (ORNL/TM- 


6467) 
BWR TYPE REACTORS/ELECTRIC CABLES 
Preliminary report on fire protection research program fire 
barriers and suppression (September 15, 1978, test), 4:22986 
(NUREG/CR-0596) 
BWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
BIT-FRANTIC: a convenient and simple code package for fault 
tree analysis and unavailability calculations, 4:23215 
Qualification Testing Evaluation Program: light water reactor 
safety research. Quarterly report, April-June 1978, 4:23144 
(NUREG/CR-0401) 
BWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission product after-heat. Quarterly report, April 1- 
June 30, 1978, 4:22723 (NUREG/CR-0399) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Thermal hydraulics of accelerator breeder systems for 
regeneration of reactor fuel assemblies, 4:22796 
BWR TYPE REACTORS/FUEL CANS 
Effects of annealing on irradiated spent-fuel cladding, 4:22736 
Iodine stress corrosion cracking in irradiated LWR cladding, 
:22778 


Modeling cladding deformation and fracture in the SPEAR code 
system, 4:22732 
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BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Impact of fuel damage on nuclear power plant operation, 4:22754 
Measured fission product release during a power cooling 
mismatch-induced failure, 4:23246 
Modeling cladding deformation and fracture in the SPEAR code 
system, 4:22732 
Probabilistic analysis of LWR LOCA: fuel damage and 
radioactivity release, 4:23250 
Uncertain benefits associated with refined fuel failure criteria, 
4:22752 
BWR TYPE REACTORS/FUEL ELEMENTS 
Development of improved LWR fuel damage limits for reactor 
licensing, 4:22936 
General Electric BWR fuel integrity limits and criteria, 4:22753 
Impact of fuel damage on nuclear power plant operation, 4:22754 
Uncertain benefits associated with refined fuel failure criteria, 
4:22752 
BWR TYPE REACTORS/FUEL PELLETS 
Test design, precharacterization, and fuel assembly fabrication for 
instrumented fuel assemblies IFA-431 and IFA-432, 4:22721 
(NUREG/CR-0332) 
BWR TYPE REACTORS/FUEL RODS 
Critical experiments on light water lattices of UO2 and Gd2Os 
rods, 4:22729 
Demonstration of fuel resistant to pellet-cladding interaction. 
Second semiannual report, January-June 1978, 4:22717 (GEAP- 
23773-1) 
EPRI fuel performance data base, 4:22734 
Reactivity initiated accident test series, test RIA 1-1. Quick look 
report, 4:23165 (TFBP-TR-300) 
SPEAR code system: LWR fuel rod mechanical performance 
predictor, 4:22733 
Technique for estimating relocated gap width for gap 
conductance calculations, 4:22755 
BWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Demonstration of fuel resistant to pellet-cladding interaction. 
Second semiannual report, January-June 1978, 4:22717 (GEAP- 
23773-1) 
Theoretical analysis of pellet-cladding mechanical interaction, 
4:22735 
BWR TYPE REACTORS/IN CORE INSTRUMENTS 
Exposure dose decreasing method in operation of replacing a local 
power range monitor (Patent), 4:23019 
BWR TYPE REACTORS/LOSS OF COOLANT 
Creation and persistence of mist-laden post-LOCA containment 
atmospheres, 4:23222 
ECCS analysis with decay-heat generation and inlet subcooling, 
4:23235 
Effect of drop evaporation rate on containment pressure 
transients, 4:23184 
Error analysis of the hydrodynamic vertical load function, 1/5- 
scale MKI BWR pressure suppression experiment and analysis 
program. Progress report, 4:23170 (UCID-18020-1) 
Flooding and flow reversal of two-phase annular flow, 4:23196 
Flooding phenomena with condensation, 4:23230 
Network computations using a transient two-phase velocity 
difference model, 4:23181 
New condensation mass removal model for containment analysis, 
4:23224 
Probabilistic analysis of LWR LOCA: fuel damage and 
radioactivity release, 4:23250 
Progress report: qualitative differences between first and second 
order fit of pressure data - 1/5 scale Mk I BWR pressure 
suppression experiment and analysis program, 4:23171 (UCID- 
18020-2) 
Reversal of laminar flow in a circular pipe, 4:23197 
Theoretical investigation of pressure pulse development during 
steam condensation in the pressure reducing system of boiling 
water reactors: computer program KONDAS, 4:23194 
(NUREG-tr-0028) 
Three dimensional pool swell modeling of a Mark I suppression 
system. Final report, 4:23127 (EPRI-NP-906) 
Three-dimensional numerical simulation for two-phase flow 
systems, 4:23302 
BWR TYPE REACTORS/MOLTEN METAL-WATER 
REACTIONS 
Large-scale steam explosions, 4:23218 
On the mechanism for hydrodynamic fragmentation, 4:23220 
Steam explosions with molten iron oxides, 4:23219 
BWR TYPE REACTORS/NEUTRON FLUX 
Neutron flux determinations in the reactor cavities of LWR’s, 
4:22747 
Sensitivity and uncertainty analysis applied to the NBS-ISNF, 
4:24883 (CONF-780858-8) 
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MANAGEMENT 

Physical protection of nuclear facilities quarterly progress report, 
April-June, 1978, 4:22722 (NUREG/CR-0360) 

BWR TYPE REACTORS/PIPELINES 
Controlling sources of variability in stainltss steel piping, 4:23918 
BWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Measured fission product release during a power cooling 
mismatch-induced failure, 4:23246 

Measured fission producct release during a power cooling 
mismatch-induced failure, 4:23253 

BWR TYPE REACTORS/PRESSURE VESSELS 

Application of acoustic emission as an on-line monitoring system 
for nuclear reactors. Final progress report, January 1, 1976- 
September 30, 1976, 4:22726 (NUREG/CR-0605) 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Automatic on-line reactor coolant activity monitoring system, 
4:22751 

Equipment for remote inspection of nuclear reactor coolant 
systems, 4:22749 

Overview and objectives of the GE transient and stability 
measurement program, 4:22738 

Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978, 4:22725 (NUREG/CR-0567) 

Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978, 4:22720 (NUREG/CR-0306) 

Utilization of real-time x-radiography for in-service inspection of 
nuclear reactor piping: feasibility investigation. Final report, 
4:22716 (EPRI-NP-950) 

BWR TYPE REACTORS/PUBLIC OPINION 

Future development and acceptance of light water reactors in the 
U.S., 4:22714 (COO-4119-1) 

BWR TYPE REACTORS/RADIATION STREAMING 

Analysis of reactor cavity radiation streaming: some practical 
considerations, 4:22748 

Neutron flux determinations in the reactor cavities of LWR’s, 
4:22747 

BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Accident descriptions for emergency response exercise scenarios, 
4:23069 (NUREG/CR-0388) 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from boiling water reactors (BWR-GALE 
Code), 4:23067 (NUREG-0016(Rev. 1)) 

Preparation of radiological effluent technical specifications for 
nuclear power plants. a guidance manual for users of standard 
technical specifications, 4:23068 (NUREG-0133) 

BWR TYPE REACTORS/RADIOACTIVE WASTE FACILITIES 

Current solid radwaste concerns, 4:22756 

BWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Current solid radwaste concerns, 4:22756 

Dow solidification system-state-of-the-art, 4:22757 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Accident descriptions for emergency response exercise scenarios, 
4:23069 (NUREG/CR-0388) 

Automatic reduction of complex fault trees by PL-MODT, 
4:23217 

Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE, 4:23241 

Large-scale steam explosions, 4:23218 

On the mechanism for hydrodynamic fragmentation, 4:23220 

Probabilistic calculations of radioactive material release 
distributions using the GO methodology, 4:23211 

Steam explosions with molten iron oxides, 4:23219 

BWR TYPE REACTORS/REACTOR CORES 

Applications of the thermit code to 3D thermal hydraulic analysis 
of LWR cores, 4:22713 (BNL-25484) 

Operating BWR reactivity and power distribution data base for 
nuclear methods qualification, 4:22745 

BWR TYPE REACTORS/REACTOR INSTRUMENTATION 

Automatic on-line reactor coolant activity monitoring system, 
4:22751 

Response of a neutron detector to local coolant void distributions, 
4:22750 

BWR TYPE REACTORS/REACTOR LICENSING 

Initial experience and observations on the NRC standardization 

program, 4:22932 
BWR TYPE REACTORS/REACTOR MAINTENANCE 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467) 
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BWR TYPE REACTORS/REACTOR OPERATION 
Operating units status report. Licensed operating reactors: data for 
decisions. Data as of September 30, 1978 (USA), 4:22718 
(NUREG-0020(Vol.2)(No.10)) 
Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
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BWR TYPE REACTORS/REACTOR SAFETY 
Reactor safety research programs. Quarterly report, April 1-June 
30, 1978, 4:23141 (NUREG/CR-0341) 
BWR TYPE REACTORS/REACTOR SHUTDOWN 
Model for the prediction of shutdown margin for boiling water 
reactors, 4:22730 
BWR TYPE REACTORS/REMOTE HANDLING EQUIPMENT 
Equipment for remote inspection of nuclear reactor coolant 
systems, 4:22749 
BWR TYPE REACTORS/REMOTE VIEWING EQUIPMENT 
Equipment for remote inspection of nuclear reactor coolant 
systems, 4:22749 
BWR TYPE REACTORS/RESEARCH PROGRAMS 
WRRD monthly report for November 1978, 4:22727 (TID-29375) 
BWR TYPE REACTORS/SABOTAGE 
Program plan. Nuclear power plant design concepts for sabotage 
protection, 4:22724 (NUREG/CR-0463) 
BWR TYPE REACTORS/SECURITY 
Physical protection of nuclear facilities quarterly progress report, 
April-June, 1978, 4:22722 (NUREG/CR-0360) 
BWR TYPE REACTORS/SHIELDING 
Radiation shielding for BWR shield wall penetrations, 4:22761 
Shield design against neutron streaming in the vicinity of a BWR 
ressure vessel, 4:22760 
BWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Radiation source terms in LWR and LMFBR spent fuel. Final 
report, 4:22715 (EPRI-NP-948) 
BWR TYPE REACTORS/STANDARDIZATION 
Truly standardized design holding for more than 20 plants, 
4:22759 
BWR TYPE REACTORS/STEAM TURBINES 
Effects of transient modeling of bypass steamline on BWR 
pressurization, 4:22746 
Pressure transients in BWR turbine valve closure, 4:23242 
Significance of steam separator models for BWR turbine trip 
analysis, 4:22744 
Turbine-missile casing exit tests, 4:23239 
BWR TYPE REACTORS/THORIUM CYCLE 
Thorium fuel cycle: a nuclear strategy and fuel recycle 
technology, 4:22951 (CONF-780904-3) 
BWR TYPE REACTORS/TRANSIENT OVERPOWER 
ACCIDENTS 
Reactivity initiated accident test series, test RIA 1-1. Quick look 
report, 4:23165 (TFBP-TR-300) 
BWR TYPE REACTORS/TRANSIENTS 
Effect of direct coolant heating and moderator temperature 
reactivity feedback during rapid BWR transients, 4:23243 
BWR TYPE REACTORS/VOID COEFFICIENT 
Space-time analysis of coid reactivity feedback in boiling water 
reactors, 4:22731 
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CABIBBO ANGLE/FLAVOR MODEL 
Parity violation and the masslessness ‘of the neutrino, 4:24811 
(DOE/ER/70004-225) 
CABIBBO ANGLE/GAUGE INVARIANCE 
Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004-225) 
CABLES/FABRICATION 
Development of improved gaskets, sealants and cables for use in 
geothermal well logging equipment. Interim summary report, 
January 1-December 31, 1977, 4:22550 (SAN-1325-1) 
CABLES/MATERIALS 
Development of improved gaskets, sealants and cables for use in 
geothermal well logging equipment. Interim summary report, 
January 1-December 31, 1977, 4:22550 (SAN-1325-1) 
CADMIUM/ABSORPTION SPECTROSCOPY 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
CADMIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
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CADMIUM/BINDING ENERGY 
Strain and tissue differences in cadmium-binding protein in 
cadmium-treated mice, 4:24704 (CONF-771017-) 
CADMIUM/BIOLOGICAL ACCUMULATION 
Altered RNA metabolism in cultured mammalian cells exposed to 
low levels of Cd**: correlation of the effects with C** uptake 
and intracellular distribution, 4:24683 (CONF-771017-) 
CADMIUM/BIOLOGICAL EFFECTS 
Prenatal cadmium exposure: effects on essential trace metals and 
behavior in rats, 4:24708 (CONF-771017-) 
CADMIUM/DIFFUSION 
Use of perfusion in the study of placental transport of mercury and 
cadmium (Guinea pigs), 4:24703 (CONF-771017-) 
CADMIUM/ENVIRONMENTAL TRANSPORT 
Cadmium dynamics in terrestrial food webs of a coal ash basin, 
4:24528 (CONF-760429-) 
CADMIUM/MINERAL CYCLING 
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4:24560 (CONF-760429-) 
CADMIUM/REMOVAL 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
CADMIUM/TERATOGENESIS 
Cadmium-induced teratogenicity and embryotoxicity in the 
mouse, 4:24707 (CONF-771017-) 
CADMIUM/TOXICITY 
Cadmium-induced teratogenicity and embryotoxicity in the 
mouse, 4:24707 (CONF-771017-) 
Cadmium toxcity in the pregnant rat (/sup 115m/Cd), 4:24705 
(CONF-771017- ) 
Cadmium toxicity in preimplantation mouse embryo development, 
4:24706 (CONF-771017-) 
Comes toxicity of VO3~, CrO,*>, Mn**, Co**, Ni*, Cu* 
2+ and Cd** to lettuce seedlings, 4: 24525 (CONF-760429- ) 
Gumih responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T-814) 
Strain and tissue differences in cadmium-binding protein in 
cadmium-treated mice, 4:24704 (CONF-771017-) 
CADMIUM/UPTAKE 
Uptake and distribution of cadmium in corn (/sup 115 m/Cd), 
4:24678 (CONF-760429-) 
CADMIUM 115/INTESTINAL ABSORPTION 
Absorption of cadmium in the newborn and juvenile guinea pig (/ 
sup 115m/Cd, rats), 4:24676 (CONF-771017-) 
CADMIUM 115/TISSUE DISTRIBUTION 
Cadmium toxcity in the pregnant rat (/sup 115m/Cd), 4:24705 
(CONF-771017-) 
CADMIUM 115/UPTAKE 
Uptake and distribution of cadmium in corn (/sup 115 m/Cd), 
4:24678 (CONF-760429-) 
CADMIUM 126/BETA-MINUS DECAY 
Beta decays of !*°Cd and !**In to levels in '**In and }*°Sn (J,7), 
4:24841 (IS-T-841) 
CADMIUM ALLOYS/ELECTRONIC STRUCTURE 
AlSb as a high-energy photon detector, 4:24372 
CADMIUM ALLOYS/HOLE MOBILITY 
AlSb as a high-energy photon detector, 4:24372 
CADMIUM IONS/TOXICITY 
Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 
CADMIUM STANNATES 
Properties of cadmium stannate thin film electrodes and their use 
in photogalvanic cells, 4:22110 
CADMIUM SULFIDE SOLAR CELLS/CARRIER LIFETIME 
Systematic computation of the performance of photovoltaic based 
on first principles: first report, 4:22019 (UCID-18041(Pt.1)) 
CADMIUM SULFIDE SOLAR CELLS/DIFFUSION LENGTH 
Systematic computation of the performance of photovoltaic based 
on first principles: first report, 4:22019 (UCID-18041(Pt.1)) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
CdS/CdTe thin film solar cells, 4:22040 
Large grain thin film polycrystalline p-InP/n-CdS solar cell 
(Patent), 4:22031 
Photovoltaic cell array (Patent), 4:22023 
Vacuum deposition process for fabricating a CdS-Cu2S 
heterojunction solar cell device (Patent), 4:22026 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Performance of CdS/Cu2S solar cells under roof top insolation 
conditions. Technical report, 4:22014 (PB-281675) 
CADMIUM SULFIDES/CHEMICAL COATING 
Photoconductive CdS films by a chemical bath deposition process, 
4:22109 
CADMIUM SULFIDES/DISSOLUTION 
Suppression of surface dissolution of CdS photoanode by reducing 
agents, 4:22108 
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CADMIUM SULFIDES/VACUUM COATING 
Vacuum deposition process for fabricating a CdS-CueS 
heterojunction solar cell device (Patent), 4:22026 
CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 
CdS/CdTe thin film solar cells, 4:22040 
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See COMPRESSED AIR ENERGY STORAGE 
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See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
CALCIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
CALCIUM/CHEMICAL REACTIONS 
Cyclopeptide alkaloids. Synthesis of the ring system and its ion 
affinity, 4:24115 
CALCIUM/ENVIRONMENTAL TRANSPORT 
Nutrient pool changes in post-fire jack pine stands of New 
Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 
CALCIUM/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
CALCIUM/TISSUE DISTRIBUTION 
Calcium, strontium-89, strontium-90, and cesium-137 in pregnant 
white-tailed deer and related fetuses, 4:24542 (CONF-760429-) 
CALCIUM/UPTAKE 
Patterns of potassium, magnesium, and calcium uptake during 
southeastern old-field succession, 4:24517 (CONF-760429-) 
CALCIUM 40/PROTON REACTIONS 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
CALCIUM 40 REACTIONS/INELASTIC SCATTERING 
Separable approximation to time-dependent Hartree-Fock 
calculations (55.6 to 400 MeV), 4:24874 
CALCIUM 40 TARGET/ALPHA REACTIONS 
*°Ca(a,p)**Sc reaction (35 MeV: differential cross sections, 
DWBA, spectra), 4:24836 (COO-0535-766) 
CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 
Separable approximation to time-dependent Hartree-Fock 
calculations (55.6 to 400 MeV), 4:24874 
CALCIUM 40 TARGET/OXYGEN 16 REACTIONS 
Long range absorption and other direct reaction components in 
the optical potential (50 and 60 MeV, cross sections), 4:24855 
(BNL-24968) 
CALCIUM 40 TARGET/PION MINUS REACTIONS 
Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 
CALCIUM 40 TARGET/PION PLUS REACTIONS 
Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 
CALCIUM 42/HIGH SPIN STATES 
3°K(a,p)**Ca reaction, 4:24837 (COO-0535-766) 
CALCIUM 45/ENVIRONMENTAL TRANSPORT 
Mineral cycling in a young Douglas fir forest stand (**P, **Rb, 
*5Ca), 4:24546 (CONF-760429-) 
CALCIUM ALLOYS/CHEMICAL PREPARATION 
Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials (Patent), 4:23390 
CALCIUM ALLOYS/PHASE DIAGRAMS 
Calculation of isothermal sections of the Ca-Li-Mg system, 
4:23868 
CALCIUM BORIDES/ELECTRONIC STRUCTURE 
Electronic structures of the transition metal carbides and borides 
studied by x-ray photoelectron spectroscopy and band 
calculation, 4:24007 (N-78-23968) 
CALCIUM IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p *P° states of Li-like 
ions, 4:24757 
CALCIUM IONS/TOXICITY 
Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 
CALCIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
CALCIUM ISOTOPES/ROOT ABSORPTION 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
CALCIUM OXIDES/CHEMICAL REACTION KINETICS 
Fluidized-bed combustion of coal with lime additives: catalytic 
sulfation of lime with iron compounds and coal ash, 4:21318 
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CALCIUM OXIDES/MICROSTRUCTURE 

Electron microscopy study of microsegregation and defects in 
Czochralski grown calcium gallium germanium garnet single 
crystals, 4:24036 (LBL-8215) 

CALCIUM OXIDES/PHOTON-MOLECULE COLLISIONS 

Coherent scattering of gamma rays from calcium oxide (136 to 
279.5 keV), 4:24761 

CALCIUM OXIDES/REACTIVITY 

Fluidized-bed combustion of coal with lime additives: catalytic 

sulfation of lime with iron compounds and coal ash, 4:21318 
CALCIUM OXIDES/SYNTHESIS 

Kinetics and thermodynamics of decomposition of dolomite to 

metastable solid product, 4:24012 
CALCIUM SILICATES/CREEP 

Creep behavior of a model refractory system MgO-CaMgSiO, 

(1200 to 1450°C), 4:24002 
CALCIUM SULFATES/DEPOSITION 

Effect of chemical reagents on the crystallization of calcium 

sulfate, 4:21413 
CALCULATORS 

Wellsite log analysis and the programmable pocket calculator, 

4:24427 
CALIBRATION STANDARDS 

Standards for chemical or NDA measurements for nuclear 

safeguards: a review, 4:21866 
CALIFORNIA/COAL DEPOSITS 

Coal deposits of California. A selected annotated bibliography, 

4:21270 
CALIFORNIA/ECONOMIC DEVELOPMENT 

Lake County economy: potential socioeconomic impacts of 

geothermal development, 4:23549 (LBL-6877) 
CALIFORNIA/ELECTRIC POWER 

Effects of the drought on California electricity supply and 

demand, 4:23529 (LBL-6877) 
CALIFORNIA/ENERGY POLICY 

National Energy Act of 1978: Far-West perspective. A study for 
the U.S. Department of Energy, Federal Region IX, 4:23508 
(UCID-17944(Rev.1)) 

CALIFORNIA/ENERGY SUPPLIES 

California's distributed energy systems, 4:24582 (LBL-6877) 

Impacts of future coal use in California, 4:21261 (LBL-6877) 

Water requirements for future energy production in California, 
4:23530 (LBL-6877) 

CALIFORNIA/GEOPHYSICAL SURVEYS 
Exploration criteria for low permeability geothermal resources. 
inal report (Coso KGRA), 4:22498 (TID-28733) 
CALIFORNIA/INSOLATION 

Analysis of the California solar resource, 4:21967 (LBL-6877) 

Analysis of the California solar resource. Volume 2. Final report, 
4:21969 (LBL-7860(Vol.2)) 

CALIFORNIA/LAND USE 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 

CALIFORNIA/OFFSHORE OPERATIONS 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 4: California. Final technical 

rt, 4:21377 (PB-281449) 
CALIFORNIA/OIL FIELDS 

200 sand steamflood demonstration project. First annual report, 

June 1976-June 1977, 4:21384 (SAN-1277-1) 
CALIFORNIA/WATER RESOURCES 

Electrical load management for the California water system, 
4:23447 (LBL-6877) 

Water conservation scenario for the residential and industrial 
sectors in California: potential savings of water and related 
energy, 4:23446 (LBL-6877) 

Water requirements for future energy production in California, 
4:23530 (LBL-6877) 

CALIPER LOGGING/COMPUTER GRAPHICS 

Computer Caliper, finger prints of the hole, from Austin Chalk to 

Ellenburger, 4:24431 
CALORIMETERS/DESIGN 
a measurements of energy stored during a tensile test, 


Plutonium assay calorimeters (For small samples, bulk, and 4-m 
Pu-recycle fuel rods), 4:21843 (CONF-780872-2) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
Event Handler: a fast programmable, CAMAC-coupled data 
acquisition interface, 4:22954 (CONF-781033-19) 
CAMAC SYSTEM/EQUIPMENT INTERFACES 
Conceptual description of a real-time computerized laboratory 
instrumentation system: 222-S Laboratory/Rockwell Hanford 
Operations, 4:24049 (RHO-SA-3) 
CAMAC SYSTEM/PROGRAMMING 
Standard software for CAMAC, 4:25112 (CONF-780978-1) 
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CAMEROON/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
NOVA SCOTIA 
ONTARIO 
SASKATCHEWAN 
CANADA/NATURAL GAS DEPOSITS 
Significance of petroleum resource estimates and their relation to 
exploration, 4:21341 
CANADA/NATURAL GAS PROCESSING PLANTS 
Sulphur recovery at the Ram River Gas Plant, 4:21549 (CONF- 
7703114-) 
CANADA/PETROLEUM DEPOSITS 
Significance of petroleum resource estimates and their relation to 
exploration, 4:21341 
CANADA/RADIOACTIVE WASTE DISPOSAL 
Underground disposal of Canada’s nuclear waste, 4:21832 
CANADA/URANIUM DEPOSITS 
Genetic aspects and classification of important Canadian uranium 
deposits, 4:21645 
Geology of the Cluff Lake uranium deposits, 4:21646 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/FUEL ASSEMBLIES 
Thermal hydraulics of accelerator breeder systems for 
regeneration of reactor fuel assemblies, 4:22796 
CANDU TYPE REACTORS/RADIOACTIVE WASTE 
PROCESSING 
Preparation and storage of solid radwaste from CANDU-PHW 
reactors, 4:22826 
CANDU TYPE REACTORS/RADIOACTIVE WASTE 
STORAGE 
Preparation and storage of solid radwaste from CANDU-PHW 
reactors, 4:22826 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/SOLDERING 
Soldering automation. Final report, 4:24303 (BDX-613- 
1865(Rev.)) 
CARBAMIDE 
See UREA 
CARBENES/MOLECULAR WEIGHT 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, January-March 1978, 4:21230 (FE- 
2031-11) 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/BIOLOGICAL ACCUMULATION 
Effect of Prudhoe crude oil on carbon assimilation by planktonic 
algae in an arctic pond, 4:24563 (CONF-760429-) 
CARBON/CHEMICAL REACTIONS 
HTGR Fuel Recycle Development Program (189a OHO45). Fuel 
refabrication, Task 500. Rate-controlling factors in the 
carbothermic preparation of UO2-UC2-C microspheres , 4:21693 
(ORNL/TM-6589) 
CARBON/DEGASSING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
CARBON/ENVIRONMENTAL TRANSPORT 
Atmospheric Aerosol Research Group, 4:24481 (LBL-6877) 
CARBON/METALLURGICAL EFFE FFECTS 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 
Magnetic relaxation studies of the motion of hydrogen and 
deuterium in iron, 4:23904 
Theoretical estimate of the strain-dependent elastic dipole tensor 
for interstitial impurities in bcc metals and of the strength of the 
non-linear Snoek effect, 4:23901 
CARBON/PHYSICAL RADIATION EFFECTS 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
CARBON/PION MINUS REACTIONS 
Pion dissociation in the nuclear Coulomb field (Upper limit, 
differential cross sections), 4:24779 (COO-1764-337) 
CARBON/SPUTTERING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
CARBON 11/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
pie gy report, February 1978-January 1979, 4:24127 (ORO- 
3898-39) 
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CARBON 12 TARGET/ALPHA REACTIONS 
Pickup to unbound projectile states ('*C(a,°Li)''B, DWBA 
calculation), 4:24823 (COO-0535-766) 
CARBON 12 TARGET/HELIUM 3 REACTIONS 
Proton stripping and pickup on '*C (25.4 and 23 MeV: angular 
distributions, DWBA), 4:24824 (COO-0535-766) 
CARBON 12 TARGET/PION MINUS REACTIONS 
Elastic scattering of pions from '*C (162 MeV: differential cross 
sections), 4:24827 (COO-0535-766) 
Technique for determining neutron densities using low energy 7~ 
nucleus scattering, 4:24822 (COO-0535-766) 
CARBON 12 TARGET/PION PLUS REACTIONS 
Elastic scattering of pions from '*C (162 MeV: differential cross 
sections), 4:24827 (COO-0535-766) 
CARBON 12 TARGET/PROTON REACTIONS 
12C, 54Fe, and *°*Pb(p,t) reactions at E/sub p/ = 80 MeV 
(Angular distributions, spectra, DWBA), 4:24858 (COO-0535- 
766 


(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
CARBON 13/NUCLEAR MAGNETIC RESONANCE 
Analytical methodology in assessing petroleum pollution, 4:21484 
CARBON 13/NUCLEAR RADII 
Technique for determining neutron densities using low energy 7” 
nucleus scattering, 4:24822 (COO-0535-766) 
CARBON 13 TARGET/ALPHA REACTIONS 
13C(a,p)!®N reaction (35 MeV: angular distributions, DWBA), 
4:24825 (COO-0535-766) 
CARBON 13 TARGET/PION MINUS REACTIONS 
Technique for determining neutron densities using low energy 77 
nucleus scattering, 4:24822 (COO-0535-766) 
CARBON 13 TARGET/PROTON REACTIONS 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
CARBON 14/RADIATION HAZARDS 
Scenarios for '*C release to the atmosphere by the world nuclear 
industry and estimated radiological impacts (Projections for the 
years 1975 through 2020), 4:21835 (CONF-7810133-1) 
CARBON 14 TARGET/HELIUM 3 REACTIONS 
Proton stripping and pickup on '*C (25.4 and 23 MeV: angular 
distributions, DWBA), 4:24824 (COO-0535-766) 
CARBON 14 TARGET/TRITON REACTIONS 
Proton stripping and pickup on ‘*C (25.4 and 23 MeV: angular 
distributions, DWBA), 4:24824 (COO-0535-766) 
CARBON COMPOUNDS/DEGASSING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
CARBON COMPOUNDS/METABOLISM 
Wavelength-effects of incident light on carbon metabolism in 
Chlorella cells, 4:22079 
CARBON COMPOUNDS/PHYSICAL RADIATION EFFECTS 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
CARBON COMPOUNDS/SPUTTERING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
CARBON DIOXIDE/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 


6877) 
CARBON DIOXIDE/ADSORPTION 
MDEA used in ethane purification, 4:21545 (CONF-7703114-) 
CARBON DIOXIDE/CORROSIVE EFFECTS 
New approach to the study of the oxidation of metals in hostile 
environments (773°K at atmospheric pressure), 4:23947 
CARBON DIOXIDE/FOLIAR UPTAKE 
Two phases of CO: absorption on leaves, 4:22080 
CARBON DIOXIDE/PRODUCTION 
Inert gas producing systems, 4:24090 (CONF-7703114-) 
CARBON DIOXIDE/REMOVAL 
Bulk removal of carbon dioxide with Selexol solvent at Pikes Peak 
Plant, 4:21553 (CONF-7703114-) 
Decarbonating a gas with a wetted filter (Patent), 4:23688 
Increased natural gas recovery from physical solvent gas treating 
systems, 4:21546 (CONF-7703114-) 
Treating systems for ethane recovery plants, 4:21424 (CONF- 
7703114-) 
CARBON DIOXIDE/TRANSLOCATION 
Two phases of CO: absorption on leaves, 4:22080 
CARBON DIOXIDE/UPTAKE 
Wavelength-effects of incident light on carbon metabolism in 
Chlorella cells, 4:22079 
CARBON DIOXIDE ACCEPTOR PROCESS/COMPARATIVE 
EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 


CARBON STEELS/CRYSTAL-PHASE 


CARBON DIOXIDE LASERS/EMISSION 
Scanning analyzer of the spatial distribution of COz laser radiation, 
4:24272 
CARBON DIOXIDE LASERS/LASER CAVITIES 
Tilted mirror unstable resonator laser cavity, 4:24277 
CARBON DIOXIDE LASERS/PERFORMANCE 

High power (~ 10 GW) short pulse (= 1 ns) CO. TEA amplifier, 
4:24251 (LA-UR-78-3081) 

CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 

Miniature waveguide COs laser, 4:24253 (LBL-6877) 

CARBON DIOXIDE LASERS/SPARK GAPS 

Method of reducing arcing in a gas transport laser (Patent), 

4:24265 
CARBON DIOXIDE LASERS/SPECIFICATIONS 

Miniature waveguide CO, laser, 4:24253 (LBL-6877) 

CARBON DIOXIDE LASERS/WELDING MACHINES 

Welding of copper silicon and zirconium II using the 1200 watt 
CO: continuous laser, 4:24410 (UNI-1190) 

CARBON IONS/ELECTRON-ION COLLISIONS 

Electron impact ionization of C IV and N V (Cross sections), 

4:24764 
CARBON IONS/ENERGY LEVELS 

Fine structure in the 1s2p? *P° and 1s2s2p *P° states of Li-like 

ions, 4:24757 
CARBON IONS/RBE 

Effects of ionizing radiation on the light sensing elements of the 
retina (Structural and physiological effects of carbon, helium, 
and neon ions on rods and cones of salamanders and mice), 
4:24661 (LBL-5683) 

CARBON MONOXIDE/ABSORPTION SPECTROSCOPY 

Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877) 

CARBON MONOXIDE/ACOUSTIC MONITORING 

Sensitive optoacoustic detection of carbon monoxide by resonance 
absorption, 4:24482 (LBL-6877) 

CARBON MONOXIDE/AIR POLLUTION CONTROL 

General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 

Oxidation of NO/sub x/ and reduction of CO in combustion 
engines, preferably to clean the exhaust gases in vehicle engines 
(Patent), 4:23812 

CARBON MONOXIDE/BIOLOGICAL EFFECTS 

Effect of carbon monoxide on glucose metabolism and growth of 

rat embryos, 4:24699 (CONF-771017-) 
CARBON MONOXIDE/COMBUSTION 

Catalytic properties of natural and rare-earth-promoted 
manganese nodules, 4:24137 (BM-RI-8330) 

CARBON MONOXIDE/ION-MOLECULE COLLISIONS 

Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979 
(Summaries of research activities at University of Rochester), 
4:24760 (COO-4694-1) 

CARBON MONOXIDE/METHANATION 

Catalysis on the atomic scale (Emmett Award Lecture of 1977), 
4:21922 

Kinetics of methanation in a Berty reactor, 4:21923 

CARBON MONOXIDE/MONITORING 

Instrumentation for air pollution monitoring, 4:24498 

CARBON MONOXIDE/TERATOGENESIS 

Teratogenic potential of sulfur dioxide and carbon monoxide in 
mice and rabbits, 4:24698 (CONF-771017-) 

CARBON MONOXIDE/X-RAY EMISSION ANALYSIS 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 

CARBON STEELS 
See also STEEL-ASTM-A106 
CARBON STEELS/CORROSION 

Materials problems in coal gasification and liquefaction, 4:23946 

Report of field corrosion testing in geothermal water at the 
Takinogami field, 4:22545 (CONF-751267-18) 

Steel selection and usage in refinery operations, 4:23948 

CARBON STEELS/CORROSION RESISTANCE 

Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 

High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 

Materials for direct combustion fluidized-bed steam generators, 
4:23917 

CARBON STEELS/CREEP 

Failure analysis of ruptured steam-generator pipe, Cat Canyon oil 
field, 4:21385 (SAND-78-1388) 

CARBON STEELS/CRYSTAL-PHASE TRANSFORMATIONS 

Metallography of bainitic transformation in silicon containing 
steels, 4:23870 





CARBON STEELS/EROSION 


CARBON STEELS/EROSION 
Materials problems in coal gasification and liquefaction, 4:23946 
CARBON STEELS/FRACTURE PROPERTIES 

Retained austenite and tempered martensite embrittlement, 

4:23910 
CARBON STEELS/MECHANICAL PROPERTIES 

Materials for direct combustion fluidized-bed steam generators, 

4:23917 
CARBON STEELS/METALLOGRAPHY 

Metallography of bainitic transformation in silicon containing 

steels, 4:23870 
CARBON STEELS/PHYSICAL RADIATION EFFECTS 

Remote radiometric method for controlling the corrosion of 
equipment under industrial conditions (Alpha particles for Al 
and protons for steel), 4:23970 

CARBON STEELS/TEMPERATURE EFFECTS 
Steel selection and usage in refinery operations, 4:23948 
CARBON STEELS/WELDED JOINTS 

Welding and code requirements in power plant construction, 

4:23842 
CARBON SULFIDES/MATERIALS RECOVERY 

Process for the production of carbon disulfide from sulfur dioxide 

removed from a flue gas (Patent), 4:22667 
CARBON TETRAFLUORIDE/CHEMICAL REACTIONS 
Nuclear methods in chemical kinetics. Technical progress report, 
April 1, 1978-March 31, 1979, 4:24113 (TID-29333) 
CARBONATE ROCKS/EVALUATION 
Permeability from well logs Shaybah Field, Saudi Arabia, 4:21367 
CARBONITRIDES/CORROSION RESISTANCE 

Erosion properties of reactively sputtered titanium carbonitrides, 

4:24021 
CARBONITRIDES/EROSION 

Erosion properties of reactively sputtered titanium carbonitrides, 

4:24021 
CARBONITRIDES/FABRICATION 

Erosion properties of reactively sputtered titanium carbonitrides, 

4:24021 
CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 

Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 

CARCINOGENESIS/RESEARCH PROGRAMS 

Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 

CARCINOGENESIS/RISK ASSESSMENT 

Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 

CARIBOU 
See DEER 
CAROLINA POWER AND LIGHT-2 REACTOR 
See ROBINSON-2 REACTOR 
CASCADE IMPACTORS/COMPARATIVE EVALUATIONS 

Improved sampling technique for use in vertical shaft type 

furnaces, 4:24411 
CASCADE IMPACTORS/DESIGN 

Improved sampling technique for use in vertical shaft type 
furnaces, 4:2441] 

CAST IRON/CORROSION RESISTANCE 

Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 

CAT SCANNING/CDTE SEMICONDUCTOR DETECTORS 

Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 

CATALYSIS/REVIEWS 
Photoassisted heterogeneous catalysis with optical fibers: I. 
Isolated single fiber, 4:22105 
CATALYST SUPPORTS/FABRICATION 
Method for making a fuel cell electrode (Patent), 4:23577 
CATALYSTS/CHEMICAL PREPARATION 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, March 21, 
1978-June 20, 1978, 4:21192 (FE-2729-3) 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 

CATALYSTS/COMPARATIVE EVALUATIONS 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

September 1978-November 1978, 4:21155 (FE-2034-13) 
CATALYSTS/PERFORMANCE TESTING 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, March 21, 
1978-June 20, 1978, 4:21192 (FE-2729-3) 
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CATALYSTS/POISONING 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, March 21, 
1978-June 20, 1978, 4:21192 (FE-2729-3) 

Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 

CATALYSTS/REACTION KINETICS 
Catalysis on the atomic scale (Emmett Award Lecture of 1977), 
922 


CATALYSTS/RECOVERY 
Exxon catalytic coal gasification process: predevelopment 
program. Quarterly technical progress report, July 1-September 
30, 1977, 4:21184 (FE-2369-21) 
CATALYSTS/SERVICE LIFE 
Gas generator research and development: BI-GAS process. 88th 
monthly progress report, December 1978. BCR Report L-956, 
4:21175 (FE-1207-56) 
CATALYTIC CONVERTERS/CATALYSTS 
Connections between activity and surface states on multifunctional 
catalysts for the purification of automobile off-gases, 4:23802 
(AED-CONF-78-150-009) 
CATALYTIC CONVERTERS/DESIGN 
Apparatus for treatment of exhaust gases (Patent), 4:23804 
Catalyst for the purification of an exhaust gas (Patent), 4:23807 
Catalytic purifier unit (Patent), 4:23809 
CATALYTIC CONVERTERS/PERFORMANCE 
Connections between activity and surface states on multifunctional 
catalysts for the purification of automobile off-gases, 4:23802 
(AED-CONF-78-150-009) 
CATALYTIC CONVERTERS/TEMPERATURE CONTROL 
Overheat preventing system for exhaust gas purifier of vehicles 
(Patent), 4:23805 
CATALYTIC CRACKING/CATALYSTS 
Mass transport characteristics of zeolite cracking catalysts. 
Quarterly report, April 1-June 30, 1978, 4:21217 (FE-2727-3) 
CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CATIONS/ION MOBILITY 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
CAVITIES 
See also BOREHOLES 
UNDERGROUND STORAGE 
CAVITIES/STABILITY 
Preliminary long-term stability criteria for compressed air energy 
storage caverns in salt domes, 4:23316 (PNL-2871) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
CAVITY RESONATORS/DESIGN 
Design of quarter wavelength resonator for 2 megahertz heavy 
ion linear accelerator, 4:24344 (BNL-50872) 
CBA PROCESS 
See AMOCO SULFUR RECOVERY PROCESS 
CDC COMPUTERS/PROGRAMMING 
TFILE: a user callable tape file archiving system for NOS, 
4:25128 (SAND-78-2022) 
CDTE SEMICONDUCTOR DETECTORS/DIAGNOSTIC USES 
Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 
CE ENTRAINED FUEL PROCESS/COMPARATIVE 
EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
CELL CYCLE/TEMPERATURE EFFECTS 
Effect of elevated temperatures on cell cycle kinetics of rat 
gliosarcoma cells, 4:24620 (LBL-8100) 
CELL CYCLE/TIME MEASUREMENT 
Effects of low-dose x-radiation on the matrix cells in the 
telencephalon of mouse embryos, 4:24655 (CONF-771017-) 
CELL FLOW SYSTEMS/OPERATION 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 
CELL KILLING/RADIOINDUCTION 
Unique biophysical studies with diatomic deuterium beams 
(Survival studies with V79 Chinese hamster cells), 4:24632 
(BNL-25203) 
CELL MEMBRANES/ELECTRON DIFFRACTION 
Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 
CELL MEMBRANES/ELECTRON MICROSCOPY 
Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 
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CELL MEMBRANES/PERMEABILITY 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 
CELL MEMBRANES/RADIOSENSITIVITY 
Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 
CELL NUCLEI/COMPARATIVE EVALUATIONS 
Heterochromatin and histone phosphorylation, 4:24614 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASES/BIOSYNTHESIS 
Hypercellulolytic mutants and their role in saccharification, 
4:24621 (CONF-7806107-3) 
CELLULASES/METABOLISM 
Impact of crude oil on root respiration and levels of soluble soil 
cellulase in coastal arctic tundra, 4:24526 (CONF-760429-) 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Composition and enzymatic hydrolysis of cellulosic agricultural 
residues, 4:21935 (LBL-6877) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/INSTALLATION 
Lentia 2000. Europe's largest roof heating center, 4:23653 
CENTRAL HEATING PLANTS/MAINTENANCE 
Lentia 2000. Europe's largest roof heating center, 4:23653 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
CENTRAL NERVOUS SYSTEM/TERATOGENESIS 
Behavioral assessment in the developmental toxicology of energy- 
related industrial pollutants, 4:24697 (CONF-771017-) 
CENTRAL RECEIVERS/DESIGN 
Open cycle gas turbine solar electric system: detailed design and 
fabrication of a 1 MWt bench model receiver, 4:22138 (EPRI- 
ER-515-SR) 
Solar-heated-air turbine generating systems, 4:22134 (COO-4878-1) 
Windowed versus windowless solar energy cavity receivers, 
4:22135 (COO-4878-2) 
CENTRAL RECEIVERS/HEAT TRANSFER 
Fluid mechanics and thermodynamics of heat receiver pipe flow 
in gas cycle power stations, 4:22132 (AED-CONF-78-212-002) 
CENTRAL RECEIVERS/HEAT TRANSFER FLUIDS 
Fluid mechanics and thermodynamics of heat receiver pipe flow 
in gas cycle power stations, 4:22132 (AED-CONF-78-212-002) 
CENTRAL RECEIVERS/MATERIALS TESTING 
Open cycle gas turbine solar electric system: detailed design and 
fabrication of a 1 MWt bench model receiver, 4:22138 (EPRI- 
ER-515-SR) 
CENTRAL RECEIVERS/OPTIMIZATION 
Parametric study of optimized central receiver systems, 4:22146 
CENTRIFUGAL FAST ANALYZERS/COMPARATIVE 
EVALUATIONS 
Improved sampling technique for use in vertical shaft type 
furnaces, 4:24411 
CENTRIFUGAL FAST ANALYZERS/DESIGN 
Improved sampling technique for use in vertical shaft type 
furnaces, 4:24411 
CENTRIFUGE ENRICHMENT PLANTS/GAS CENTRIFUGES 
Structure of the Stewartson layers in a gas centrifuge. Pt.2. 
Insulated side wall, 4:21686 
CEPHEIDS/EMISSION SPECTRA 
Theoretical light and velocity curves for Cepheid variables 
(Nonlinear models), 4:24733 (LA-7598-MS) 
CEPHEIDS/VELOCITY 
Theoretical light and velocity curves for Cepheid variables 
(Nonlinear models), 4:24733 (LA-7598-MS) 
CERAMICS/BRAZING 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
CERAMICS/CORROSION 
Ceramic materials development for low expansion, high strength 
MAS bodies to be used in ceramic matrix systems (Magnesium 
aluminium silicate glass-ceramic materials), 4:23758 
CERAMICS/ETCHING 
Etching study for the MC2980 glass ceramic preform, 4:23979 
(SAND-78-1295) 
CERAMICS/INTERFACES 
Replication technique for examining defects in the interface of a 
metal-to-glass ceramic bond, 4:23849 (GEPP-TIS-391) 


CESIUM 134/RADIOECOLOGICAL CONCENTRATION 


CERAMICS/MATERIALS TESTING 
Ceramic materials development for low expansion, high strength 
MAS bodies to be used in ceramic matrix systems (Magnesium 
aluminium silicate glass-ceramic materials), 4:23758 
CERAMICS/MECHANICAL PROPERTIES 
Use of statistics in ceramic design and evaluation, 4:23741 
CERAMICS/MEETINGS 
Ceramics for high performance applications. II, 4:23555 
CERAMICS/PERFORMANCE TESTING 
2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 
CERAMICS/RESEARCH PROGRAMS 
Ceramic applications in the advanced Stirling automotive engine, 
4:23783 
Ceramic materials development for low expansion, high strength 
MAS bodies to be used in ceramic matrix systems (Magnesium 
aluminium silicate glass-ceramic materials), 4:23758 
Overview of ARPA/ERDA/Ford ceramic turbine program, 
4:22624 
Overview of ceramic bearing technology, 4:23759 
CERAMICS/USES 
Aerodynamic design considerations for ceramic axial turbines, 
4:23743 
Ceramic turbine rotors: engine test and development, 4:23753 
Ceramics for the advanced automotive gas turbine engine: a look 
at a single shaft design, 4:23773 
Cooled vs uncooled advanced gas turbine engine cycles in an 
Army tank application, 4:23772 
Development of a ceramic turbine rotor hot spin test rig, 4:23751 
Development of ceramic parts for a truck gas turbine at MTU, 
4:23761 
Overview of ceramic bearing technology, 4:23759 
Reliability and durability of ceramic regenerators for gas turbine 
applications, 4:23756 
Use of statistics in ceramic design and evaluation, 4:23741 
Utilization of data relating to fin geometry and manufacturing 
processes of ceramic matrix systems to the design of ceramic 
heat exchangers, 4:23757 
CERAMICS/VAPOR DEPOSITED COATINGS 
Gold layers on ceramics, 4:23844 
CERIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
CERIUM/COMBUSTION 
Impact thresholds for the initiation of metal sparking. Final report, 
4:23922 (AD-A-054738) 
CERIUM/ENVIRONMENTAL TRANSPORT 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
CERIUM/IGNITION 
Impact thresholds for the initiation of metal sparking. Final report, 
4:23922 (AD-A-054738) 
CERIUM 144/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
CERN/ACCELERATOR FACILITIES 
MANTIS: a compact mobile remote handling system for 
accelerator halls and tunnels, 4:24198 
CESIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
CESIUM/ADSORPTION 
Interactions of simulated waste radionuclides and rocks (Cs, Sr, 
Gd, U on argillite, sandstone, dolomite, clayey halite.), 4:21808 
(SAND-78-0929C) 
CESIUM/ION-ATOM COLLISIONS 
Negative ion formation by charge exchange between hydrogen 
and cesium (Cross sections, 200 to 2000 eV), 4:24766 
CESIUM/LEACHING 
Hydrothermal reactions of nuclear waste solids . A preliminary 
study (At 350 and 250°C), 4:21796 (PNL-2759) 
CESIUM/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
CESIUM 134/ENVIRONMENTAL TRANSPORT 
Dynamics of cesium-134 and biomass in treated and untreated 
turkey oak leaf-litter bags (Effect of microflora on loss rates of 
weight and '**Cs from oak leaf litter), 4:24543 (CONF-760429-) 
CESIUM 134/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 





CESIUM 137/BODY BURDEN 


CESIUM 137/BODY BURDEN 
Using radioecolo ogical data to determine prey selection by the 
Alaska wolf (1*7Cs), 4:24583 (CONF-760429-) 
CESIUM 137/DIFFUSION 
Migration of cesium in dolomite from the Rustler Formation in 
the Los Medanos area in Southeastern New Mexico (Potential 
site for WIPP), 4:21809 (SAND-78-1179C) 
CESIUM 137/ECOLOGICAL CONCENTRATION 
Patterns of cesium-137 distribution across two disparate 
floodplains (Savannah River Plant), 4:24571 (CONF-760429-) 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
Organic matter budget i in a mixed-hardwood forest in north 
central Florida ('*’Cs), 4:24545 (CONF-760429-) 
Radiocesium transfer through aerial pathways in a South Carolina 
flooplain forest (*°7Cs), 4:24502 (CONF-760429-) 
Radiocesium movement in a gray rabbit brush community ('*7Cs, 
chrysothamnus nausosus), 4:24544 (CONF-760429-) 
Redistribution of cesium-137 due to erosional processes in a 
Wisconsin watershed, 4:24572 (CONF-760429-) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
CESIUM 137/TISSUE DISTRIBUTION 
Calcium, strontium-89, strontium-90, and cesium-137 in pregnant 
white-tailed deer and related fetuses, 4:24542 (CONF-760429-) 
CESIUM COMPOUNDS/CHEMICAL REACTION KINETICS 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
CESIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-No*‘ember 30, 
1978, 4:24548 (COO-1495-30) 
CESIUM ISOTOPES/ROOT ABSORPTION 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
CESIUM OXIDES/CORROSION 
Materials engineering and development for coal fired MHD 
wer generators, 4:24019 
CESIUM OXIDES/EVAPORATION 
Materials engineering and development for coal fired MHD 
wer generators, 4:24019 
CESIUM SILICATES/CHEMICAL PREPARATION 
Preparation and x-ray characterization of CsAISi0,, 4:23984 
CESIUM SILICATES/CRYSTAL STRUCTURE 
Preparation and x-ray characterization of CsAISi0,, 4:23984 
CHARGED PARTICLES 
See also DEUTERONS 
IONS 


J 


TRIT 
CHARGED PARTICLES/ELECTRODYNAMICS 
Synchrotron light and its uses (Historical review), 4:24777 (BNL- 


5061) 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
Minicourse in Lie perturbative methods, 4:24944 (LBL-8453) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
CHARMED MESON RESONANCES 
D RESONANCES 
CHARM PARTICLES/REVIEWS 
Some recent results on strong interactions, 4:24776 (ANL-HEP- 
CP-78-45) 
CHARMED BARYON RESONANCES/PARTICLE 
PRODUCTION 
Recent results from the FNAL 15 foot bubble chamber, 4:24781 
(BNL-24932) 
CHARMED MESON RESONANCES/PARTICLE PRODUCTION 
Recent results from the FNAL 15 foot bubble chamber, 4:24781 
(BNL-24932) 
CHARS/CHEMICAL REACTIONS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres. Semi-annual progress 
report, 4:21198 (TID-28545) 
CHARS/CORROSIVE EFFECTS 
Corrosion of Fe-10AI-Cr alloys by coal char, 4:23943 
CHELATING AGENTS/BIOLOGICAL EFFECTS 
Role of synthetic chelating agents in trace metal uptake by plants, 
4:24527 (CONF-760429-) 
CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
ACTIVATION ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
ION MICROPROBE ANALYSIS 
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ION SCATTERING ANALYSIS 

ION SELECTIVE ELECTRODE ANALYSIS 

NUCLEAR REACTION ANALYSIS 

THERMAL GRAVIMETRIC ANALYSIS 

X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/MEETINGS 

Analytical chemistry in the exploration, mining and processing of 
materials, 4:24050 

Nuclear safeguards analysis: nondestructive and analytical 
chemical techniques, 4:21864 

CHEMICAL ANALYSIS/QUALITY ASSURANCE 

Laboratory quality assurance, 4:24048 (HEDL-SA-1413) 

CHEMICAL EFFLUENTS/AIR POLLUTION 

Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL IMPACTS 

Chemical effluents in surface waters from nuclear power plants. 
Quarterly progress report, 4:23070 (UCID-17744-78-4) 

CHEMICAL EFFLUENTS/TOXICITY 

Environmental and health study of a low-Btu gasifier (Univ. of 
Minnesota-Duluth demonstration gasifier), 4:21170 (CONF- 
781045-5) 

CHEMICAL EFFLUENTS/WATER POLLUTION 

Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 

Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 

CHEMICAL EFFLUENTS/WATER TREATMENT 

Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 

CHEMICAL EXPLOSIVES 
See also TATB 

Description of the explosives processing equipment operated by 
the Chemistry and Materials Science Department at Site 300, 
4:24451 (UCID-18022) 

CHEMICAL EXPLOSIVES/DESIGN 

Computer code design of shaped charges (CHPCODSC code), 
4:24456 (UCRL-52598) 

Generalized shaped-charge design: advanced System I (an 
overview of the 1976-1977 physics design program), 4:24453 
(UCRL-52536) 

CHEMICAL EXPLOSIVES/DETONATIONS 

Shock initiation and detonation models in one and two dimensions 

(PBX-9404, RX-03-BB), 4:24452 (UCID-18024) 
CHEMICAL EXPLOSIVES/EXTRUSION 

Measuring small internal pressures along a tube during steady 

flow, 4:24458 
CHEMICAL EXPLOSIVES/FAILED ELEMENT DETECTION 
Detection of perfluorinated taggants in electric blasting caps by 
electron capture monitors, 4:24375 (BNL-25050) 
CHEMICAL EXPLOSIVES/GRINDING 
Safety considerations in grinding HMX, 4:24446 (MLM-2557(OP)) 
CHEMICAL EXPLOSIVES/MACHINING 

LeBlond precision lathe safety modifications for HE machining, 
4:24450 (UCID-18001) 

CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 

Fabrication of manganin stress gauges for use in detonating high 
explosives, 4:24457 (UCRL-81371) 

CHEMICAL EXPLOSIVES/QUALITATIVE CHEMICAL 

ANALYSIS 

Isolation of analytical samples of TATB impurities, 4:24444 
(MHSMP-78-67) 

CHEMICAL EXPLOSIVES/RADICALS 

Relative stability of high explosive free-radical configurations 
(PETN, BTF (no H), HNS, RDX, HMX, TNT, NQ (low Q.), 
AP, AN (no C), DATB, TATB, DIPAM), 4:24455 (UCRL- 
52578) 

CHEMICAL EXPLOSIVES/RECYCLING 
Recycle process for TATB PBX parts, 4:24445 (MHSMP-78-68) 
CHEMICAL EXPLOSIVES/TEST FACILITIES 

Survey of contained high explosive firing facilities, 4:24449 
(UCID-17981) 

CHEMICAL EXPLOSIVES/THERMAL DIFFUSIVITY 

Measuring thermal diffusivities of high explosives by the flash 
method (LX-04, LX-07, LX-09, LX-10, LX-14, and RX-03-BB), 
4:24454 (UCRL-52565) 

CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/ENERGY EFFICIENCY 

Prototypes and demonstration plants for better energy utilization, 

4:23671 (SIND-1978-6) 
CHEMICAL INDUSTRY/FUEL SUBSTITUTION 
Solar fuels and chemicals study, results, 4:22299 (CONF-781103-1) 





MAY 15, 1979 


CHEMICAL INDUSTRY/SOLAR PROCESS HEAT 
Solar fuels and chemicals study, results, 4:22299 (CONF-781103-1) 
CHEMICAL LASERS 

Electronics Engineering Department quarterly report No. 2, 1978, 

4:25038 (UCRL-50025-78-2) 
CHEMICAL LASERS/DESIGN 

Hydrogen-fluoride laser conceptual design for laser fusion, 

4:24283 
CHEMICAL LASERS/FREQUENCY CONTROL 
Frequency stability and stabilization of a chemical laser (HF/DF), 
4:24282 
CHEMICAL LASERS/GAIN 
Small-signal gain measurements in a c-w chemical laser, 4:24281 
CHEMICAL LASERS/OPERATION 

Spike: a computer model for the H2(D2) + F2 pulsed chemical 

laser. Interim report, 4:24249 (AD-A-054929) 
CHEMICAL LASERS/STABILIZATION 
Frequency stability and stabilization of a chemical laser (HF/DF), 
4:24282 
CHEMICAL RADIATION EFFECTS 
See also RADIOL YSIS 
CHEMICAL RADIATION EFFECTS/MEETINGS 
Radiation for pollution control, 4:24124 (INIS-mf-4220) 
CHEMICAL REACTORS/DESIGN 

Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 

CHEMISTRY 
See also PHOTOCHEMISTRY 
CHEMISTRY/COMPUTER CALCULATIONS 

Planning Committee for a National Resource for Computation in 
Chemistry. Final report, October 1, 1974-June 30, 1977, 4:24045 
(COO-2518-1) 

CHEMISTRY/RESEARCH PROGRAMS 

Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 

NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 

CHEMISTRY/REVIEWS 

High temperature chemistry: modern research and new frontiers, 

4:24046 


CHEMISTRY/U GROUPS 
Application of the boson polynomials of U(n) to physical 
problems (Review), 4:24807 (LA-UR-78-2395) 
CHERENKOV COUNTERS/DESIGN 
Design and performance of a broad band focusing Cherenkov 
counter, 4:24389 
CHERENKOV COUNTERS/PERFORMANCE 
Design and performance of a broad band focusing Cherenkov 
counter, 4:24389 
CHICAGO/COMMERCIAL BUILDINGS 
Formerly utilized MED/AEC sites remedial action program: 
radiological survey of the former GSA, 39th Street Warehouse, 
1716 Pershing Road, Chicago, Illinois. Final report, 4:21736 
(DOE/EV-0005/9) 
CHINONE 
See BENZOQUINONES 
CHLAMYDOMONAS/METABOLISM 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 
CHLAMYDOMONAS/MUTATIONS 
Mutational analysis of Chlamydomonas reinhardi: application to 
biological solar energy conversion, 4:22075 
CHLORELLA/PHOTOSYNTHESIS 
Conversion of glucose-polymer to sucrose in Chlorella induced by 
high temperature, 4:22082 
Wavelength-effects of incident light on carbon metabolism in 
Chlorella cells, 4:22079 
CHLORELLA/PRODUCTION 
Mass culture of Chlorella in Asian countries, 4:22091 
CHLORELLA/RESPIRATION 
Wavelength-effects of incident light on carbon metabolism in 
Chlorella cells, 4:22079 
CHLORIDES/CORROSIVE EFFECTS 
Caustic stress corrosion cracking studies at 288 C (550 F) using the 
straining electrode technique-comparison of Alloy 600, Alloy 
800, and Type 304 stainless steel, 4:23944 
CHLORINATION/ENVIRONMENTAL EFFECTS 
Plutonium in drinking water: effects of chlorination on its 
maximum permissible concentration, 4:24574 
CHLORINE/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 


CHROMIUM/METALLURGICAL EFFECTS 


CHLORINE/BIOLOGICAL EFFECTS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 
CHLORINE/CHEMICAL REACTIONS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 
CHLORINE/ENVIRONMENTAL TRANSPORT 
Fate of chlorine in seawater. Progress report, August 1, 1977- 
September 31, 1978, 4:24567 (ORO-5572-1) 
CHLORINE/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 
CHLORINE COMPOUNDS/AIR POLLUTION CONTROL 
General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 
CHLORINE IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p ‘P° states of Li-like 
ions, 4:24757 
CHLORINE IONS/ENERGY-LEVEL TRANSITIONS 
Lamb shift and fine structure of n=2 in **C] XVI (Wavelengths), 
4:24753 (CONF-780988-4) 
CHLORINE IONS/ION-ATOM COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28) 


CHLORINE IONS/ION-MOLECULE COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28 


CHLOROPHYLL/PHOTOCHEMICAL REACTIONS 

Chlorophyll function in the photosynthetic reaction center, 
4:24607 

CHLOROPLASTS/CELL MEMBRANES 

Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 

CHLOROPLASTS/MEMBRANES 

Biological conversion of light energy into electrochemical 

potential, 4:22078 
CHLOROPLASTS/OXYGEN 

Photochemistry and enzymology of photosynthesis. Progress 

report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 
CHLOROPLASTS/PHOTOCHEMISTRY 

Development of oxygen-evolving system as described in terms of 
thermoluminescence, 4:24599 

Magnesium ion effects on chloroplast Photosystem II fluorescence 
and photochemistry, 4:24600 

CHOLESTEROL/METABOLISM 

L-ascorbate 2-sulfate and mobilization of cholesterol from plaque 

deposited in rabbit aortas, 4:24626 
CHROMATOGRAPHY 

See also LIQUID COLUMN CHROMATOGRAPHY 
CHROMA TOGRAPHY/USES 

Applications of chromatography in the analysis of inorganic 
materials, 4:24082 

CHROMEL/CHEMICAL COMPOSITION 

Use of indexed sensitivity factors in the analysis of nickel and iron 
based alloys: study of the decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 (CONF-781076-1) 

CHROMIUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
CHROMIUM/CORROSION 

Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978-February 28, 1979, 4:23938 (COO. 2421-5) 

CHROMIUM/ECOLOGICAL CONCENTRATION 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant, 4:24534 (ORNL/TM-6131) 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant (Transport of drift-derived chromium in 
terrestrial ecosystems), 4:24533 (CONF-790109-1) 

CHROMIUM/ENVIRONMENTAL TRANSPORT 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant (Transport of drift-derived chromium in 
terrestrial ecosystems), 4:24533 (CONF-790109-1) 

CHROMIUM/METALLURGICAL EFFECTS 

Oxidation behavior of cobalt-base alloys containing dispersed 

oxides formed by internal oxidation, 4:23950 





CHROMIUM/TOXICITY 


CHROMIUM/TOXICITY 
Comparative toxicity of VOs~, CrO,7”, Mn**, Co", Ni, Cu, 
Zn**, and Cd** to lettuce seedlings, 4:24525 (CONF-760429-) 
CHROMIUM 50 TARGET/ALPHA REACTIONS 
Thick target measurement of thermonuclear reaction rates, 
4:24838 (COO-0535-766) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
CHROMIUM ALLOYS/BRAZED JOINTS 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
CHROMIUM ALLOYS/BRAZING 
Development of nickel-chromium-silicon base filler metals, 
4:23830 
CHROMIUM ALLOYS/CHEMICAL PREPARATION 
Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials (Patent), 4:23390 
CHROMIUM ALLOYS/CORROSION 
Corrosion of Fe-10A1-Cr alloys by coal char (982°C), 4:23943 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 
Oxidation of a Ni-Cr-Al alloy at 850°C in air containing HCI gas, 
4:23941 
CHROMIUM ALLOYS/CRACKS 
Characterization of elasto-plastic material behavior using the 
concepts of crack opening stretch and J integral, 4:23903 
CHROMIUM ALLOYS/CREEP 
Creep fracture of austenitic weld metals (600°C), 4:23876 (CEGB/ 
R/M/R-243) 
CHROMIUM ALLOYS/FABRICATION 
5% NiCrMoV steel for welded low pressure steam turbine rotors, 
4:23837 
CHROMIUM ALLOYS/GAS TUNGSTEN-ARC WELDING 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
CHROMIUM ALLOYS/HYDRIDATION 
Dilute solution of hydrogen and deuterium in (C-15) TiCr; s, 
4:21907 (BNL-25483) 
CHROMIUM ALLOYS/ION CHANNELING 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °*Ni beam), 4:23968 
CHROMIUM ALLOYS/LATTICE PARAMETERS 
Lattice imaging and optical microanalysis of a Cu--Ni--Cr spinodal 
alloy, 4:23862 
CHROMIUM ALLOYS/METALLURGICAL EFFECTS 
Oxidation behavior of cobalt-base alloys containing dispersed 
oxides formed by internal oxidation, 4:23950 
CHROMIUM ALLOYS/OXIDATION 
Oxidation behavior of cobalt-base alloys containing dispersed 
oxides formed by internal oxidation, 4:23950 
CHROMIUM ALLOYS/PERMEABILITY 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
CHROMIUM ALLOYS/PHASE STUDIES 
Metal hydride reasearch and development program at Brookhaven 
National Laboratory, 4:21906 (BNL-25215) 
Oxygen partial pressure: a key to alloying and discovery in metal 
oxide-metal eutectic systems, 4:23986 (CONF-781172-1) 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV **Ni beam), 4:23968 
CHROMIUM ALLOYS/PROTON CHANNELING 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV **Ni beam), 4:23968 
CHROMIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
CHROMIUM COMPLEXES 
Use of organic acid chrome complexes to treat clay containing 
formations (Patent), 4:21388 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION 
Materials problems in coal gasification and liquefaction, 4:23946 
CHROMIUM STEELS/EROSION 
Materials problems in coal gasification and liquefaction, 4:23946 
CHROMIUM STEELS/OXIDATION 
New approach to the study of the oxidation of metals in hostile 
environments (773°K at atmospheric pressure), 4:23947 
CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
CHROMIUM-MOLYBDENUM STEELS/CARBURIZATION 
Carbon migration in transition joint welds, 4:23886 (GEFR-00398) 
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CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
Materials problems in coal gasification and liquefaction, 4:23946 
Steel selection and usage in refinery operations, 4:23948 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-781202-37) 
CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 
Carbon migration in transition joint welds, 4:23886 (GEFR-00398) 
CHROMIUM-MOLYBDENUM STEELS/EROSION 
Materials problems in coal gasification and liquefaction, 4:23946 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Correlation of high cycle and low cycle fatigue data for some 
HTGR structural metals, 4:22808 (BNL-NUREG-25333) 
Fatigue behavior of 2 1/4 Cr-1 Mo steel in support of steam 
generator development, 4:23877 (CONF-781177-2) 
CHROMIUM. MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Transient burst tests on fast reactor cladding material, 4:22878 
CHROMIUM-MOLYBDENUM STEELS/STRESS CORROSION 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978-February 28, 1979, 4:23938 (COO-2421-5) 
CHROMIUM-MOLYBDENUM STEELS/TEMPERATURE 
EFFECTS 


Steel selection and usage in refinery operations, 4:23948 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Final report on vacuum arc remelted tubesheet forging properties 
for CRBRP steam generators, 4:22846 (GEFR-00379) 
CHROMIUM-MOLYBDENUM STEELS/WELDED JOINTS 
Welding and code requirements in power plant construction, 
4:23842 


CHROMIUM-MOLYBDENUM STEELS/YIELD STRENGTH 
Final report on vacuum arc remelted tubesheet forging properties 
for CRBRP steam generators, 4:22846 (GEFR-00379) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
CHROMIUM-NICKEL STEELS/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
CHROMIUM-NICKEL STEELS/CREEP 
Creep fracture of austenitic weld metals (600°C), 4:23876 (CEGB/ 
R/M/R-243) 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
CHROMIUM-NICKEL STEELS/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES/CELL CYCLE 
Histone phosphorylation and chromatin structure during mitosis in 
Chinese hamster cells, 4:2 
CHRYSENE/QUALITATIVE CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
CIRCUIT BREAKERS/DESIGN 
Gas-type circuit-interrupters having admixtures of helium with 
small concentrations of sulfur-hexafluoride (SF) gas (Patent), 
4:22698 
Ultra high voltage direct current circuit breaker. Part I. 
Performance requirements and basic design, 4:22707 (DOE-tr- 
143 


CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLASSICAL MECHANICS 
Topics in nonlinear dynamics. A tribute to Sir Edward Bullard 
(La Jolla Institute), 4:24900 
CLASSICAL MECHANICS/NONLINEAR PROBLEMS 
Discussion of some weakly nonlinear systems in continuum 
mechanics, 4:24902 
CLASSICAL MECHANICS/PERTURBATION THEORY 
Lie transform: a new approach to classical perturbation theory, 
4901 
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CLAUS PROCESS/FLOWSHEETS 
Fundamentals of sulfur recovery by the Claus process, 4:21547 
(CONF-7703114-) 
Innovative process for Claus sulfur recovery, 4:21555 (CONF- 
7703114-) 
CLAUS PROCESS/MODIFICATIONS 
Tailoring your sulfur plant for unusual conditions, 4:21544 
(CONF-7703114-) 
CLAUS PROCESS/OFF-GAS SYSTEMS 
Method of removing hydrogen sulfide from gas (Patent), 4:21469 
CLAUS PROCESS/ON-LINE CONTROL SYSTEMS 
Computer control of Claus sulfur plants, 4:21426 (CONF-7703114- 


) 
CLAYS/RADIONUCLIDE MIGRATION 
Mathematical modeling in low-level radioactive waste 
management (Burial in clays), 4:21775 (CONF-781121-15) 
CLEAN AIR ACT/IMPLEMENTATION 
Air quality data - 1977 second quarter statistics. Quarterly report 
April-June 1977, 4:24490 (PB-280185) 
CLIMATES/ENVIRONMENTAL EFFECTS 
Climatic regulation of decomposition rates of organic matter in 
terrestrial ecosystems, 4:24532 (CONF-760429-) 
CLINCH RIVER BREEDER REACTOR/CLOSURES 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 4:22833 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/CONTROL ROD 
DRIVES 
Review of FFTF and CRBRP: control rod systems designs, 
4:23055 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/FAILED ELEMENT 
DETECTION 
Fuel failure monitoring system for CRBRP, 4:22885 
CLINCH RIVER BREEDER REACTOR/FIRE HAZARDS 
Location-dependent common-cause analysis with an application to 
fires, 4:23216 
CLINCH RIVER BREEDER REACTOR/FIRES 
Location dependent common cause analysis with an application to 
fires, 4:23117 (CONF-781105-57) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENT 
FAILURE 
Results of fuel freezing tests with simulated CRBR-type fuel pins, 
4:23274 
CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 
FFTF and CRBRP intermediate heat exchanger design, testing 
and fabrication, 4:23072 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/LOSS OF FLOW 
Assessment of the consequences of boiling in the radial blanket 
due to hypothetical major pipe leaks, 4:23185 
CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 
Development of a state-of-art thermal mixer, 4:22887 
Primary pipe rupture accident analysis for the Clinch River 
Breeder Reactor, 4:23192 
CLINCH RIVER BREEDER REACTOR/PUMPS 
CRBRP sodium circulating pump design evaluation, 4:22837 
(CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
ACCIDENTS 
Primary pipe rupture accident analysis for the Clinch River 
Breeder Reactor, 4:23192 
CLINCH RIVER BREEDER REACTOR/REACTOR 
CHARGING MACHINES 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 4:22833 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
DISRUPTION 
Assessment of fuel freezing and drainage phenomena in a reactor 
shield plug following a core disruptive accident, 4:23199 
CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
RESTRAINTS 
Design of the core support and restraint structures for FFTF and 
CRBRP, 4:22832 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORES 
Comparison of the behavior during a TUC of CRBR carbide 
reload designs to the reference oxide design, 4:23258 
Design of the core support and restraint structures for FFTF and 
CRBRP, 4:22832 (CONF-780251-P2) 
Technical review, 4:22842 (CRBRP-PMC-79-01) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INTERNALS 
Design of the Upper Internals Structure for the Clinch River 
Breeder Reactor Plant, 4:22834 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
MATERIALS 
Final report on vacuum arc remelted tubesheet forging properties 
for CRBRP steam generators, 4:22846 (GEFR-00379) 


COAL/CHEMICAL COMPOSITION 


Strain-rate effects on the elevated-temperature behavior of 
ERNiCr-3 weld metal, 4:23914 
CLINCH RIVER BREEDER REACTOR/REACTOR 
PROTECTION SYSTEMS 
Markovian reliability analysis under uncertainty with an 
application on the shutdown system of the Clinch River Breeder 
Reactor, 4:22858 (NUREG/CR-0405) 
CLINCH RIVER BREEDER REACTOR/REACTOR VESSELS 
FFTF and CRBRP reactor vessels, 4:22831 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/REMOTE 
HANDLING EQUIPMENT 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 4:22833 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/RHR SYSTEMS 
CRBRP decay heat removal systems, 4:22836 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/RISK ASSESSMENT 
Location-dependent common-cause analysis with an application to 
fires, 4:23216 
CLINCH RIVER BREEDER REACTOR/SEALS 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 4:22833 (CONF-780251-P2) 
CLINCH RIVER BREEDER REACTOR/SHIELDING 
Design experience: CRBRP radiation shielding, 4:22840 (CONF- 
781117-7) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Final report on vacuum arc remelted tubesheet forging properties 
for CRBRP steam generators, 4:22846 (GEFR-00379) 
CLINCH RIVER BREEDER REACTOR/TRANSIENTS 
Comparison of the behavior during a TUC of CRBR carbide 
reload designs to the reference oxide design, 4:23258 
Feedback control systems for non-linear simulation of operational 
transients in LMFBRs, 4:23054 (BNL-NUREG-25497) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE MHD GENERATORS/DESIGN 
Sulfur-fueled magnetohydrodynamic power generation (Patent), 
4:23551 
CLOTHES DRYERS/SOLAR HEATING 
Apparatus for drying clothes usng solar energy (Patent), 4:22342 
CLOTHES DRYERS/WASTE HEAT 
Energy saving device utilizing normally wasted heat from clothes 
dryers (Patent), 4:23634 
CLOTHING/SOLAR DRYING 
Apparatus for drying clothes usng solar energy (Patent), 4:22342 
CLOUD COVER/MATHEMATICAL MODELS 
Preliminary definition of Barstow standard cloud model, 4:21972 
(SAN-1101/PA2-23) 
CLOUDS 
(Limited to clouds in the earth atmosphere; for interstellar clouds see 
COSMIC DUST or COSMIC GASES.) 
CLOUDS/MATHEMATICAL MODELS 
Preliminary definition of Barstow standard cloud model, 4:21972 
(SAN-1101/PA2-23) 
COAL 
See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 
Process stream compositional analysis in advanced coal utilization 
plants using neutron-induced gamma spectrometry, 4:21226 
(CONF-780656-5) 
Use of small accelerators in coal analysis and coal slurry flow 
measurements, 4:21227 (CONF-781113-33) 
COAL/AGGLOMERATION 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1977-December 30, 1977, 4:21157 (IS-4536) 
COAL/CALORIFIC VALUE 
Geologic appraisal of deep coals, San Juan Basin, New Mexico. 
Circular 155, 4:21268 (NP-23529) 
COAL/CALORIMETRY 
Differential scanning calorimetry of coal, 4:21223 (N-78-23535) 
COAL/CHARGES 
Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 
COAL/CHEMICAL ANALYSIS 
Primary coal: analytical needs, 4:21236 
COAL/CHEMICAL COMPOSITION 
Assessment of the radiological impact of coal utilization. 1. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (ML.M-2514) 





COAL/CHEMISTRY 


Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
Geologic appraisal of deep coals, San Juan Basin, New Mexico. 
Circular 155, 4:21268 (NP-23529) 
Physical, chemical, and ecological characterization of solid wastes 
from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 
COAL/CHEMISTRY 
Coal chemistry research, energy requirements outlined, 4:21152 
(JPRS-72274) 
COAL/CLEANING 
Engineering/economic analyses of coal preparation with SO. 
cleanup processes for keeping higher-sulfur coals in the energy 
market. Final report (Combined coal cleaning, stack gas 
scrubbing), 4:21162 (PB-276769) 
Physical and physicochemical removal of sulfur from coal, 
4:21158 (IS-ICP-65) 
COAL/COMBUSTION 
Coal combustion, trace-element emissions, and mineral cycles, 
4:24476 (CONF-760429-) 
Combustion of pulverized coals: an assessment of research needs. 
I. Background, justification, and mineral matter, 4:21317 
(SAND-78-8804) 
Economic considerations for industrial firing of coal-oil mixtures, 
4:21307 (CONF-7805152-2) 
Operation and emission of a stoker-fired boiler while burnin 
refuse derived fuel and coal mixtures, 4:21313 (IS-M-175) 
— studies of COM combustion, 4:21308 (CONF-7805152- 


Stability of coal-oil mixtures, 4:21306 (CONF-7805152-1) 
COAL/COMBUSTION KINETICS 

Combustion of coal and coal related fuels in an opposed flow 

diffusion flame, 4:21314 (LBL-6877) 
COAL/DESULFURIZATION 

Engineering/economic analyses of coal pre mapas with SO, 
cleanup processes for keeping higher-sulfur coals in the energy 
market. Final report (Combined coal cleaning, stack gas 
scrubbing), 4:21162 (PB-276769) 

Fossil energy program report on program development funding. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:21295 (IS-4573) 

Physical and physicochemical removal of sulfur from coal, 
4:21158 (IS-ICP-65) 

Selective hydrogenation of coal, 4:21164 (LBL-6877) 

COAL/ENVIRONMENTAL EFFECTS 
Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 
COAL/ENVIRONMENTAL IMPACTS 
Impacts of future coal use in California, 4:21261 (LBL-6877) 
COAL/EXTRUSION 

Coal pump development and technical support. Quarterly project 
report, July 3-October 1, 1978, 4:21199( SR-78/9) 

Development of an extruder feed system for fixed be coal 

gasifiers. Final report, 4: 21174 (EPRI-AF-954) 
COAL/FLOTATI ON 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1977-December 30, 1977, 4:21157 (IS-4536) 

Dynamics of controlling coal flotation, 4:21302 

COAL/FLUID MECHANICS 

Investigations of the flow phenomena in pulverized coal 
gasification for the VEW process. Final report (Distribution of 
pulverized coal in gas streams), 4:21167 (BMFT-FB-T-78-27) 

COAL/FLUIDIZED-BED COMBUSTION 

Fluidized-bed combustion of coal with lime additives: catalytic 

sulfation of lime with iron compounds and coal ash, 4:21318 
COAL/HEAT LOSSES 

Washability tests and heat-content predictions for New Mexico 

coals. Progress report 10, 4:21297 (NP-23528) 
COAL/HYDRAULIC TRANSPORT 

Sediment resuspension in slurry pipelines. Report of investigation, 

4:21298 (PB-281468) 
COAL/HYDROCRACKING 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Biennial 
yale November 1, 1975-October 31, 1977, 4:21213 (FE-2202- 

4 

Hydrotreatment of coal with AlCls/HCI and other strong acid 

media, 4:21214 (FE-2202-24) 
COAL/HYDROGENATION 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 

Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1978, 4:21218 (FE-2781-2) 

Gasification of pit coal and coke with hydrogen at high pressure, 
4:21193 (NP-23558) 
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Improved techniques for gasifying coal. Sixth quarterly report, 
October 1-December 31, 1977, 4:21182 (FE-2340-6) 
Selective hydrogenation of coal, 4:21164 (LBL-6877) 
COAL/IN-SITU COMBUSTION 
Thermal effects in overlying sedimentary rock from in-situ 
combustion of a coal seam, 4:21315 (LBL-8172) 
COAL/LEACHING 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1977-December 30, 1977, 4:21157 (IS-4536) 
COAL/MARKET 
Spatial analysis and the identification of coal markets, 4:23515 
Upgrading and utilization of coal, 4:21292 (AED-Conf-77-517-004) 
COAL/NUCLEAR MAGNETIC RESONANCE 
Applications of solid state nuclear magnetic resonance techniques 
to the study of coals and polymers (Ph.D. thesis; 125 
references), 4:21234 (IS-T-822) 
COAL/OXIDATION 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Biennial 
report, November 1, 1975-October 31, 1977, 4:21213 (FE-2202- 
24) 
Kinetics and modeling of the oxidative pretreatment of coal. Third 
period progress report, July 1977-June 1978, 4:21233 (FE-2450- 
3) 


Oxidations of coal by aqueous sodium hypochlorite, 4:21231 (FE- 
2202-24) 
COAL/PNEUMATIC TRANSPORT 
Investigations of the flow phenomena in pulverized coal 
gasification for the VEW process. Final report (Distribution of 
pulverized coal in gas streams), 4:21167 (BMFT-FB-T-78-27) 
COAL/PYROLYSIS 
Differential scanning calorimetry of coal, 4:21223 (N-78-23535) 
COAL/RESEARCH PROGRAMS 
IGT experience in coal utilization (IGT), 4:21319 
Research and development activities in the field of coal 
technology, 4:21202 
COAL/RHEOLOGY 
Coal pump development and technical support. Quarterly project 
report, July 3-October 1, 1978, 4:21199 (TSR-78/9) 
COAL/RUNOFF 
Environmental control technology for contaminated drainage 
from coal and coal wastes, 4:21248 (LA-UR-78-3151) 
COAL/SAMPLING 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
COAL/SOLVENT EXTRACTION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
COAL/SORPTIVE PROPERTIES 
Methane prediction in coal mines (116 references), 4:21282 
COAL/STORAGE FACILITIES 
Production approaches at SA's biggest export colliery, 4:21284 
COAL/STRUCTURAL MODELS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
COAL/TRANSPORT 
Environmental analyses in two DOE energy materials transport 
studies, 4:23439 (CONF-781 109-11) 
Identification and prioritization of concerns in coal transportation 
now through 2000, 4:21299 (PNL-SA-6967) 
Spatial analysis and the identification of coal markets, 4:23515 
COAL/USES 
Evaluation of the feasibility for widespread introduction of coal 
into the residential and commercial sectors. Volume I. 
Executive summary. Final report, 4:21320 (PB-281191) 
Evaluation of the feasibility for widespread introduction of coal 
into the residential and commercial sectors. Volume II. 
Technical section. Final report, 4:21321 (PB-281192) 
COAL/WASHING 
Magnetite recovery in coal washing by high gradient magnetic 
separation. Final report, 4:21156 (FE-8887-1) 
Use of the magnetic fraction of fly ash as a heavy medium material 
in coal washing, 4:21296 (IS-M-176) 
Washability tests and heat-content predictions for New Mexico 
coals. Progress report 10, 4:21297 (NP-23528) 
COAL DEPOSITS/BIBLIOGRAPHIES 
Coal deposits of California. A selected annotated bibliography, 
4:21270 
COAL DEPOSITS/DEGASSING 
Mining research review, 4:21289 
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COAL DEPOSITS/EXPLORATION 
Lithologic and geophysical logs of holes drilled in the Wasatch 
Plateau known recoverable coal resource area, Carbon, Emery, 
and Sevier Counties, Utah, 4:21269 (USGS-OFR-77-133) 
Mining research review, 4:21289 
Organizing and managing coal exploration projects, 4:21300 
COAL DEPOSITS/FRACTURES 
Correlation between outcrop fractures, geophysics and Rome 
trough structure in Kanawha County, West Virginia, 4:21267 
(MERC/SP-77/5) 
COAL DEPOSITS/GEOLOGY 
Geologic appraisal of deep coals, San Juan Basin, New Mexico. 
Circular 155, 4:21268 (NP-23529) 
Saskatchewan coal resource report published, 4:21271 
COAL DEPOSITS/STRATIGRAPHY 
Geologic appraisal of deep coals, San Juan Basin, New Mexico. 
Circular 155, 4:21268 (NP-23529) 
COAL DEPOSITS/SURFACE MINING 
Reserves and resources of surface-minable coal in illinois, 4:21272 
COAL EXTRACTS/COMBUSTION PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
COAL FINES/LEACHING 
Coal desulfurization by leaching with alkaline solutions containing 
oxygen, 4:21159 (IS-M-158) 
COAL FINES/MARKET 
Phase I: the pipeline gas demonstration plant. Market study for 
sale of the coal fines by-product from a coal gasification plant, 
4:21189 (FE-2542-8) 
COAL FINES/PNEUMATIC TRANSPORT 
Theoretical and experimental investigations on continuous 
pneumatic transport of a fine-grained solid with a gas, 4:21294 
(ILR-31) 
COAL FINES/WATER REMOVAL 
Mining research review, 4:21289 
COAL GAS/COMPRESSIBILITY 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 1978-June 15, 1978 (To 
800°F and 2,000 psia), 4:21232 (FE-2278-9) 
COAL GAS/DESULFURIZATION 
Sulfur fixation during coal gasification, 4:21210 
COAL GAS/PHASE STUDIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 1978-June 15, 1978 (To 
800°F and 2,000 psia), 4:21232 (FE-2278-9) 
COAL GAS/THERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 1978-June 15, 1978 (To 
800°F and 2,000 psia), 4:21232 (FE-2278-9) 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COGAS PROCESS 
FW-STOIC PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
SYNTHANE PROCESS 
U-GAS PROCESS 
WINKLER PROCESS 
Coal chemistry research, energy requirements outlined, 4:21152 
(JPRS-72274) 
Gasification of pit coal and coke with hydrogen at high pressure, 
4:21193 (NP-23558) 
Manufacture of SNG from coal, 4:21172 (CONF-7703114-) 
Sulfur fixation during coal gasification, 4:21210 
COAL GASIFICATION/CATALYSTS 
Manufacture of hydrogen from fossil resources in the future 
catalytic gasification of coal and residual oils, 4:21901 
COAL GASIFICATION/COMMERCIALIZATION 
Vital option: creating a synthetic fuels industry, 4:23524 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Coal gasification, commercial concepts, gas cost guidelines, 
Revision 1. Final report (Estimated), 4:21178 (FE-2240-100) 
COAL GASIFICATION/CONTAINMENT 
State-of-the-art: alumina ceramics for energy applications, 4:23982 
COAL GASIFICATION/COST 
Research and development activities in the field of coal 
technology, 4:21202 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Environmental and health study of a low-Btu gasifier (Univ. of 
Minnesota-Duluth demonstration gasifier), 4:21170 (CONF- 
781045-5) 


COAL GASIFICATION PLANTS/RESEARCH PROGRAMS 


COAL GASIFICATION/ENTRAINMENT 

Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 5, April 1, 1978-June 
30, 1978, 4:21190 (FE-2666-3) 

COAL GASIFICATION/ENVIRONMENTAL IMPACTS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:23516 (EPA-600/7-77-125a(Vol.1)) 

Preliminary thoughts on proxy PNA compounds in the vapor and 
solid phase, 4:21255 (CONF-781150-5) 

COAL GASIFICATION/FUNCTIONAL MODELS 

Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 5, April 1, 1978-June 
30, 1978, 4:21190 (FE-2666-3) 

COAL GASIFICATION/MATERIALS 
Materials problems in coal gasification and liquefaction, 4:23946 
COAL GASIFICATION/MATHEMATICAL MODELS 

Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 5, April 1, 1978-June 
30, 1978, 4:21190 (FE-2666-3) 

COAL GASIFICATION/RESEARCH PROGRAMS 

Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 

Research and development activities in the field of coal 
technology, 4:21202 

COAL GASIFICATION/WASTE PROCESSING 

Processing of wastewaters from coal conversion processes, 
4:21249 (LBL-6877) 

COAL GASIFICATION PLANTS/AIR POLLUTION 

Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA-990) 

COAL GASIFICATION PLANTS/BY-PRODUCTS 

Phase I: the pipeline gas demonstration plant. Market study for 
sale of the coal fines by-product from a coal gasification plant, 
4:21189 (FE-2542-8) 

COAL GASIFICATION PLANTS/CHEMICAL EFFLUENTS 

Effluent data analysis computer program (Carnegie-Mellon 
University Effluent Analysis System), 4:21186 (FE-2496-14) 

COAL GASIFICATION PLANTS/DESIGN 

Coal gasification, commercial concepts, gas cost guidelines, 
Revision 1. Final report, 4:21178 (FE-2240-100) 

Conceptual design of a coal to methanol commercial plant. 
Volume I. Technical. Interim Final Report, July 16, 1976- 
February 15, 1978, 4:21185 (FE-2416-24(Vol.1)) 

Conceptual designs of commercial plants: coal to methanol and 
methanol to gasoline. Quarterly technical progress report, 
October 29, 1977-January 27, 1978, 4:21919 (FE-2416-25) 

COAL GASIFICATION PLANTS/ECONOMICS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL 

EFFECTS 

Environmental and health study of a low-Btu gasifier (Univ. of 
Minnesota-Duluth demonstration gasifier), 4:21170 (CONF- 
781045-5) 

COAL GASIFICATION PLANTS/EQUIPMENT 

Coal gasification, commercial concepts, gas cost guidelines, 
Revision 1. Final report, 4:21178 (FE-2240-100) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Coal pump development and technical support. Quarterly project 
report, July 3-October 1, 1978, 4:21199 (TSR-78/9) 

Development of an extruder feed system for fixed bed coal 
gasifiers. Final report, 4:21174 (EPRI-AF-954) 

COAL GASIFICATION PLANTS/HEALTH HAZARDS 

Environmental and health study of a low-Btu gasifier (Univ. of 
Minnesota-Duluth demonstration gasifier), 4:21170 (CONF- 
781045-5) 

COAL GASIFICATION PLANTS/INVESTMENT 

Coal gasification, commercial concepts, gas cost guidelines, 

Revision 1. Final report, 4:21178 (FE-2240-100) 
COAL GASIFICATION PLANTS/MATERIALS 

Materials development studies for high Btu gasification. Interim 
report. Series No. III: B-2, 4:21177 (FE-2240-93) 

COAL GASIFICATION PLANTS/MATERIALS TESTING 

Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres. Semi-annual progress 
report, 4:21198 (TID-28545) 

COAL GASIFICATION PLANTS/PERFORMANCE 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

COAL GASIFICATION PLANTS/RESEARCH PROGRAMS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

Materials development studies for high Btu gasification. Interim 
report. Series No. III: B-2, 4:21177 (FE-2240-93) 





COAL GASIFICATION PLANTS/VALVES 


COAL GASIFICATION PLANTS/VALVES 
Coal gasification valves: Phase II. Quarterly technical progress 
report, March 1978-May 1978, 4:21183 (FE-2355-2(Rev.G)) 
COAL GASIFICATION PLANTS/WATER POLLUTION 
Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA-990) 
COAL GASIFICATION PLANTS/WEAR 
Development of ultrasonic techniques for remote monitoring of 
erosive wear in coal-conversion systems, 4:21169 (CONF- 
780974-1) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
COAL INDUSTRY/AUTOMATION 
Instrument safety in explosive atmospheres, 4:21291 
COAL LIQUEFACTION 
See also SRC-II PROCESS 
SUPERCRITICAL GAS EXTRACTION 
Coal chemistry research, energy requirements outlined, 4:21152 
(JPRS-72274) 
Coal liquefaction by catalytic hydrogenation in organic-inorganic 
liquid mixtures (Molten ZnCl), 4:21220 (LBL-6877) 
Selective hydrogenation of coal, 4:21164 (LBL-6877) 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 
Hydrotreatment of coal with AlCls/HCI and other strong acid 
media, 4:21214 (FE-2202-24) 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 
Reaction paths in donor solvent coal liquefaction, 4:21221 
COAL LIQUEFACTION/CHEMISTRY 
Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1978, 4:21218 (FE-2781-2) 
COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 
Preliminary thoughts on proxy PNA compounds in the vapor and 
solid phase, 4:21255 (CONF-781150-5) 
COAL LIQUEFACTION/MATERIALS 
Materials problems in coal gasification and li an, 4:23946 
COAL LIQUEFACTION/RESEARCH PR 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
COAL LIQUEFACTION/TRACER TECHNIQUES 
Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1978, 4:21218 (FE-2781-2) 
COAL LIQUEFACTION/WASTE PROCESSING 
Processing of wastewaters from coal conversion processes, 
4:21249 (LBL-6877) 
COAL LIQUEFACTION PLANTS/AIR POLLUTION 
Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA-990) 
COAL LIQUEFACTION PLANTS/DESIGN 
EDS coal liquefaction process development: Phase IIIB. 
Commercial plant study design update onsite design 
basis(Illinois Coal Case). Interim report (Design update), 
4:21219 (FE-2893-10) 
COAL LIQUEFACTION PLANTS/FLOWSHEETS 
EDS coal liquefaction process development: Phase IIIB. 
Commercial plant study design update onsite design 
basis(Illinois Coal Case). Interim report (Design update), 
4:21219 (FE-2893-10) 
COAL LIQUEFACTION PLANTS/INDOOR AIR POLLUTION 
Adequacy of current dosimetry tools for the coal conversion and 
oil shale industries, 4:21323 (CONF-781150-6) 
COAL LIQUEFACTION PLANTS/RESIDUES 
Gasification of residual materials from coal liquefaction. 
Evaluation of Rocketdyne char as feedstock to Texaco 
gasification process. Final report on Type I Laboratory Test, 
4:21179 (FE-2247-17) 
COAL LIQUEFACTION PLANTS/WATER POLLUTION 
Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA-990) 
COAL LIQUEFACTION PLANTS/WORKING CONDITIONS 
Adequacy of current dosimetry tools for the coal conversion and 
oil shale industries, 4:21323 (CONF-781150-6) 
COAL LIQUIDS/CATALYTIC CRACKING 
Mass transport characteristics of zeolite cracking catalysts. 
Quarterly report, April 1-June 30, 1978, 4:21217 (FE-2727-3) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Rapid analysis of PNA compounds in complex samples by room 
temperature phosphorimetry, 4:24065 (CONF-781 150-1) 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Characterization of multialkylated polycyclic aromatic 
hydrocarbons in energy-related materials, 4:21322 (CONF- 
781039-9) 
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Methods of analysis for polynuclear aromatic hydrocarbons in 
environmental samples, 4:21501 
COAL LIQUIDS/CHROMATOGRAPHY 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
COAL LIQUIDS/DEASHING 
Anti-solvent induced agglomeration of mineral matter in coal 
derived liquids. Final report (83 references), 4:21154 (EPRI-AF- 
955) 
COAL LIQUIDS/ELECTRIC CHARGES 
Charge characteristics of particles in coal derived liquids: 
measurement and origin, 4:21237 
COAL LIQUIDS/ENTHALPY 
Enthalpy measurement of coal-derived liquids. Quarterly technical 
progress report, April-June 1978 (SRC process distillate; 157 to 
675°C and 130 to 1000 psia), 4:21212 (FE-2035-12) 
COAL LIQUIDS/FRACTIONATION 
Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1978, 4:21218 (FE-2781-2) 
COAL LIQUIDS/HYDROGENATION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
COAL LIQUIDS/MUTAGEN SCREENING 
Characterization of multialkylated polycyclic aromatic 
hydrocarbons in energy-related materials, 4:21322 (CONF- 
781039-9) 
COAL LIQUIDS/NUCLEAR MAGNETIC RESONANCE 
Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1978, 4:21218 (FE-2781-2) 
COAL LIQUIDS/PHASE STUDIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 1978-June 15, 1978 (To 
800°F and 2,000 psia), 4:21232 (FE-2278-9) 
COAL LIQUIDS/PYROLYSIS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
COAL LIQUIDS/REFINING 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
Coal Copel research, energy requirements outlined, 4:21152 
(JPRS-722 
COAL LIQUIDYT HERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, March 16, 1978-June 15, 1978 (To 
800°F and 2,000 psia), 4:21232 (FE-2278-9) 
COAL MINES 
Progress report on the Coal Valley mining project, 4:21281 
COAL MINES/ACID MINE DRAINAGE 
Acid mine drainage and subsidence: effects of increased coal 
utilization. Final report, 4:21263 (PB-281092) 
COAL MINES/AIR POLLUTION CONTROL 
Meeting mandatory federal health standards under difficult dust 
control conditions. Informational report, 4:21279 (PB-281947) 
COAL MINES/GROUND SUBSIDENCE 
Acid mine drainage and subsidence: effects of increased coal 
utilization. Final report, 4:21263 (PB-281092) 
Study and analysis of surface subsidence over the mined 
Pittsburgh coalbed. Open file report, 4:21278 (PB-281511) 
COAL MINES/MINE HAULAGE 
Evaluation of a flywheel-powered shuttle car. Final technical 
report as of August 25, 1978, 4:23321 (FE-8890) 
COAL MINES/STRATA MOVEMENT 
Quantitative evaluation of the small-amplitude dislocations of coal 
strata, 4:21287 
COAL MINES/WATER INFLUX 
Reducing water leakage into underground coal mines by aquifer 
dewatering, 4:21273 (ANL/LRP-CP-9) 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/ELECTRICAL EQUIPMENT 
Electrical evolution: its application to mining, 4:21286 
COAL MINING/MINE HAULAGE 
Mining research review, 4:21289 
COAL MINING/MINING EQUIPMENT 
Design and application of remote manipulator systems, 4:24201 
COAL MINING/REMOTE HANDLING EQUIPMENT 
Design and application of remote manipulator systems, 4:24201 
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COAL MINING/SAFETY 
Mining research review, 4:21289 
COAL MINING/UNDERGROUND MINING 
Phase sensitive short circuit protection, 4:21285 
COAL PREPARATION/CLEANING 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
COAL PREPARATION/DEMONSTRATION PLANTS 
Physical and physicochemical removal of sulfur from coal, 
4:21158 (IS-ICP-65) 
COAL PREPARATION/ECONOMICS 
Washability tests and heat-content predictions for New Mexico 
coals. Progress report 10, 4:21297 (NP-23528) 
COAL PREPARATION/MAGNETIC SEPARATORS 
Magnetite recovery in coal washing by high gradient magnetic 
separation. Final report, 4:21156 (FE-8887-1) 
COAL PREPARATION/RESEARCH PROGRAMS 
Fossil energy program report on program development funding. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:21295 (IS-4573) 
Upgrading and utilization of coal, 4:21292 (AED-Conf-77-517-004) 
COAL PREPARATION PLANTS/MINERAL WASTES 
Effects of reclamation on land values in Staunton, Illinois, 4:21252 
(ANL/LRP-CP-1) 
COAL SEAMS/DEGASSING 
Methane drainage study in the Sunnyside Coalbed, Utah, 4:21275 
(BM-RI-8323) 
COAL SEAMS/HYDRAULIC FRACTURING 
Development and formation of cracks when pumping fluid into a 
coal seam, 4:21288 
COAL SEAMS/ROCK BURSTS 
Spontaneous fracture of coal during drilling as an indication of the 
burst danger of the critical zone of the stratum, 4:21290 
COAL TAR/CHEMICAL COMPOSITION 
Gasification of pit coal and coke with hydrogen at high pressure, 
4:21193 (NP-23558) 
COAL TAR/CHEMICAL REACTION YIELD 
Gasification of pit coal and coke with hydrogen at high pressure, 
4:21193 (NP-23558) 
COAL TAR/EXTRUSION 
Development of an extruder feed system for fixed bed coal 
gasifiers. Final report, 4:21174 (EPRI-AF-954) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/COMPUTER 
CALCULATIONS 
User's manual for the magnetohydrodynamic generator channel 
code, MHDCHN, 4:23557 (SAND-78-1260) 
COAL-FIRED MHD GENERATORS/MATERIALS 
Materials engineering and development for coal fired MHD 
power generators, 4:24019 
COASTAL WATERS/MATHEMATICAL MODELS 
Comparison of model and observed nearshore circulation, 4:24552 
(ANL/EES-CP-22) 
COATED FUEL PARTICLES/AMOEBA EFFECT 
Kernel migration measurements on unirradiated BISO- and 
TRISO-coated ThC2 fuel particles (HTGR), 4:22811 (GA-A- 
13436) 
COATED FUEL PARTICLES/FABRICATION 
Carbidic nuclear fuel particles and method for their fabrication, 
4:23044 
Design and operation of equipment used to develop remote 
coating capability for HTGR fuel particles, 4:23339 (ORNL/ 
TM-6581) 
COATINGS 
See also BLACK COATINGS 
PAINTS 
PROTECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 
COATINGS/ABSORPTIVITY 
Comparison of thermo-optical measurements made by six 
european laboratories. project for standardization of 
measurement methods and equipment (White silicone paint, 
black epoxy paint, and aluminized adhesive tape), 4:22471 (N- 
78-23912) 
COATINGS/CHEMICAL RADIATION EFFECTS 
Radiation curable coatings containing hydroxy functional 
polyethers and polyesters of monoethylenic acids or hydroxy 
esters thereof (Patent), 4:24125 
COATINGS/EMISSIVITY 
Comparison of thermo-optical measurements made by six 
european laboratories. project for standardization of 
measurement methods and equipment (White silicone paint, 
black epoxy paint, and aluminized adhesive tape), 4:22471 (N- 
78-23912) 
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COAXIAL CABLES/PERFORMANCE TESTING 

MgO insulated coaxial instrument cable development for FFTF 
in-vessel temperature and voltage conditions, 4:23085 (HEDL- 
TME-77-98) 

COBALT/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
COBALT/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, March 21, 
1978-June 20, 1978, 4:21192 (FE-2729-3) 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 

Methanation catalysts: activity, adsorption and degradation studies 
of nickel and nickel bimetallic catalysts for methanation, 4:21921 

COBALT/MATERIALS RECOVERY 

Development of a process for the recovery of electrolytic copper 

and cobalt from Rokana converter slag, 4:23695 
COBALT/TOXICITY 

Comparative toxicity of VO3;~, CrO,7>, Mn**, Co**, Ni*, Cu**, 

Zn**, and Cd** to lettuce seedlings, 4:24525 (CONF-760429-) 
COBALT 57/INTRAVENOUS INJECTION 

Lung response to localized irradiation from plutonium 

microspheres (7°*Pu, 7°°Pu, '*7Pm, 57Co), 4:24667 
COBALT ALLOYS 

See also COBALT BASE ALLOYS 
COBALT ALLOYS/CORROSION RESISTANCE 

High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 

COBALT ALLOYS/FABRICATION 

New amorphous MoyeCos, alloy prepared by high-rate sputter 

deposition, 4:23828 
COBALT ALLOYS/FRACTURE PROPERTIES 

New amorphous MoygCos, alloy prepared by high-rate sputter 

deposition, 4:23828 
COBALT ALLOYS/HYDRIDATION 

Reaction of hydrogen with binary system alloys of titanium and 

zirconium with other metals, 4:23939 
COBALT ALLOYS/MICROHARDNESS 

New amorphous MoygCos, alloy prepared by high-rate sputter 

deposition, 4:23828 
COBALT ALLOYS/MICROSTRUCTURE 
New amorphous Moy6Cos, alloy prepared by high-rate sputter 
deposition, 4:23828 
COBALT BASE ALLOYS 
See also HAYNES 25 ALLOY 
COBALT BASE ALLOYS/CORROSION RESISTANCE 

Materials for direct combustion fluidized-bed steam generators, 

4:23917 
COBALT BASE ALLOYS/MECHANICAL PROPERTIES 

Materials for direct combustion fluidized-bed steam generators, 

4:23917 
COBALT BASE ALLOYS/OXIDATION 

Oxidation behavior of cobalt-base alloys containing dispersed 

oxides formed by internal oxidation, 4:23950 
COBALT BROMIDES/RAMAN SPECTRA 

Resonance Raman spectra of metal halide vapor complexes, 

4:24088 (CONF-780941-8) 
COBALT CARBIDES/CRACKS 

Comparison of indentation crack resistance and fracture toughness 

of five WC--Co alloys, 4:23998 
COBALT IONS/TOXICITY 

Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 

COGAS PROCESS/COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

CO-GENERATION/FEASIBILITY STUDIES 

District heating combined with electricity generation in the 
United Kingdom, 4:23473 

Using gas motors in unit-type heating power stations, 4:22589 

COKE-OVEN GAS 
See COAL GAS 
COLIFORMS/BIOLOGICAL RADIATION EFFECTS 

Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 

COLLAGEN/AFFINITY 

Platelet affinity for burro aorta collagen, 4:24595 
COLLAGEN/BIOCHEMICAL REACTION KINETICS 

Platelet affinity for burro aorta collagen, 4:24595 
COLLECTIVE ACCELERATORS/CYCLOTRON HARMONICS 

Nonlinear characteristics of cyclotron waves in an ARA 
en (Autoresonant accelerator), 4:24346 (LA-UR-78- 

) 
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COLLECTIVE ACCELERATORS/PERFORMANCE 

Further studies of collective ion acceleration in intense pulsed 
electron beams. PIFR-557. Final report, May 1976-May 1977, 
4:24351 (SAN-948-1) 

COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/CROSS SECTIONS 

SGV: a code to evaluate plasma reaction rates to a specified 

accuracy, 4:24953 (UCRL-52559) 
COLLISIONAL PLASMA/ENERGY LOSSES 

Slowing down of ions due to Coulomb collisions in a plasma, 
4:24951 (UCID-18035) 

COLLISIONAL PLASMA/KINETIC EQUATIONS 

Slowing down of ions due to Coulomb collisions in a plasma, 
4:24951 (UCID-18035) 

COLLISIONLESS PLASMA/HYDROMAGNETIC WAVES 

Hydromagnetic waves in high 8 plasmas, 4:24978 (PPPL-1514) 

COLLISIONLESS PLASMA/SOLITONS 

Langmuir solitons (Formation by self compression of Langmuir 
waves), 4:24974 (IAE-2907) 

Modulation instability of the Langmuir waves excited in a plasma 
by electron beam, 4:24972 (IAE-2784) 

COLORADO/LAND USE 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 

COLORADO/URANIUM DEPOSITS 

Uranium and vanadium resources in the Moab 1°*2° quadrangle, 

Utah and Colorado, 4:21653 
COLORADO/VANADIUM ORES 

Uranium and vanadium resources in the Moab 1°*2° quadrangle, 

Utah and Colorado, 4:21653 
COLORADO RIVER BASIN/ENERGY SOURCE 

DEVELOPMENT 

Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 

COLORADO RIVER BASIN/WATER REQUIREMENTS 

EPRI water supply data base system. Final report, December 1978 
(Energy-related water data compilation system for the Colorado 
River Basin), 4:24578 (EPRI-EA-790) 

COLORADO RIVER BASIN/WATER RESOURCES 

Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 

EPRI water supply data base system. Final report, December 1978 
(Energy-related water data compilation system for the Colorado 
River Basin), 4:24578 (EPRI-EA-790) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER BASIN/GEOLOGICAL SURVEYS 

Basalt Waste Isolation Program. Annual report, fiscal year 1978, 
4:21798 (RHO-BWI-78-100) 

Evaluation of basalt flows as a waste isolation media, 4:21801 
(RHO-BWI-SA-14) 

Geology of the Saddle Mountains between Sentinel Gap and 
119°30’ longitude, 4:21799 (RHO-BWI-LD-4) 

COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/PERFORMANCE TESTING 

Thermal and other tests of photovoltaic modules performed in 

natural sunlight, 4:22000 (DOE/JPL/1012-9) 
COMBINED-CYCLE FW PROCESS/COMPARATIVE 

EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

COMBINED-CYCLE POWER PLANTS/DESIGN 

Combined cycle electric power generating system with 

improvement (Patent), 4:22606 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

COMBINED-CYCLE POWER PLANTS/EFFICIENCY 

Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 

COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

COMBINED-CYCLE POWER PLANTS/GAS TURBINES 

Combined cycle research program. Quarterly technical progress 
report No. 9, | July-30 September 1978, 4:22604 (MIT-2295T18- 
9 


Development of high temperature turbine subsystem technology 
to a technology readiness status, phase II. Progress report, 
August 1978, 4:22603 (FE-1806-53) 
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Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 

High Temperature Turbine Technology Program Phase II. 
Technology test and support studies. Technical progress report, 
January 1, 1978-March 31, 1978, 4:22610 (FE-2291-29) 

Some observations on the selection of gas turbine generating plant, 
4:22634 

COMBINED-CYCLE POWER PLANTS/OPERATION 

Combined cycle electric power generating system with 

improvement (Patent), 4:22606 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

Combined cycle research program. Quarterly technical progress 
report No. 9, 1 July-30 September 1978, 4:22604 (MIT-2295T 18- 


9) 
COMBINED-CYCLE POWER PLANTS/STEAM TURBINES 
Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 
COMBINED-CYCLE POWER PLANTS/THERMAL 
EFFICIENCY 
Laser-ash (LASH) particulate fragmentation removal concept for 
coal-fired turbine power plants, 4:22654 (BNL-50909) 
COMBUSTION 
See also IN-SITU COMBUSTION 
COMBUSTION/CATALYSIS 
Catalyzed combustion in a boundary layer, 4:24138 (LBL-6877) 
COMBUSTION/CHEMICAL COMPOSITION 
Redistribution of fuel minerals in pulverized coal firing, 4:24320 
COMBUSTION/CHEMICAL REACTIONS 
Preliminary results from a quasi-classical trajectory analysis of the 
H + O. — OH + O reaction, 4:24139 (SAND-79-8205) 
COMBUSTION/RESEARCH PROGRAMS 
Energy and Environment Division annual report, 1977, 4:23580 
(LBL-6877) 
COMBUSTION/SIMULATION 
Sandia Laboratory combustion simulation facility, 4:21316 
(SAND-78-2240) 
COMBUSTION/TECHNOLOGY ASSESSMENT 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/HEAT TRANSFER 
Changes in heat transfer in the combustion chambers of steam 
generators as a function of deposit formation on the gas side, 
4:22620 
COMBUSTION CHAMBERS/MATERIALS 
Performance of ceramics in the diesel engine, 4:23736 
COMBUSTION KINETICS/MEASURING INSTRUMENTS 
Laser velocimeter measurements in a constant volume internal 
combustion engine simulator, 4:23733 (SAND-78-8721) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Chemical activities of alkali sulfates in hot corrosion, 4:21508 
(ANL-77-84) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
COMBUSTORS/CONTROL SYSTEMS 
Control systems design for multi-fuels in a combustion process, 
4:21450 
COMBUSTORS/DESIGN 
Ceramic component dsign ARPA/Navy ceramic engine program, 
4:23767 
COMBUSTORS/FABRICATION 
Ceramic component dsign ARPA/Navy ceramic engine program, 
4:23767 
COMBUSTORS/MATERIALS 
2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 
Ceramic reheat combustor, demonstration of feasibility, 4:23771 
Tailoring of Si/SiC composites for turbine applications, 4:23774 
COMBUSTORS/PERFORMANCE 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
COMBUSTORS/PERFORMANCE TESTING 
Ceramic reheat combustor, demonstration of feasibility, 4:23771 
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COMMERCIAL BUILDINGS/AIR CONDITIONING 

Darmstadt Luisen centre: an example for the economic air- 
conditioning of a multi-purpose building, 4:23652 

Lentia 2000. Europe's largest roof heating center, 4:23653 

COMMERCIAL BUILDINGS/CENTRAL HEATING PLANTS 

Lentia 2000. Europe's largest roof heating center, 4:23653 

COMMERCIAL BUILDINGS/COOLING LOAD 

Individual load center: solar heating and cooling commercial 
project, 4:22197 (EPRI-ER-515-SR) 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Econometric-engineering analysis of Federal energy conservation 
programs in the commercial sector, 4:23481 (ORNL/CON-30) 

Energy efficient windows program, 4:23588 (LBL-6877) 

COMMERCIAL BUILDINGS/GEOTHERMAL SPACE 

HEATING 

Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 

COMMERCIAL BUILDINGS/HEAT LOSSES 

Description of a spectral atmospheric radiation monitoring 
network, 4:24402 (LBL-8272) 

COMMERCIAL BUILDINGS/HEAT RECOVERY 

Heat recovery in supermarkets, 4:23651 

COMMERCIAL BUILDINGS/HEATING LOAD 

Individual load center: solar heating and cooling commercial 
project, 4:22197 (EPRI-ER-515-SR) 

COMMERCIAL BUILDINGS/RADIATION MONITORING 

Formerly utilized MED/AEC sites remedial action program: 
radiological survey of the former GSA, 39th Street Warehouse, 
1716 Pershing Road, Chicago, Illinois. Final report, 4:21736 
(DOE/EV-0005/9) 

COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 

Solar demonstration program: technical review and project 
monitoring, 4:22206 (LBL-6877) 

COMMERCIAL BUILDINGS/SOLAR WATER HEATING 

Solar demonstration program: technical review and project 
monitoring, 4:22206 (LBL-6877) 

COMMERCIAL BUILDINGS/SYSTEMS ANALYSIS 

Individual load center: solar heating and cooling commercial 
project, 4:22197 (EPRI-ER-515-SR) 

COMMERCIAL BUILDINGS/WASTE HEAT UTILIZATION 

Heat recovery in supermarkets, 4:23651 

COMMERCIAL BUILDINGS/WINDOWS 
Energy efficient windows program, 4:23588 (LBL-6877) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 

Econometric-engineering analysis of Federal energy conservation 
programs in the commercial sector, 4:23481 (ORNL/CON-30) 

Selected resource materials for developing energy conservation 
programs in the small business/commercial sector, 4:23477 (NP- 
23516) 

Water conservation scenario for the residential and industrial 
sectors in California: potential savings of water and related 
energy, 4:23446 (LBL-6877) 

COMMERCIAL SECTOR/GAS APPLIANCES 

Energy conservation in the natural gas industry, 4:23523 

COMMON MARKET/ENERGY POLICY 
New world, old horizons, 4:23509 
COMMON MARKET/ENERGY SHORTAGES 
New world, old horizons, 4:23509 
COMMON MARKET/GOVERNMENT POLICIES 
New world, old horizons, 4:23509 
COMMUNICATIONS 
See also DATA TRANSMISSION 
COMMUNICATIONS/GOVERNMENT POLICIES 

Communications and computers: information and Canadian 

Society. A position paper, 4:25151 
COMMUNICATIONS/OPTICAL EQUIPMENT 

Advanced blue-green electro-optics: very narrow bandwidth, 

wide field-of-view detectors, 4:24407 (UCID-17915) 
COMMUNICATIONS/RECOMMENDATIONS 

Scientific literature: can we keep it from ruining science, 4:25150 

(UCRL-81118) 
COMMUNITIES/CONTAMINATION 

Radiocesium movement in a gray rabbit brush community ('°7Cs, 

chrysothamnus nausosus), 4:24544 (CONF-760429-) 
COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 
COMPACTS/SINTERING 

Thermodynamics and mechanisms of sintering, 4:23824 (LBL- 
8419) 

COMPLIANCE/MANUALS 

Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 


COMPRESSORS/PERFORMANCE 


COMPOSITE MATERIALS/ACOUSTIC EMISSION TESTING 
Deformation and failure information from composite materials via 
acoustic emission, 4:24299 (UCRL-81272) 
COMPOSITE MATERIALS/DEGASSING 
Outgassing tests of fiber-epoxy composite materials, 4:23324 
(SAND-78-7075) 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE 
Compound parabolic concentrator for operation at 300°C (Using 
evacuated tube receivers), 4:22460 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/UNDERGROUND 
Geologic assessment of compressed air storage sites in Kansas. 
Final report, 4:23315 (EPRI-EM-877) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
AQUIFERS 
Design optimization of aquifer reservoir-based compressed air 
energy storage systems, 4:23312 (CONF-781046-5) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
EVALUATION 
Evaluation of the use of reciprocating engines in compressed air 
energy storage plants, 4:23311 (CONF-781046-2) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
NUMERICAL ANALYSIS 
Numerical simulation of reversible heat transfer in packed beds, 
4:23337 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
PACKED BED 
Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:23318 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Performance of a hydraulic air compressor for use in compressed 
air energy storage power systems, 4:23314 (CONF-781202- 27) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
SALT DEPOSITS 
Preliminary long-term stability criteria for compressed air energy 
storage caverns in salt domes, 4:23316 (PNL-2871) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
SERVICE LIFE 
Preliminary long-term stability criteria for compressed air energy 
storage caverns in salt domes, 4:23316 (PNL-2871) 
COMPRESSED AIR STORAGE POWER PLANTS/DESIGN 
Design optimization of aquifer reservoir-based compressed air 
energy storage systems, 4:23312 (CONF-78 1046-5) 
Pollution-free power generating and peak power load shaving 
system (Patent), 4:23317 
COMPRESSED AIR STORAGE POWER PLANTS/ 
ECONOMICS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
ENVIRONMENTAL IMPACTS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
PERFORMANCE 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
Evaluation of the use of reciprocating engines in compressed air 
energy storage plants, 4:23311 (CONF-781046-2) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
RESEARCH PROGRAMS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
COMPRESSED AIR STORAGE POWER PLANTS/SITE 
SELECTION 
Geologic assessment of compressed air storage sites in Kansas. 
Final report, 4:23315 (EPRI-EM-877) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
TURBOMACHINERY 
Evaluation of turbomachinery for compressed air energy storage 
plants, 4:23313 (CONF-781046-6) 
COMPRESSORS 
See also GAS COMPRESSORS 
TURBOMACHINERY 
COMPRESSORS/DESIGN 
Temperature stratified turbine compressors (Patent), 4:22605 
COMPRESSORS/OPERATION 
Temperature stratified turbine compressors (Patent), 4:22605 
COMPRESSORS/PERFORMANCE 
Screw-type compressors for use in heat pump systems, 4:23581 
(AED-Conf-77-263-007) 





COMPRESSORS/SPECIFICATIONS 


COMPRESSORS/SPECIFICATIONS 
Compressor stations network at Ruhrgas, 4:21589 
COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES 
High order stiffly stable linear multistep methods, 4:25125 (IS-T- 
840 


) 
COMPUTER CODES/A CODES 

Design guide for calculating hydrodynamic mass. Part II. 
Noncircular cylindrical structures (AMASS code), 4:22979 
(ANL-CT-78-49) 

User's guide for an IBM PL/I implementation of level 1 of the 
proposed American National Standard specifications for an 
information interchange data descriptive file (ANSBLD, 
ANSLST, ANSPROC), 4:25127 (ORNL/CSD/TM-74) 

COMPUTER CODES/B CODES 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from boiling water reactors (BWR-GALE 
Code), 4:23067 (NUREG-0016(Rev.1)) 

Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code (PWR), 4:23114 
(CDAP-TR-045) 

DOE-1 BDL summary (Commands and keywords for Building 
Design Language), 4:23591 (LBL-8568) 

COMPUTER CODES/C CODES 

CAL-ERDA (DOE-1): a computer program for energy analysis of 
buildings, 4:23587 (LBL-6877) 

COBRA IV-I: an IBM-compatible version (PWR), 4:22767 
(NUREG/CR-0519) 

COMPUTER CODES/COMPARATIVE EVALUATIONS 

Performance profiles and software evaluation, 4:25116 (CONF- 
781233-1) 

COMPUTER CODES/D CODES 

Derivation of the physical equations solved in the inertial 
confinement stability code DOC. Informal report, 4:25051 (LA- 
7214-MS 

DISPL: a software package for one and two spatially dimensioned 
kinetics-diffusion problems (FORTRAN for IBM computers), 
4:25111 (ANL-77-12(Rev. 1)) 

DXPLOT: a flexible data plotting program utilizing the 
DISSPLA package, 4:25132 (SAND-79-0119) 

COMPUTER CODES/F CODES 

Analysis of fission product release from HTGR core during 
transient temperature excursion (FRANC Code), 4:23210 

FX2-TH: a two-dimensional nuclear reactor kinetics code with 
thermal-hydraulic feedback, 4:22828 (ANL-78-97) 

COMPUTER CODES/G CODES 

Generalized element method (For solving large, sparse symmetric 
systems of equations from networks; GAUSS, in FORTRAN 
for CDC 6600), 4:25123 (COO-2383-0055) 

GEOCITY model: description and application, 4:22559 (BNWL- 
SA-6343) 

User’s manual for a two-dimensional, ground-water flow code on 
the Octopus computer network, 4:24721 (UCID-17908) 

COMPUTER CODES/H CODES 

Rational procedure for rezoning HEMP, 4:24771 (UCID-18053) 

Sensitivity analysis of the HAARM-3 code (LMFBR aerosol 
agglomeration), 4:23154 (NUREG/CR-0527) 

System for measuring the effect of fouling and corrosion on heat 
transfer under simulated OTEC conditions (HTAU and 
LABTTF codes), 4:22164 (COO-4041-10) 

COMPUTER CODES/I CODES 

Algorithm 530: an algorithm for computing the eigensystem of 
skew-symmetric matrices and a class of symmetric matrices [F2] 
(TRIZD, IMZD, TBAKZD, in FORTRAN for IBM, 360/91), 
4:25143 

COMPUTER CODES/J CODES 
JONAH algorithms: C-2 the ratio option, 4:24459 (UCID-18033) 
COMPUTER CODES/K CODES 

Broadening of a spectrum line by finite spectrometer resolution 

(FORTRAN IV; SAL, KAL), 4:24755 (LA-7401) 
COMPUTER CODES/L CODES 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 

LSFODF: a generalized nonlinear least-squares fitting program 
for use with ORELA ODF files, 4:22957 (ORNL/TM-6545) 

System for measuring the effect of fouling and corrosion on heat 
transfer under simulated OTEC conditions (HTAU and 
LABTTF codes), 4:22164 (COO-4041-10) 

COMPUTER CODES/M CODES 

Baseline program document for MODCOMP II MAX III 
computer program NEFF 620 analog input handler (M3NF) 

} ed MODCOMP II/45, in assembly language), 4:25133 (TID- 
2) 
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Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code (PWR), 4:23114 
(CDAP-TR-045) 

Methods and applications of Monte Carlo in low energy (= 20 
MeV) neutron-photon transport (MORSE). Part I. Methods, 
4:24876 (TID-29395) 

User's manual for the magnetohydrodynamic generator channel 
code, MHDCHN, 4:23557 (SAND-78-1260) 

COMPUTER CODES/N CODES 

NONSAP-C: a nonlinear stress analysis program for concrete 
containments under static, dynamic, and long-term loadings, 
4:22984 (NUREG/CR-0416) 

COMPUTER CODES/O CODES 

Estimation methodology for energy supply from natural 
resources. Final report (OPCON), 4:21334 (EPRI-EA-788) 

Validation and sensitivity analysis of ORINC (PWR), 4:23132 (K/ 
CSD/INF-78/36) 

COMPUTER CODES/P CODES 

Photovoltaic transient analysis program user's guide. Volume 1. 
Executive summary, 4:22016 (SAND-78-7038) 

POSTACO, a post-processor for scalar, two-dimensional finite 
element codes, 4:25135 (UCID-17979) 

PPOS: a master control data base preprocessor for DNA. Users 
guide, source listing, and flowchart, 4:25134 (UCID-17946) 

COMPUTER CODES/R CODES 

Parametric study of optimized central receiver systems (RCELL 
code), 4:22146 

R-matrix method - ‘application to atoms and ions’ (Data 
compilation), 4:24762 

COMPUTER CODES/S CODES 

Broadening of a spectrum line by finite spectrometer resolution 
(FORTRAN IV; SAL, KAL), 4:24755 (LA-7401) 

Numerical simulation of cooling tower drift eliminator 
performance, 4:22600 

Reliability of steam turbine rotors (STRAP), 4:22609 (EPRI-NP- 
923-SY) 

SACRD: a data base for fast reactor safety computer codes, 
contents and glossary of Version 1 of the system, 4:23158 
(ORNL-5477/V2) 

SACRD: a data base for fast reactor safety computer codes, 
general description, 4:23157 (ORNL-5477/V 1) 

Seven years of experience with SCORE, 4:25129 (SAND-78- 
2048C) 

SGV: a code to evaluate plasma reaction rates to a specified 
accuracy, 4:24953 (UCRL-52559) 

Solog-1: an automatic data-logging system for the Concentrated 
Solar Irradiation Facility (COSIF), 4:21981 

Steam turbine rotor reliability: task details (STRAP), 4:22608 
(EPRI-NP-923) 

Stochastic models of solar energy systems, 4:22297 

COMPUTER CODES/T CODES 

Algorithm 530: an algorithm for computing the eigensystem of 
skew-symmetric matrices and a class of symmetric matrices [F2] 
(TRIZD, IMZD, TBAKZD, in FORTRAN for IBM, 360/91), 
4:25143 

Applications of the thermit code to 3D thermal hydraulic analysis 
of LWR cores, 4:22713 (BNL-25484) 

TFILE: a user callable tape file archiving system for NOS, 
4:25128 (SAND-78-2022) 

Tracking collector subroutine and modifications to the existing 
TRNSYS radiation processor, 4:22464 

COMPUTER CODES/TRANSPORT THEORY 
Survey of 1 1/2D transport codes, 4:24941 (COO-3077-154) 
COMPUTER GRAPHICS/COMPUTER CODES 

DXPLOT: a flexible data plotting program utilizing the 
DISSPLA package, 4:25132 (SAND-79-0119) 

POSTACO, a post-processor for scalar, two-dimensional finite 
element codes, 4:25135 (UCID-17979) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 
CRAY COMPUTERS 
PDP COMPUTERS 
COMPUTERS/MONITORING 

Livermore Timesharing Network surveillance system, 4:25139 

(UCRL-81602) 
COMPUTERS/OPERATION 
Systems studies department FY78 activity report. Vol. I. 
Computing and applied mathematics (Sandia Laboratories, 
Livermore), 4:25130 (SAND-78-8285) 
COMPUTERS/PERSONNEL 
Operators and systems programmers are people, too, 4:25119 
(CONF-7810122-1) 
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COMPUTERS/TECHNOLOGY ASSESSMENT 
Technology assessment study of near term computer capabilities 
and their impact on power flow and stability simulation 
programs. Technical training study 77-749. Final report, 4:22682 
(EPRI-EL-946) 
CONCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
PARABOLIC COLLECTORS 
SLAT TYPE COLLECTORS 
CONCENTRATING COLLECTORS/CONCENTRATION 
RATIO 
Optical analysis of spherical segment solar collectors, 4:22472 
CONCENTRATING COLLECTORS/DESIGN 
Central receiver solar collector using mechanically linked mirrors 
(Patent), 4:22401 
High-temperature linear radiation-cavity solar collector with a 
Fresnel concentrator, 4:22157 
Solar energy pick-up (Patent), 4:22404 
Solar energy powered heat generator (Patent), 4:22398 
Solar energy concentrator (Patent, low-cost), 4:22362 
CONCENTRATING COLLECTORS/HEAT LOSSES 
Numerical computation of top loss coefficients for cylindrical 
collector receiver tubes, 4:22423 
CONCENTRATING COLLECTORS/HEAT TRANSFER 
FLUIDS 
Solar energy pick-up (Patent), 4:22404 
CONCENTRATING COLLECTORS/OPTICS 
Optical analysis of spherical segment solar collectors, 4:22472 
CONCENTRATING COLLECTORS/SOLAR TRACKING 
Self-tracking radiant energy collector (Patent), 4:22413 
CONCRETES/DECOMPOSITION 
Transient heat transfer in concrete, 4:22839 (CONF-781079-4) 
CONCRETES/GAMMA DOSIMETRY 
Activation of concretes for fusion applications, 4:24896 
CONCRETES/MECHANICAL PROPERTIES 
Rapid patching of concrete using polymer concrete, 4:24038 
(BNL-25236) 
CONCRETES/NEUTRON TRANSPORT 
Activation of concretes for fusion applications, 4:24896 
CONCRETES/PHOTON TRANSPORT 
Removal of negative albedo terms in gamma-ray albedo data, 
4:24879 
CONCRETES/SENSIBLE HEAT STORAGE 
Solar-heated concrete slab building structure (Patent), 4:22475 
CONCRETES/THERMAL CONDUCTIVITY 
Transient heat transfer in concrete, 4:22839 (CONF-78 1079-4) 
CONDENSED AROMATICS 
See also ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
CHRYSENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TETRACENE 
CONDENSED AROMATICS/QUALITATIVE CHEMICAL 
ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
CONIFERS 
See also PINES 
CONIFERS/PRODUCTIVITY 
Factors affecting nitrogen cycling in some Douglas fir ecosystems 
of the Pacific Northwest, 4:24509 (CONF-760429-) 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSUMER PRODUCTS/RADIOACTIVE MATERIALS 
Summary of procedures used to transport and distribute consumer 
products, 4:24670 (ORNL/TM-6675) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also PRESSURE VESSELS 


TANKS 
CONTAINERS/DESIGN 
Container for the storage of spent radioactive fuel elements, and 
method of production, 4:21731 
CONTAINERS/EXPANSION 
Explosive technique for axisymmetric expansion of cylinders at 
high strain rates, 4:24152 (SAND-78-2393) 
CONTAINERS/INSPECTION 
INEL transuranic storage cell penetration and inspection, 4:21746 
(TREE-1311) 
CONTAINERS/MATERIALS 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 


CONTINUOUS MINERS/REMOTE CONTROL 


High-level waste canister corrosion studies pertinent to geologic 

isolation, 4:21814 (SAND-78-2111C) 
CONTAINERS/NATURAL CONVECTION 

Numerical simulation of natural convection in closed containers 

by a fully implicit method, 4:24770 
CONTAINERS/SAFETY 

Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory Foamglas Shipping Container, 4:21727 
(ORNL-5407/R1) 

CONTAINERS/STRAINS 
Explosive technique for axisymmetric expansion of cylinders at 
high strain rates, 4:24152 (SAND-78-2393) 
CONTAINMENT BUILDINGS 
Reactor buildings (Patent), 4:23013 
CONTAINMENT BUILDINGS/PRESSURE GRADIENTS 

Effect of drop evaporation rate on containment pressure transients 

(BWR; PWR), 4:23184 
CONTAINMENT BUILDINGS/STRESS ANALYSIS 

NONSAP.-C: a nonlinear stress analysis program for concrete 
containments under static, dynamic, and long-term loadings, 
4:22984 (NUREG/CR-0416) 

CONTAINMENT BUILDINGS/STRESSES 

LMFBR containment performance studies with a simple computer 

code, 4:23293 
CONTAINMENT SYSTEMS 

Creation and persistence of mist-laden post-LOCA containment 
atmospheres (PWR; BWR), 4:23222 

LOCA-generated drop size prediction: a thermal fragmentation 
model (PWR), 4:23223 

New condensation mass removal model for containment analysis 
(PWR; BWR), 4:23224 

CONTAINMENT SYSTEMS/AIR FILTERS 

Acoustic and turbulent agglomeration of sodium aerosols. Final 

report, October 1, 1975-July 31, 1978, 4:23124 (COO-2801-9) 
CONTAINMENT SYSTEMS/NEUTRON FLUX 

Calculations of the neutron environment inside a PWR 

containment, 4:22801 
CONTAINMENT SYSTEMS/NEUTRON SPECTRA 

Survey of neutrons inside the containment of a pressurized water 

reactor, 4:22800 
CONTAINMENT SYSTEMS/PRESSURE GRADIENTS 

Assessment of the effects of blowdown-phase separation 
mechanics on containment pressure response to a LOCA 
(PWR), 4:23221 

Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code (PWR), 4:23114 
(CDAP-TR-045) 

Error analysis of the hydrodynamic vertical load function, 1/5- 
scale MKI BWR pressure suppression experiment and analysis 
program. Progress report, 4:23170 (UCID-18020-1) 

Progress report: qualitative differences between first and second 
order fit of pressure data - 1/5 scale Mk I BWR pressure 
suppression experiment and analysis program, 4:23171 (UCID- 
18020-2) 

Theoretical investigation of pressure pulse development during 
steam condensation in the pressure reducing system of boiling 
water reactors: computer program KONDAS, 4:23194 
(NUREG-tr-0028) 

CONTAINMENT SYSTEMS/RADIATION STREAMING 

Calculations of the neutron environment inside a PWR 
containment, 4:22801 

CONTAINMENT SYSTEMS/STRESS ANALYSIS 

Three dimensional pool swell modeling of a Mark I suppression 

system. Final report (BWR), 4:23127 (EPRI-NP-906) 
CONTAINMENT SYSTEMS/STRESSES 

Error analysis of the hydrodynamic vertical load function, 1/5- 
scale MKI BWR pressure suppression experiment and analysis 
program. Progress report, 4:23170 (UCID-18020-1) 

CONTAINMENT SYSTEMS/TEMPERATURE GRADIENTS 

Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code (PWR), 4:23114 
(CDAP-TR-045) 

CONTINENTAL SHELF/ECOLOGY 

Inventory of sources of computerized ecological information, 

4:25148 (ORNL-5441) 
CONTINENTAL SHELF/MAPPING 

Oceanographic data off the west coast of the United States: 

Nitinat fan sheet 46-49°N, 4:24731 (LBL-6877) 
CONTINENTAL SHELF/NATURAL GAS DEPOSITS 

Statistical analysis of data from Outer Continental Shelf oil and 

gas leases. Progress report, 4:21325 (LA-UR-78-2891) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 

Statistical analysis of data from Outer Continental Shelf oil and 

gas leases. Progress report, 4:21325 (LA-UR-78-2891) 
CONTINUOUS MINERS/REMOTE CONTROL 
Mining research review, 4:21289 





CONTRACTS/REVIEWS 


CONTRACTS/REVIEWS 
Contractor Procurement Sytem Review program. Annual report, 
fiscal year 1978, 4:23410 (DOE/PR-0026) 
CONTROL ELEMENTS 
Study of gray nose control rod (BWR), 4:23061 
CONTROL ELEMENTS/PERFORMANCE TESTING 
Breeder reactor reference control materials. Semiannual status 
newsletter, January-June 1978, 4:23056 (HEDL-TME-78-69) 
CONTROL ELEMENTS/QUALITY ASSURANCE 
RDT Standard: qualification and control of analytical chemistry 
laboratories for control rod absorber material analysis, 4:23057 
(RDT-F-2-8T(Rev.)(12-78)) 
CONTROL ELEMENTS/RUPTURES 
B,C absorber pin in-reactor rupture test, 4:23060 
CONTROL ROD DRIVES/DESIGN 
Drive mechanism nuclear reactor control rod (Patent), 4:23058 
CONTROL ROD DRIVES/FASTENERS 
Lock device (Patent), 4:23066 
CONTROL ROD DRIVES/OPERATION 
Drive mechanism nuclear reactor control rod (Patent), 4:23058 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS/DISPLAY DEVICES 
Effective CRT display creation for power plant applications, 
4:23064 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/DESIGN 
Method for designing an instrument system controller, 4:24416 
Plant control systems design from concept through start-up, 
4:21421 
PROM function generator, 4:24420 
SCR-controlled digitally programmable ac power supply, 4:24414 
CONTROL SYSTEMS/MEETINGS 
Instrumentation in the power industry. Volume 19, 4:23062 
CONTROL SYSTEMS/TEST FACILITIES 
Experimental test facility for evaluation of solar control strategies, 
4:22210 (LBL-8308) 
CONTROL THEORY 
Optimal control of completely maintainable dynamic systems, 
4:25117 (CONF-790105-2) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED ATMOSPHERES 
Flow-temperature-humidity control system operating manual, 
4:24155 (UCID-17961) 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOK INLET 
See GULF OF ALASKA 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
COOLANT LOOPS/REMOTE HANDLING 
Packaging and storage of contaminated sodium at HFEF, 4:22884 
SLSF loop disposal system at HFEF, 4:24207 
COOLANTS 
(See also specific coolant materials.) 
COOLANTS/PERFORMANCE TESTING 
Liquid lithium containment and control, 4:25026 (HEDL-SA- 


1623) 
COOLANTS/THERMODYNAMIC PROPERTIES 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Technical progress 
report, December 1, 1977-November 30, 1978 (LMFBR), 
4:22841 (COO-3027-37) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/ENVIRONMENTAL EFFECTS 
Prediction of local effects of proposed cooling ponds, 4:22594 
(CONF-78 1213-5) 
COOLING PONDS/HEAT STORAGE 
Engineering and cost analysis of a dry cooling system augmented 
with a thermal storage pond, 4:22598 (PNL-2745) 
COOLING PONDS/HEAT TRANSFER 
Behavior of the thermal skin of cooling pond waters subjected to 
moderate wind speeds, 4:24290 (CONF-781213-3) 
COOLING PONDS/TEMPERATURE GRADIENTS 
Behavior of the thermal skin of cooling pond waters subjected to 
moderate wind speeds, 4:24290 (CONF-781213-3) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also COOLANT LOOPS 
ONCE-THROUGH COOLING SYSTEMS 
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OPEN-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COST 

Engineering and cost analysis of a dry cooling system augmented 

with a thermal storage pond, 4:22598 (PNL-2745) 
COOLING SYSTEMS/ECONOMICS 

Dry cooling for power plants: incentives, problems, and R and D 

activities, 4:22593 (BNWL-SA-6290) 
COOLING SYSTEMS/FEASIBILITY STUDIES 

Pipeline from ocean to desert to provide cooling for solar power 

plant complex, 4:22130 
COOLING SYSTEMS/LEGAL ASPECTS 

Dry cooling for power plants: incentives, problems, and R and D 

activities, 4:22593 (BNWL-SA-6290) 
COOLING SYSTEMS/RESEARCH PROGRAMS 
Dry cooling for power plants: incentives, problems, and R and D 
activities, 4:22593 (BNWL-SA-6290) 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
COOLING TOWERS/BLOWERS 
Cooling tower with forced convection (Patent), 4:22599 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant, 4:24534 (ORNL/TM-6131) 

Potential environmental effects associated with brackish water 
cooling towers at Chalk Point, Maryland, 4:24522 (CONF- 
760429-) 

COOLING TOWERS/MIST EXTRACTORS 

Numerical simulation of cooling tower drift eliminator 

rformance, 4:22600 
COOLING TOWERS/PERFORMANCE 

Single-cell cooling tower performance studies. Part I: the effect of 
reduced tip clearance on fan performance. Part II: the effect of 
reduced tip clearance on cooling tower performance (Effects of 
reduced blade tip clearance on fan and tower performance), 
4:22597 (K/GD-1967) 

COOLING TOWERS/PERFORMANCE TESTING 

Examination of specific aspects of cooling tower testing 

methodology. Final report, 4:22596 (EPRI-FP-953) 
COPPER/ACTIVATION ANALYSIS 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 

COPPER/CHEMICAL STATE 

Characterization of soluble copper species in estuarine sediments, 

4:24561 (CONF-760429-) 
COPPER/COMPARATIVE EVALUATIONS 

Comparison of trace metals in South Carolina floodplain and 
marsh sediments (Copper, zinc, iead, molybdenum), 4:24562 
(CONF-760429-) 

COPPER/CORROSION 

Report of field corrosion testing in geothermal water at the 

Takinogami field, 4:22545 (CONF-751267-18) 
COPPER/DIFFUSION WELDING 

Diffusion welding multifilament superconductive composites 

(450°C), 4:23834 
COPPER/ECOLOGICAL CONCENTRATION 

Characterization of soluble copper species in estuarine sediments, 
4:24561 (CONF-760429-) 

Prenatal cadmium exposure: effects on essential trace metals and 
behavior in rats, 4:24708 (CONF-771017-) 

COPPER/ELECTRODEPOSITION 

Potential-selective deposition of copper from chloride solutions 

containing iron, 4:24119 
COPPER/ION COLLISIONS 

Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 

COPPER/LEACHING 

Recovery of copper from leach solutions with sulphur dioxide, 

4:23697 
COPPER/MATERIALS RECOVERY 

Development of a process for the recovery of electrolytic copper 
and cobalt from Rokana converter slag, 4:23695 

Recovery of copper from leach solutions with sulphur dioxide, 
4:23697 

COPPER/PERMEABILITY 

Solvent-fixed coordinate system applied to two-phase diffusion 

coatings resulting from a constant surface flux of solute, 4:23838 
COPPER/POTENTIAL ENERGY 

Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
— at Harvard College Observatory), 4:24754 (COO-2887- 

) 
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COPPER/ROOT ABSORPTION 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
COPPER/SOLDERING 
Solderability, 4:23825 (SAND-78-1749C) 
COPPER/TOXICITY 
Comparative toxicity of VO3~, CrO,?”, Mn**, Co”*, Ni*, Cu, 
Zn**, and Cd** to lettuce seedlings, 4:24525 (CONF-760429-) 
DNA variability of abalone sperm as a measure of copper toxicity, 
4:24685 (CONF-771017-) 
COPPER/TRANSLOCATION 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
COPPER/WETTABILITY 
Solderability, 4:23825 (SAND-78-1749C) 
COPPER/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CHEMICAL PREPARATION 
Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials (Patent), 4:23390 
COPPER ALLOYS/CORROSION 
Report of field corrosion testing in geothermal water at the 
Takinogami field, 4:22545 (CONF-751267-18) 
COPPER ALLOYS/CORROSION RESISTANCE 
Beryllium copper and beryllium cupro-nickel, 4:23955 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
COPPER ALLOYS/DIFFUSION 
Diffusional and thermodynamic interactions in the Cu-Ni-Zn 
system at 775°C, 4:23932 
COPPER ALLOYS/GUINIER-PRESTON ZONES 
Effect of thermal and mechanical pretreatments on the Guinier- 
Preston zone state of a commercial grade 7075 aluminum alloy, 
4:23869 
Elastic interaction energy calculations for Guinier-Preston zones 
in Al-Cu and Cu-Be, 4:23853 
COPPER ALLOYS/LATTICE PARAMETERS 
Elastic interaction energy calculations for Guinier-Preston zones 
in Al-Cu and Cu-Be, 4:23853 
Lattice imaging and optical microanalysis of a Cu--Ni--Cr spinodal 
alloy, 4:23862 
COPPER ALLOYS/MECHANICAL PROPERTIES 
Effect of thermal and mechanical pretreatments on the Guinier- 
Preston zone state of a commercial grade 7075 aluminum alloy, 
4:23869 
Heat treatments for improved mechanical properties of CuNiFe 
spinodal alloys, 4:23896 
COPPER ALLOYS/MICROSTRUCTURE 
Heat treatments for improved mechanical properties of CuNiFe 
spinodal alloys, 4:23896 
COPPER ALLOYS/PHASE DIAGRAMS 
Solvent-fixed coordinate system applied to two-phase diffusion 
coatings resulting from a constant surface flux of solute, 4:23838 
COPPER ALLOYS/STRESS CORROSION 
Stress corrosion cracking of admiralty brass in aqueous copper 
sulfate, 4:23957 
COPPER ALLOYS/THERMODYNAMIC PROPERTIES 
Diffusional and thermodynamic interactions in the Cu-Ni-Zn 
system at 775°C, 4:23932 
COPPER ALLOYS/VAPOR DEPOSITED COATINGS 
Deposition of aluminum-copper alloy on laminated polyimide 
substrates from an RF induction source, 4:23820 (BDX-613- 
1993(Rev.)) 
COPPER BASE ALLOYS 
See also BRASS 
COPPER BASE ALLOYS/CORROSION 
Corrosion of copper base alloys in a geothermal brine. SPE Paper 
No. 7881, 4:22549 (CONF-790108-2) 
COPPER BASE ALLOYS/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
COPPER CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
COPPER COMPLEXES/SPECTROPHOTOMETRY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
COPPER IONS/ENERGY LEVELS 
Beam foil spectroscopy of heavy ions at energies from 20 to 238 
MeV (Review, lifetime), 4:24751 (BNL-24909) 


COSMIC X-RAY SOURCES/X-RAY SPECTRA 


COPPER ORES/SMELTING 
Development of a process for the recovery of electrolytic copper 
and cobalt from Rokana converter slag, 4:23695 
COPPER SULFATES/CORROSIVE EFFECTS 
Stress corrosion cracking of admiralty brass in aqueous copper 
sulfate, 4:23957 
COPPER SULFIDES/VACUUM COATING 
Vacuum deposition process for fabricating a CdS-CueS 
heterojunction solar cell device (Patent), 4:22026 
CORE SPRAY SYSTEMS/REACTOR SAFETY EXPERIMENTS 
Emergency cooling experiment, for BWR-type reactors, with 
modified fuel element clusters (8 x 8 rods including 1 passive), 
4:23163 (STUDSVIK-RL-78-25) 
CORIUM/AFTER-HEAT REMOVAL 
Natural-convection heat transfer in a bed of fuel debris cooled at 
both top and bottom (LMFBR), 4:23290 
Radiative heat transfer in a horizontal molten fuel layer with 
volumetric heating (LMFBR), 4:23291 
CORIUM/BOILING 
Boiling glow regimes for carbide fuel and steel (LMFBR), 4:23278 
CORIUM/COMPATIBILITY 
Debris bed and sacrificial materials interactions at high 
temperatures (LMFBR), 4:23267 
CORIUM/DRYOUT 
Interpretation of debris bed dryout observed during the D-3 
experiment (LMFBR), 4:23268 
CORIUM/EVAPORATION 
Condensation from a large HCDA vapor-gas bubble onto 
structures (LMFBR), 4:23280 
CORIUM/HEAT TRANSFER 
Debris transport in horizontal piping (LMFBR), 4:23289 
Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UO: (LMFBR), 4:23288 
Growth of internally-heated core debris pools into soluble and 
insoluble structures (GCFR type reactors), 4:23116 (CONF- 
781079-3) 
CORIUM/HYDRAULICS 
Debris transport in horizontal piping (LMFBR), 4:23289 
Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UO, (LMFBR), 4:23288 
CORIUM/LIQUID FLOW 
Boiling glow regimes for carbide fuel and steel (LMFBR), 4:23278 
CAMEL seven-pin fuel sweepout tests (LMFBR), 4:23272 
Mechanistic model of fuel flow regimes and fuel plateout in 
LMFBR overpower accidents, 4:23276 
System hydraulic effects on fuel sweepout in the hypothetical 
TOP accident (LMFBR), 4:23273 
Transient fuel solidification and relocation from core during 
transition-phase conditions (LMFBR), 4:23277 
CORIUM/SOLIDIFICATION 
Mechanistic model of fuel flow regimes and fuel plateout in 
LMFBR overpower accidents, 4:23276 
Transient fuel solidification and relocation from core during 
transition-phase conditions (LMFBR), 4:23277 
CORIUM/VAPOR CONDENSATION 
Condensation from a large HCDA vapor-gas bubble onto 
structures (LMFBR), 4:23280 
CORIUM/VOID FRACTION 
Volume-heated boiling pool flow behavior and application to 
transition phase accident conditions (LMFBR), 4:23109 (BNL- 
NUREG-24984) 
CORROSION PRODUCTS/MASS TRANSFER 
Model of the mass transfer of corrosion products in high 
temperature, high pressure water circuits, 4:22773 
CORROSION RESISTANT ALLOYS/CORROSION 
RESISTANCE 
Corrosion resistance of KBI materials, 4:23978 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC GASES/GRAVITATIONAL COLLAPSE 
Star formation, 4:24735 (UCRL-81758) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/CHEMICAL COMPOSITION 
Nuclear and atomic physics governing changes in the composition 
of relativistic cosmic rays (Formulas, error estimates, atomic 
and nuclear processes, corrections, leaky box matrix formalism), 
4:24732 (LBL-7723) 
COSMIC RADIATION/GAMMA SPECTRA 
Observations of medium energy gamma ray emission from the 
galactic center region, 4:24742 (N-78-24032) 
COSMIC RADIATION/REVIEWS 
= recent results on strong interactions, 4:24776 (ANL-HEP- 
-78-45) 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
X-ray spectra of hercules x-1. 3: pulse phase dependence in high 
energy continuum (= 20 KeV), 4:24736 (N-78-24009) 





COSMOLOGICAL MODELS 


COSMOLOGICAL MODELS 
Physical interpretation of the combinatorial hierarchy, 4:24794 
(SLAC-PUB-2225) 
COULOMETRY 
See VOLTAMETRY 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLED REACTOR CORES/REACTOR KINETICS 
Application of the nonlinear decoupling theory to the control of 
the coupled core reactor, 4:22964 
COVERINGS/DESIGN 
Solar energy collecting pond and covering therefor (Patent), 
:22377 


BS 
See CRUSTACEANS 
CRACKS/MATHEMATICAL MODELS 
J/sub IC/ measured from unstable test specimens with finite 
differences in crack areas, 4:23883 (COO-2422-14) 
Recent finite element studies in plasticity and fracture mechanics, 
4:23884 (COO-3084/62) 
CRATERING EXPLOSIONS/MATHEMATICAL MODELS 
Feasibility of controlling a cratering explosion during its 
development, 4:24442 
CRAY COMPUTERS/PROGRAMMING LANGUAGES 
DEMOS primer, 4:25126 (LA-7499-M) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRG PROCESSES/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
CRIME DETECTION 
Vapor tagging of electric blasting caps with perfluorinated 
compounds, 4:24443 (BNL-25051) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY/CONTROL 
Criticality control by gadolinium for U/Pu systems, 4:21717 
Experience with soluble neutron poisons for criticality control at 
ICPP, 4:21715 
Proposed plans for the use of soluble nuclear absorbers at the 
Idaho Chemical Processing Plant, 4:21718 
Use of gadolinium nitrate for criticality control during fuel 
dissolution, 4:21716 
CRITICALITY/FAULT TREE ANALYSIS 
Risk tree analysis in criticality control, 4:23301 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/PRODUCTIVITY 
Photosynthesis and respiration in relation to productivity of crops, 
4:22083 
CROPS/SOLAR DRYING 
Augmented integrated rock system for collection and storage of 
solar energy, 4:22308 
Construction of an agricultural solar drying system, 4:22306 
Design and performance of an industrial sized pebble bed, 4:22314 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/CONTAMINATION 
Investigation of plutonium concentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM-6702) 
CRUSTACEANS/RADIONUCLIDE KINETICS 
Investigation of plutonium concentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM-6702) 
CRYOGENICS/BIBLIOGRAPHIES 
Publications and services of the Cryogenics Division, National 
Bureau of Standards, 1953-1977. Technical note, 4:24176 (PB- 
281465) 
CRYOPUMPS/DEGASSING 
Radiation-induced degassing of cryopumps, 4:25095 
CRYOPUMPS/PERFORMANCE 
Vacuum systems for thermonuclear fusion installations, 4:25102 
(CTO-1344) 
CRYOPUMPS/PERFORMANCE TESTING 
Cryopump measurements relating to safety, pumping speed, and 
radiation outgassing, 4:25083 (LBL-8160) 
CRYOSTATS/STABILITY 
Argonne program to assess superconducting stability, 4:24897 
(CONF-78 1055-3) 
CRYSTAL GROWTH/ANNEALING 
Effect of thermal annealing in boron implanted, laser annealed 
silicon, 4:24032 (CONF-781 167-5) 
CRYSTAL GROWTH/DISLOCATIONS 
Effect of thermal annealing in boron implanted, laser annealed 
silicon, 4:24032 (CONF-781 167-5) 
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CRYSTALLOGRAPHY/REVIEWS 
Crystallographic contributions to the energy problem, 4:23816 
(CONF-780867-1) 
CT SCANNING 
See CAT SCANNING 
CURIUM 242/SOIL CHEMISTRY 
Extractability of plutonium-238 and curium-242 from a 
contaminated soil as a function of pH and certain soil 
components. CH; COOH-NH,OH system, 4:24537 (CONF- 
760429-) 
CUTTING TOOLS/CONTROL SYSTEMS 
Development of techniques for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 
CUTTING TOOLS/DESIGN 
Development of techniques for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 
CYCLOPHOSPHAMIDE 
See ENDOXAN 
CYCLOTRONS 
See also SINCYCLOTRON 
CYCLOTRONS/OPERATION 
Technical progress report (Nuclear Physics Lab., Univ. of 
Colorado), 4:24817 (COO-0535-766) 
CYLINDERS/DEFORMATION 
Boundary-integral equation formulation for time-dependent 
inelastic deformation in metals, 4:23919 
CYLINDERS/NEUTRON TRANSPORT 
Exponential biasing model for contributon Monte Carlo, 4:24886 
Mathematical behavior and computation of transmission 
probabilities for annular regions, 4:24884 (FRA-TM-118) 
Variational derivation of a contributon Monte Carlo technique, 
4:24885 
CYLINDERS/STRESSES 
Diffusional creep of multicomponent systems. Progress report, 
February 1, 1978-January 31, 1979, 4:23848 (COO-2296-19) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES/METABOLISM 
Developmental aspects of epoxide-metabolizing enzyme activities 
in adrenals, ovaries, and testes of the rat (Epoxide hydrase, 
glutathione s-transferase), 4:24588 (CONF-771017-) 
CYTOCHROMES/REDUCTION 
DO copper ions influence the reduction of ferricytochrome C by 
O2~. Progress report, December 1, 1977-November 30, 1978, 
4:24108 (COO-3221-53) 
CYTOLOGY/DATA ACQUISITION SYSTEMS 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 
CYTOLOGY/DATA ANALYSIS 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES/SEMILEPTONIC DECAY 
Proposal to measure the D meson decay constant F/sub D/, 
4:24790 (DOE/ER/70004-217) 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES/HADRONIC PARTICLE DECAY 
Recent results from neutrino interactions in heavy neon (Decay 
rate), 4:24782 (BNL-24937) 
Recent results from the FNAL 15 foot bubble chamber, 4:24781 
(BNL-24932) 
DAMS/CONSTRUCTION 
Asphalt facing for Icelandic dam, 4:21946 
Construction of Norway's highest dam, 4:21948 
DAMS/FAILURES 
Walter Bouldin Dam failure and reconstruction, 4:21950 (DOE/ 
FERC-0017) 
DAMS/INSPECTION 
Actions needed to improve the safety of coal mine waste disposal 
sites. Report to the House Subcommittee on Energy and Power, 
Committee on Interstate and Foreign Commerce by the 
Comptroller General of the United States, 4:21239 (CED-77-82) 
DAMS/SURFACE COATING 
Asphalt facing for Icelandic dam, 4:21946 
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DARRIEUS ROTORS/PERFORMANCE TESTING 
Aerodynamic performance of the 17-metre-diameter Darrieus 
wind turbine, 4:22581 (SAND-78-1737) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
DATA ACQUISITION SYSTEMS/DESIGN 
System design and specification, 4:24409 (UCRL-82033) 
DATA ACQUISITION SYSTEMS/ELECTRONIC EQUIPMENT 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 
DATA ACQUISITION SYSTEMS/PROGRAMMING 
ATROPOS: a versatile data acquisition and analysis system, 
4:24406 (SLAC-PUB-2220) 
DATA COMPILATION/COMPUTER CODES 
Computer program for monitoring sample flow from 
environmental surveillance activities at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM-6599) 
DATA PROCESSING 
See also SPECTRA UNFOLDING 
Smoothing of samples for maxima, 4:25124 (COO-2874-39) 
DATA TRANSMISSION 
See also TELEMETRY 
DATA TRANSMISSION/STANDARDS 
User's guide for an IBM PL/I implementation of level 1 of the 
proposed American National Standard specifications for an 
information interchange data descriptive file, 4:25127 (ORNL/ 
CSD/TM-74) 
DATUM PRESSURE 
See RESERVOIR PRESSURE 
DECAY INSTABILITY 
Studies of parametric decay instabilities in magneto plasma, 
4:24969 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECOMMISSIONING/REGULATIONS 
Plan for reevaluation of NRC policy on decommissioning of 
nuclear facilities, 4:21872 (NUREG-0436(Rev.1)) 
DECONTAMINATION/MANUALS 
ICPP decontamination manual, 4:24129 (ICP-1172) 
DEER/CONTAMINATION 
Calcium, strontium-89, strontium-90, and cesium-137 in pregnant 
white-tailed deer and related fetuses, 4:24542 (CONF-760429-) 
DEFORMATION/MATHEMATICAL MODELS 
Calculation of the stress-strain stiffness matrix for given strains in 
an inelastic material, 4:23915 
DELAYED NEUTRONS 
Delayed neutron calculations, 4:24863 (LA-7596-PR) 
DELTA-1236 RESONANCES/HADRONIC PARTICLE DECAY 
Backward resonance production of pi minus plus proton goes to 
neutron pi plus pi minus at 8 GeV/c (Production mechanisms), 
4:24789 (COO-1195-415) 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS/SITE SELECTION 
Phase I: the pipeline gas demonstration plant. Site selection report, 
4:21187 (FE-2542-3) 
Phase I: the pipeline gas demonstration plant. Real estate report, 
4:21188 (FE-2542-4) 
DEMONSTRATION PLANTS/WATER RESOURCES 
Phase I: the pipeline gas demonstration plant. Site selection report, 
4:21187 (FE-2542-3) 
DENATURED FUEL 
Denatured fuel cycles for international safeguards, 4:23189 
DENDRITES/CRYSTAL GROWTH 
Interface morphology during crystallization. II. Single filament, 
unconstrained growth from a binary alloy melt, 4:23865 
Interface morphology during crystallization. I. Single filament, 
unconstrained growth from a pure melt, 4:23866 
DENDRITES/MORPHOLOGY 
Interface morphology during crystallization. II. Single filament, 
unconstrained growth from a binary alloy melt, 4:23865 
Interface morphology during crystallization. I. Single filament, 
unconstrained growth from a pure melt, 4:23866 
DENMARK/ELECTRIC POWER 
Energy in a sustainable society: how much electricity do we really 
need, 4:23494 
DENMARK/ENERGY SUPPLIES 
Energy ina —— society: how much electricity do we really 
need, 4:234' 
DEOXYPENTOSE NUCLEIC ACID 


See DN. 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESALINATION/GOVERNMENT POLICIES 
New directions in the United States Federal desalting program, 
4:23455 


DEUTERONS/CELL KILLING 


DESALINATION/RESEARCH PROGRAMS 

New directions in the United States Federal desalting program, 

4:23455 
DESALINATION PLANTS/EVAPORATORS 

Scale-free-vapor-compression evaporation. Water research capsule 

report, 4:23670 (PB-281124) 
DESERTS/LAND POLLUTION 

Coal combustion, trace-element emissions, and mineral cycles, 

4:24476 (CONF-760429-) 
DESIGN BASIS ACCIDENTS 
Reactor vessel design-basis-accident pressure-pulse prediction 
using SPIRT code (PWR), 4:23300 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also BEAVON PROCESS 
BENFIELD PROCESS 
CLAUS PROCESS 
HOT GAS CLEANUP 
SELEXOL PROCESS 
STRETFORD PROCESS 
SULFINOL PROCESS 
DESULFURIZATION/COMPARATIVE EVALUATIONS 

H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 

TM-6077) 
DESULFURIZATION/COST 

Analysis of variations in costs of FGD systems. Final report 

(More than 20 FGD installations), 4:21243 (EPRI-FP-909) 
DESULFURIZATION/WASTE DISPOSAL 

Economics of disposal of lime/limestone scrubbing wastes: 
untreated and chemically treated wastes. Final report March 
1976-June 1977, 4:21250 (PB-281391) 

DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES/WAVE PROPAGATION 

Differential analyzers of shock fronts, 4:24772 (UCRL-Trans- 

11402) 
DETONATORS 
Vapor tagging of electric blasting caps with perfluorinated 
compounds (For crime detection), 4:24443 (BNL-25051) 
DEUS 
(Dual Energy Use Systems.) 
See also CO-GENERATION 
DEUS/COST 
Dual energy use systems in Sweden, 4:23469 (EPRI-EM-718-W) 
DEUS/REVIEWS 
Dual energy use systems in Sweden, 4:23469 (EPRI-EM-718-W) 
DEUTERIDES/CRYSTAL STRUCTURE 

Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La-H system near LaHp ¢5 at 250°K, 
4:23987 (IS-M-173) 

DEUTERIDES/NUCLEAR MAGNETIC RESONANCE 

Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La-H system near LaHz ¢5 at 250°K, 
4:23987 (IS-M-173) 

DEUTERIUM/DIFFUSION 

Hydrogen diffusion and solubility in silicon carbide, 4:24013 

Hydrogen in b.c.c. metals, 4:24017 

Permeation eccentricities of He, Ne, and D-T from soda-lime glass 
microbubbles, 4:23991 

DEUTERIUM/METALLURGICAL EFFECTS 

Magnetic relaxation studies of the motion of hydrogen and 
deuterium in iron, 4:23904 

TEM investigation of anisotropic lattice distortions in ordered 
NbH and NbD alloys, 4:23854 

DEUTERIUM COMPOUNDS/DEFORMATION 
TEM investigation of anisotropic lattice distortions in ordered 
NbH and NbD alloys, 4:23854 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERON REACTIONS/ALPHA-TRANSFER REACTIONS 

Four particle pickup reactions on Te and S (Cross sections), 
4:24840 (COO-0535-766) 

Multi-step processes in the ?°Ne(d,*Li)'®O (8.88 MeV 27) 
reaction at E/sub d/ = 40 MeV, 4:24833 (COO-0535-766) 

DEUTERON REACTIONS/STRIPPING 

198 Pt(d,p)'®° Pt reaction (17.3 MeV: angular distributions, DWBA, 
1, C?S), 4:24857 (COO-0535-766) 

Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 

DEUTERONS/BINDING ENERGY 
Variational principles and matrix Pade approximants, 4:24904 
DEUTERONS/CELL KILLING 

Unique biophysical studies with diatomic deuterium beams 
(Survival studies with V79 Chinese hamster cells), 4:24632 
(BNL-25203) 





DEUTERONS/DIFFUSION 


DEUTERONS/DIFFUSION 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °*Ni beam), 4:23968 
IEVELOPED COUNTRIES/ELECTRIC POWER 
Energy in a sustainable society: how much electricity do we really 
need, 4:23494 
DEVELOPED COUNTRIES/ENERGY SUPPLIES 
Energy in a sustainable society: how much electricity do we really 
need, 4:23494 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Transnationals, domestic enterprises, and industrial structure in 
host LDCs: a survey, 4:23432 
DEVELOPING COUNTRIES/ECONOMIC POLICY 
International reserve economies in less-developed countries, 
4:23433 
Research as the missing link, 4:23431 
DEVELOPING COUNTRIES/FOOD 
World food prospects: the next 20 years, 4:23450 
DEVELOPING COUNTRIES/MULTINATIONAL 
ENTERPRISES 
Transnationals, domestic enterprises, and industrial structure in 
host LDCs: a survey, 4:23432 
DEVELOPING COUNTRIES/NUCLEAR POWER 
Economic feasibility study of regional centers for nuclear fuel 
reprocessing in the developing countries, 4:21722 
DEVELOPING COUNTRIES/RESEARCH PROGRAMS 
Research as the missing link, 4:23431 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES/PARTICLE PROPERTIES 
Diproton resonances in the mass region 2100 to 2800 MeV 
(Dispersion relations, scattering amplitude), 4:24785 (ANL- 
HEP-CP-78-52) 
DIELECTRIC TRACK DETECTORS/PERFORMANCE TESTING 
Evaluation of polymers for fast neutron personnel dosimetry by 
the electrochemical etching technique, 4:24373 (ORNL/TM- 
6167) 


DIENES 
See also ALLENE 
BUTADIENE 
D\£NES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1978-January 1979, 4:24127 (ORO- 
3898-39 
DIESEL ENGINES/BOTTOMING CYCLES 
Diesel Organic Rankine Cycle Compound Engine (Bottoming 
Cycle) Program. Program plan, 4:23731 (DOE/CS-0052) 
DIESEL ENGINES/COMBUSTION CHAMBERS 
Performance of ceramics in the diesel engine, 4:23736 
DIESEL ENGINES/COMBUSTION KINETICS 
Laser velocimeter measurements in a constant volume internal 
combustion engine simulator, 4:23733 (SAND-78-8721) 
DIESEL ENGINES/DATA COMPILATION 
Diesel cars in the United States. Final report, 4:23734 (TID-8735) 
DIESEL. ENGINES/EXHAUST GASES 
Performance characteristics of automotive engines in the United 
States. First series - Report No. 12. 1975 Perkins diesel 247 cid 
(4.0 liters), f. i. Interim report June 1977, 4.23732 (PB-281777) 
DIESEL ENGINES/FUEL ECONOMY 
Performance characteristics of automotive engines in the United 
States. First series - Report No. 12. 1975 Perkins diesel 247 cid 
(4.0 liters), f. i. Interim report June 1977, 4:23732 (PB-281777) 
DIESEL ENGINES/PERFORMANCE 
Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977-September 30, 1978, 
4:23710 (COO-4191-1) 
Cycles and performance studies for advanced diesel engines, 
4:23737 
DIESEL ENGINES/PERFORMANCE TESTING 
Performance of ceramics in the diesel engine, 4:23736 
DIESEL ENGINES/PISTONS 
Performance of ceramics in the diesel engine, 4:23736 
Piston for internal combustion engines (Patent), 4:23735 
DIESEL ENGINES/RESEARCH PROGRAMS 
Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977-September 30, 1978, 
4:23710 (COO-4191-1) 
Diesel Organic Rankine Cycle Compound Engine (Bottoming 
Cycle) Program. Program plan, 4:23731 (DOE/CS-0052) 
DIESEL ENGINES/REVIEWS 
Diesel cars in the United States. Final report, 4:23734 (TID-8735) 
DIESEL ENGINES/THERMODYNAMIC CYCLES 
ao performance studies for advanced diesel engines, 
4: 
DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
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NAVIER-STOKES EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/ASYMPTOTIC SOLUTIONS 
Wave solutions travelling along quadratic paths for the equation 
(au/ at) - (k(u)u/sub x/)/sub x/ = 0, 4:24910 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
High order stiffly stable linear multistep methods, 4:25125 (IS-T- 
40) 


User interface standard for ODE solvers, 4:25142 (UCRL-82037) 
DIFFUSER AUGMENTED TURBINES/ENERGY STORAGE 
SYSTEMS 
Free-wheeling hydraulic power mills, 4:22582 (SLAC-PUB-2204) 
DIFFUSER AUGMENTED TURBINES/SPECIFICATIONS 
Free-wheeling hydraulic power mills, 4:22582 (SLAC-PUB-2204) 
DIGITAL FILTERS 
Spectral transformations for nonsymmetric half-plane filters, 
4:25141 (UCRL-81870) 
DIMERS/BIOLOGICAL REPAIR 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
DIMETHYLKETONE 
See ACETONE 
DIOLS 
See GLYCOLS 
DIPLOCOCCUS PNEUMONIAE 
See PNEUMOCOCCUS 
DIPOLES/POLARIZABILITY 
R-matrix method - ‘application to atoms and ions’ (Data 
compilation), 4:24762 
DIRECT CONTACT HEAT EXCHANGERS/DESIGN 
Direct contact liquid-liquid heat exchanger: pilot plant results, 
4:22266 
DIRECT CONTACT HEAT EXCHANGERS/HEAT 
TRANSFER FLUIDS 
Direct contact liquid-liquid heat exchanger: pilot plant results, 
4:22266 
DIRECTIONAL DRILLING/WELL LOGGING 
True vertical depth, true vertical thickness and true stratigraphic 
thickness logs, 4:24437 
DISEASES 
See also INFECTIOUS DISEASES 
NEOPLASMS 
DISEASES/STATISTICS 
Developmental toxicology as input to the methodology for human 
studies of energy-related pollutants, 4:24711 (CONF-771017-) 
DISLOCATIONS/MOTION 
Multiple dislocation motion, 4:23911 
DISSOLVERS/MASS TRANSFER 
Vibration analysis method for detection of abnormal movement of 
material in a rotary dissolver, 4:21699 (CONF-781169-2) 
DISSOLVERS/MONITORING 
Vibration analysis method for detection of abnormal movement of 
material in a rotary dissolver, 4:21699 (CONF-781169-2) 
DISTILLATION EQUIPMENT/FOULING 
Solvent treatment of used lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/RI-78/20) 
DISTORTED WAVE BORN APPROXIMATION 
See DWBA 
DISTRIBUTED COLLECTOR POWER PLANTS/COST 
High Temperature Line Focus Central Receiver System cost and 
performance objectives, 4:22156 (SAN-1101/PA14-1) 
DISTRIBUTED COLLECTOR POWER PLANTS/DESIGN 
Design of a 150 kWe distributed collector solar thermal power 
station, 4:22153 (AED-Conf-78-212-013) 
Evaluation of the proposed solar electric dispersed system power 
plant in Newton County, Arkansas, 4:22154 (SAN-1101/PA2- 
10 


) 
DISTRIBUTED COLLECTOR POWER PLANTS/ 
ECONOMICS 
Evaluation of the FMC line cavity central receiver concept, 
4:22155 (SAN-1101/PA2-13) 
DISTRIBUTED COLLECTOR POWER PLANTS/ 
EVALUATION 
Evaluation of the proposed solar electric dispersed system power 
i" in Newton County, Arkansas, 4:22154 (SAN-1101/PA2- 
} 
DISTRIBUTED COLLECTOR POWER PLANTS/ 
OPTIMIZATION 
Optimization of the overall design of a distributed collector farm 
solar power station, 4:22152 (AED-Conf-78-212-006) 
DISTRIBUTED COLLECTOR POWER PLANTS/ 
PERFORMANCE 
Evaluation of the FMC line cavity central receiver concept, 
4:22155 (SAN-1101/PA2-13) 
High Temperature Line Focus Central Receiver System cost and 
performance objectives, 4:22156 (SAN-1101/PA14-1) 
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DISTRICT COOLING 

District heating and cooling utilizing temperature differences of 

local waters, 4:22646 
DISTRICT COOLING/FEASIBILITY STUDIES 

Feasibility of a district cooling system using natural cold waters. 
Final report. Phase II: site-specific study and preliminary design 
of a Miami Beach Seawater Cooling District. Phase III: 
preliminary assessment of the U.S. fresh water resource for the 
district cooling of buildings, 4:23699 (ORO-4875-1) 

DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 

District heating and cooling utilizing temperature differences of 

local waters, 4:22646 
DISTRICT HEATING/FEASIBILITY STUDIES 
District heating combined with electricity generation in the 
United Kingdom, 4:23473 
DISTRICT HEATING/HEAT PUMPS 
Use of heat pumps in municipal power supply, 4:23610 
DISTRICT HEATING/INVESTMENT 

State secretary Gruener on extension of the district-heating grid 

(German Federal Republic), 4:23472 
DISTRICT HEATING/LAWS 
State secretary Gruener on extension of the district-heating grid 
(German Federal Republic), 4:23472 
DISTRICT HEATING/REVIEWS 
Dual energy use systems in Sweden, 4:23469 (EPRI-EM-718-W) 
DISTRICT HEATING/TECHNOLOGY UTILIZATION 
District heating: translating the Swedish experience, 4:23471 
DISTRICT HEATING/WASTE HEAT UTILIZATION 

Recovery of wasted heat with centralized and distributed heat 

pump systems, 4:23698 (CONF-781202-32) 
DISUSED MINESHAFTS 

See ABANDONED SHAFTS 
DIVERTORS/MAGNETIC FIELD CONFIGURATIONS 

Stability of magnetic configuration in a tokamak with a poloidal 

divertor, 4:25018 (KFTI-77-32) 
DIVERTORS/MATHEMATICAL MODELS 
Divertor and gas blanket model and studies, 4:25004 
DNA 

(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 

Pyrimidine dimer excision in Escherichia coli strains deficient in 
exonucleases V and VII and in the 5’ — 3’ exonuclease of DNA 
polymerase I (uv radiation), 4:24636 

DNA/BIOLOGICAL VARIABILITY 

DNA variability of abalone sperm as a measure of copper toxicity 

(Haliotis cracheroidii), 4:24685 (CONF-771017-) 
DNA/BIOSYNTHESIS 

Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 

DNA/CHEMICAL COMPOSITION 

DNA base content and classification of vibrios, 4:24623 (ANL- 
Trans-1144) 

DNA/CHEMICAL RADIATION EFFECTS 

Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 

DNA/CONFIGURATION INTERACTION 

Interaction of (+-)benzo(a)pyrene-78,8a-diol-9a, 10a-epoxide 

with fractionated eukaryotic DNA, 4:24603 (CONF-781039-3) 
DNA/STRAND BREAKS 

Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 

DOLOMITE/DECOMPOSITION 

Kinetics and thermodynamics of decomposition of dolomite to a 

metastable solid product, 4:24012 
DOLOMITE/RADIONUCLIDE MIGRATION 

Migration of cesium in dolomite from the Rustler Formation in 
the Los Medanos area in Southeastern New Mexico (Potential 
site for WIPP), 4:21809 (SAND-78-1179C) 

DOLOMITE/SORPTIVE PROPERTIES 

Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 

Controlled sample program publication No. 1: characterization of 
rock samples (Interlaboratory methodology comparison for 
measuring radionuclide distribution in rocks), 4:21797 (PNL- 
2797) 

DOLOMITE/WELL DRILLING 

Method for drilling a well through unconsolidated dolomite 

formations (Patent), 4:21405 
DOPPLER COEFFICIENT/CALCULATION METHODS 

Spectral fine-structure effects on material and Doppler reactivity 

worths (Fast reactors), 4:22960 


DOSE COMMITMENTS/COMPARATIVE EVALUATIONS 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
DOSEMETERS/PERFORMANCE 
Evaluation of MDH model 1015 x-ray monitor, 4:24374 
DOUBLET REACTORS/DESIGN 
Conceptual design study of a doublet fusion ignition test reactor, 
4:24985 (GA-A-14795) 
Doublet demonstration fusion power reactor study, 4:24984 (GA- 
A-14742) 
DOUBLET REACTORS/INFORMATION SYSTEMS 
Data archiver for a thermonuclear research experiment, 4:24924 
(GA-A-15181) 
DOUBLET REACTORS/REMOTE HANDLING 
Conceptual design study of a doublet fusion ignition test reactor, 
4:24985 (GA-A-14795) 
DOWEX 
See ORGANIC ION EXCHANGERS 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DOWTHERM 
See BIPHENYL 
DRAFT CONTROL SYSTEMS/COST 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:23631 (TID-29340) 
DRAFT CONTROL SYSTEMS/PERFORMANCE 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:23631 (TID-29340) 
DRAFT CONTROL SYSTEMS/SAFETY 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:23631 (TID-29340) 
DRESDEN-1 REACTOR/DECONTAMINATION 
Man-rem estimate for the Dresden 1 chemical cleaning, 4:22728 
(TID-29440) 
DRESDEN-1 REACTOR/SURFACE CLEANING 
Man-rem estimate for the Dresden 1 chemical cleaning, 4:22728 
(TID-29440) 
DRIFT CHAMBERS/DESIGN 
Description of a drift chamber system employed in an experiment 
at Brookhaven National Laboratory, 4:24388 
DRIFT CHAMBERS/FABRICATION 
Description of a drift chamber system employed in an experiment 
at Brookhaven National Laboratory, 4:24388 
DRIFT CHAMBERS/READOUT SYSTEMS 
Description of a drift chamber system employed in an experiment 
at Brookhaven National Laboratory, 4:24388 
DRIFT INSTABILITY/ANALYTICAL SOLUTION 
Analytical theory of drift waves and drift Alfven waves in 
tokamaks, 4:24977 (PPPL-1512) 
DRIFT INSTABILITY/INSTABILITY GROWTH RATES 
Turbulent destabilization and saturation of the universal drift 
mode in a sheared magnetic field, 4:24965 (ORNL/TM-6620) 
DRILL CORES/DATA ANALYSIS 
200 sand steamflood demonstration project. First annual report, 
June 1976-June 1977, 4:21384 (SAN-1277-1) 
DRILL CORES/ION EXCHANGE 
CEC determination by correlations with adsorbed water, 4:24429 
DRILL CORES/OIL SATURATION 
Evaluation of the displacement coefficient of a core sample 
selected during the drilling of boreholes, 4:21410 
DRILL CORES/WATER SATURATION 
Evaluation of the displacement coefficient of a core sample 
selected during the drilling of boreholes, 4:21410 
DRILLING FLUIDS/BIODEGRADATION 
Method for foam drilling using a biodegradable foaming agent 
(Patent), 4:21401 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLS 
See also JET DRILLS 
ROCK DRILLING 
WELL DRILLING 
DRILLS/DESIGN 
Geothermal energy recovery (Patent; heat drills), 4:22543 
DRINKING WATER/CHLORINATION 
Plutonium in drinking water: effects of chlorination on its 
maximum permissible concentration, 4:24574 
DROSOPHILA/GENETIC RADIATION EFFECTS 
Mutagenic effect of radionuclides incorporated into DNA of 
Drosophila melanogaster. Progress report, 1977-1978 (Effects of 
tritium decay in labelled sperm), 4:24666 (ORO-3728-11) 
DRUGS 
See also ANTIBIOTICS 





DRUGS/TOXICITY 


DRUGS/TOXICITY 
Developmental toxicity evaluations: an overview of current 
animal models and methods, 4:24695 (CONF-771017-) 
DRYERS 
See also CLOTHES DRYERS 
SOLAR DRYERS 
DRYERS/PHOTOVOLTAIC POWER PLANTS 
Photovoltaic-powered irrigation experiments in the United States, 
4:21999 (COO-4094-28) 
DUAL ENERGY USE SYSTEMS 
See DEUS 
DUAL-PURPOSE POWER PLANTS/GAS TURBINES 
Some observations on the selection of gas turbine generating plant, 
4:22634 
DUAL-PURPOSE POWER PLANTS/RELIABILITY 
Using gas motors in unit-type heating power stations, 4:22589 
DUCTS/RADIATION TRANSPORT 
Comparison of rebalance stabilization methods for two- 
dimensional transport calculations, 4:24878 
DUST COLLECTORS 
On computational evaluation of dust centrifugal separator 
working, 4:24170 
DUSTS/CHEMICAL EXPLOSIONS 
Instrument safety in explosive atmospheres, 4:21291 
DUSTS/CONTROL 
Comparison of five types of low-energy scrubbers for dust 
control, 4:21274 (BM-RI-8289) 
DUSTS/SAMPLING 
Comparison of five types of low-energy scrubbers for dust 
control, 4:21274 (BM-RI-8289) 
DWBA 
(Distorted wave born approximation.) 
DWBA/CALCULATION METHODS 
Pickup to unbound projectile states (‘*C(a,°Li)'*B, DWBA 
calculation), 4:24823 (COO-0535-766) 
DWBA/RENORMALIZATION 
(t,d) and (*He,d) reaction normalization, 4:24873 (COO-0535-766) 
DYE LASERS 
Electronics Engineering Department quarterly report No. 2, 1978, 
4:25039 (UCRL-50025-78-2) 
DYE LASERS/DESIGN 
Laser useful as a fluorometric excitation source, 4:24257 (UCRL- 
50025-78-2) 
Reliable high average power dye laser, 4:24278 
DYE LASERS/FABRICATION 
Study and construction of an organic dye laser with 
quasicontinuous emission (For anemometry), 4:24269 (UCRL- 
Trans-11438) 
DYE LASERS/PERFORMANCE 
I. Measurement of fluorescence decay times of laser dyes. II. 
Behavior of rigid and mobile media with respect to signal 
extraction and signal propagation, 4:24259 (UCRL-81568) 
Study and construction of an organic dye laser with 
quasicontinuous emission (For anemometry), 4:24269 (UCRL- 
Trans-1 1438) 
DYE LASERS/SYNCHRONIZATION 
Unique system locks two dye lasers to precise frequency, 4:24258 
(UCRL-50025-78-2) 
DYNAMIC PROGRAMMING 
Decomposition of mathematical programming by dynamic 
programming, 4:25113 (CONF-781005-3) 
Global optimality theorem for spatial dynamic programming, 
4:25114 (CONF-78 1005-4) 
DYSPROSIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
DYSPROSIUM 161/MOESSBAUER EFFECT 
Crystal field and magnetic properties of Dy(OH)s, Ho(OH)s and 
Er(OH)s, 4:24035 (CONF-780868-4) 
DYSPROSIUM HYDRIDES/MAGNETIC PROPERTIES 
Magnetic properties of DyFe2H2 from *’Fe, '*'Dy Moessbauer 
effect and magnetization measurements, 4:23925 (CONF- 
781114-10) 
DYSPROSIUM HYDROXIDES/CRYSTAL FIELD 
Crystal field and magnetic properties of Dy(OH)s, Ho(OH)s and 
Er(OH)s, 4:24035 (CONF-780868-4) 
DYSPROSIUM SULFIDES/MAGNETIZATION 
Neutron scattering studies of the coexistence of long-range 
magnetic order and superconductivity in Dy: 2MogSs and Tb; 
2Mo¢Ss, 4:24039 (BNL-25243) 
DYSPROSIUM SULFIDES/NEUTRON DIFFRACTION 
Neutron scattering studies of the coexistence of long-range 
magnetic order and superconductivity in Dy; 2Mo¢Ss and Tb; 
2Mo¢Ss, 4:24039 (BNL-25243) 
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EARTH ATMOSPHERE 
See also AIR 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/DENITRIFICATION 
Nitrogen oxides removal method (Patent), 4:24337 
EARTH ATMOSPHERE/HEAT TRANSFER 

Variation of the ocean-atmosphere system as a consequence of 
feedback mechanisms, 4:24469 (COO-1340-58) 

EARTH ATMOSPHERE/LIGHT TRANSMISSION 

Atmospheric attenuation of solar radiation, 4:22141 (SAN-1100/ 
PA2-14) 

EARTH ATMOSPHERE/NEUTRON TRANSPORT 

Monte Carlo calculations of radiation transport in the upper 

atmosphere, 4:24887 
EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 

Characterizing dispersion on a climatological basis (Effects of 
climatological factors on atmospheric transport of radioactive 
effluents from nuclear power plants), 4:24505 (PNL-SA-6832) 

Improved method for calculation of population doses from 
nuclear complexes over large geographical areas (Dose to 
population of entire contiguous U.S. from releases from the 
Hanford facilities), 4:24647 (BNWL-SA-6114) 

Study of applying the Atmospheric Release Advisory Capability 
to nuclear power plants (Use of ARAC to forecast hazards of 
accidental release of radionuclides to the atmosphere), 4:24506 
(UCRL-52525) 

EARTH ATMOSPHERE/RESEARCH PROGRAMS 

NSC review 1976-1977 (National Science Council, Taiwan), 

4:25110 
EARTH ATMOSPHERE/SULFATES 

Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 
25069) 

EARTH ATMOSPHERE/SULFUR DIOXIDE 

Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 
25069) 

EARTH PLANET/HUMAN POPULATIONS 
10’: a check on Earth carrying capacity for man, 4:23437 
EARTHQUAKES 
See also MICROEARTHQUAKES 
SEISMIC S WAVES 
EARTHQUAKES/RESEARCH PROGRAMS 

NSC review 1976-1977 (National Science Council, Taiwan), 

4:25110 
EARTHQUAKES/SEISMIC DETECTION 

Broadband discrimination studies. Final technical report 1 June 
1973-30 September 1977, 4:24462 (AD-A-054973) 

Multivariate autoregressive representation of seismic p-wave 
signals with application to short-period discrimination, 4:24463 

EAST MESA GEOTHERMAL FIELD/DESALINATION PLANTS 

Desalination of geothermal resources, 4:22561 

EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Desalination of geothermal resources, 4:22561 

EBR-2 REACTOR/AFTER-HEAT REMOVAL 

Compilation of data from EBR-II natural-circulation-test 
procedure EX-140, Section IV, Addendum 1E, 4:23071 (ANL/ 
EBR-102) 

EBR-2 REACTOR/COLD TRAPS 

Control of oxygen, hydrogen, and tritium in EBR-II sodium 

systems, 4:23101 
EBR-2 REACTOR/FAILED ELEMENT DETECTION 

Recent improvements in identifying fisson product sources in the 

Experimental Breeder Reactor II, 4:23091 
EBR-2 REACTOR/FAILED ELEMENT MONITORS 

EBR-II fission-product-source Test No. 1. EBR-II project, 
4:22827 (ANL-78-58) 

EBR-2 REACTOR/HEAT EXCHANGERS 

Design and operating experience of EBR-II Intermediate Heat 
Exchanger (IHX), 4:22835 (CONF-780251-P2) 

EBR-2 REACTOR/LOSS OF FLOW 

Compilation of data from EBR-II natural-circulation-test 
procedure EX-140, Section IV, Addendum 1E, 4:23071 (ANL/ 
EBR-102) 

EBR-2 REACTOR/REACTOR OPERATION 

Reactor development program progress report, November 1978, 
4:23107 (ANL-RDP-77) 

Reactor development program. Progress report, October 1978, 
4:23106 (ANL-RDP-76) 
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ECCS 
(Emergency core cooling system.) 
See also CORE SPRAY SYSTEMS 
ECCS/HEAT TRANSFER 
ECC delivery and distribution in scaled PWR experiments, 
4:23225 
ECCS/HYDRAULICS 
ECC delivery and distribution in scaled PWR experiments, 
4:23225 
ECC delivery and distribution in scaled PWR experiments, 
4:23226 


Treatment of water packing effects (PWR; BWR), 4:22737 
ECCS/PERFORMANCE 

De-entrainment phenomena from droplet cross flow in vertical 
rod bundles (PWR), 4:23231 

ECCS analysis with decay-heat generation and inlet subcooling 
(PWR;BWR), 4:23235 

TRAC-P1 post-test analysis of U.S. standard problem (PWR), 
4:23234 

ECCS/PERFORMANCE TESTING 

ECC delivery and distribution in scaled PWR experiments, 
4:23225 

Steam-Water Mixing and System Hydrodynamics Program: Task 
4. Quarterly progress report, April 1, 1978-June 30, 1978 
(PWR), 4:23153 (NUREG/CR-0526) 

ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/DATA BASE MANAGEMENT 

Inventory of sources of computerized ecological information, 

4:25148 (ORNL-5441) 
ECOLOGY/EXPERIMENT PLANNING 

Designing ecological studies of trace substances, 4:24465 (CONF- 

760429-) 
ECOLOGY/INFORMATION CENTERS 

Inventory of sources of computerized ecological information, 

4:25148 (ORNL-5441) 
ECONOMIC ANALYSIS 

See also INPUT-OUTPUT ANALYSIS 
ECONOMIC ANALYSIS/DECISION MAKING 

Rational economic strategy and entropic analysis, 4:23422 (LA- 
UR-78-3328) 

ECONOMIC ANALYSIS/ENTROPY 

Rational economic strategy and entropic analysis, 4:23422 (LA- 
UR-78-3328) 

ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/ENVIRONMENTAL IMPACTS 

Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 

ECONOMIC DEVELOPMENT/SOCIAL IMPACT 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
—_ in the state of Hawaii. Technical study, 4:23503 (PB- 

1293) 
ECONOMIC POLICY 

Future relationship between energy demand, OPEC, and the value 

of the dollar, 4:23429 
ECONOMY/MATHEMATICAL MODELS 
Solution of spatial equilibrium problems with Benders 
decomposition, 4:23428 (SAND-78-0998C) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/MINERAL CYCLING 

Compartmental lumping in nutrient cycling models, 4:24467 
(CONF-760429-) 

Introductory comments, 4:24475 (CONF-760429-) 

ECOSYSTEMS/SAMPLING 

Designing ecological studies of trace substances, 4:24465 (CONF- 
760429-) 

EDDY CURRENT TESTING 

Evaluation of eddy current inspection methods for PWR steam 
generator tubing. Final report, 4:22765 (EPRI-NP-636) 

EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGGS/HATCHING 
Depressed food intake and reduced reproduction in Japanese quail 
be pa dose of Prudhoe Bay crude oil, 4:24689 (CONF- 
7 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
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EHV AC SYSTEMS/DESIGN 
Determination of design ratings for slection of electric equipment 
in networks for 330 kV and above, 4:22701 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
500 kV international transmission line NSP-TR-1, Forbes, 
Minnesota to Manitoba, Canada, Northern States Power 
Company. Final environmental impact statement, 4:22692 
(DOE/EIS-0032) 
High-voltage power lines and human health, 4:23540 
EHV AC SYSTEMS/SWITCHES 
EHV reactor/capacitor switch. Final report, 4:22694 (EPRI-EL- 
934) 


Electrical strength of air insulation in a 750 kV outdoor 
distribution system subject to overvoltages during switching, 
4:22703 

EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EL TATIO GEOTHERMAL FIELD/GEOCHEMICAL SURVEYS 
Isotopic composition of waters from the El Tatio geothermal field, 
Northern Chile, 4:22527 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
STOVES 
WATER HEATERS 
ELECTRIC APPLIANCES/ENERGY STORAGE 

Energy-conservation opportunities in appliances using energy 

storage. Final report, 4:23482 (ORNL/Sub-7303/1) 
ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 

ELECTRIC BATTERIES/ANODES 
Secondary lithium electrode in nonaqueous electrolytes-some 
problems, some solutions, 4:23408 

ELECTRIC BATTERIES/BATTERY CHARGING 

D.C. power supply, 4:23409 

Refuelling infrastructure for electric cars, 4:23791 (PB-281404) 
ELECTRIC BATTERIES/CHEMICAL REACTION KINETICS 

Use of impedance measurements for the control of the dendritic 

rowth of zinc electrodeposits, 4:23362 

ELECTRIC BATTERIES/ SURES 

Sealed type stationary battery using catalyst plug (Construction 

and performance), 4:23392 
ELECTRIC BATTERIES/COMPARATIVE EVALUATIONS 
Batteries for transportation and load-leveling applications, 4:23366 
ELECTRIC BATTERIES/ELECTRIC IMPEDANCE 

Battery internal impedance meter, 4:23393 

Orthogonal components of the impedance of batteries by a simple 
technique, 4:23356 

ELECTRIC BATTERIES/ELECTRODES 

Analysis of porous electrodes with sparingly soluble reactants. V. 
Single pore studies: Ag/AgCl system, 4:23398 

Application of SEM for monitoring morphological changes on the 
surface of secondary cell electrodes during cycling, 4:23391 

Detection of elementary processes within porous electrodes 
(Modeling applied to Ag/AgCl in KCl at 23°C), 4:23399 

Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 

Developments in solid solution electrodes, 4:23401 

Method and apparatus for forming cermet electrodes for alkaline 
accumulators (Patent), 4:23386 

Use of impedance measurements for the control of the dendritic 
growth of zinc electrodeposits, 4:23362 

ELECTRIC BATTERIES/MASS TRANSFER 

Practical electrochemical transport equation for nondilute 

solutions, 4:23368 
ELECTRIC BATTERIES/MATHEMATICAL MODELS 
Practical electrochemical transport equation for nondilute 
solutions, 4:23368 

ELECTRIC BATTERIES/REVIEWS 

Recent progress in batteries (IT), 4:23342 
ELECTRIC BATTERIES/SEALS 

Sealed alkaline battery (Patent), 4:23383 

Storage battery (Patent), 4:23374 
ELECTRIC BATTERIES/THERMAL EFFICIENCY 

Thermal efficiencies of battery systems, 4:23365 
ELECTRIC BATTERIES/USES 

Demands and effects of solar technology on electric power 
storage, 4:23343 (AED-Conf-78-155-047) 

ELECTRIC CABLES 
See also COAXIAL CABLES 





ELECTRIC CABLES/ELECTRICAL FAULTS 


SUPERCONDUCTING CABLES 
ELECTRIC CABLES/ELECTRICAL FAULTS 
Mining research review, 4:21289 
ELECTRIC CABLES/ELECTRICAL INSULATION 

Experimental verification of a combined environment accelerated 
aging method applied to electrical cable material, 4:23162 
(SAND-78-1907A) 

Research to determine the acceptable emergency operating 
temperatures for extruded dielectric cables. Final report, 
4:22681 (EPRI-EL-938) 

ELECTRIC CABLES/FIRE PREVENTION 

Preliminary report on fire protection research program fire 
barriers and suppression (September 15, 1978, test), 4:22986 
(NUREG/CR-0596) 

ELECTRIC CABLES/FIRE RESISTANCE 

Preliminary report on fire protection research program fire 
barriers and suppression (September 15, 1978, test), 4:22986 
(NUREG/CR-0596) 

ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 

Responses of domestic chicks to 60-Hz electrostatic fields, 4:24617 
(CONF-771017-) 

ELECTRIC FURNACES/MATHEMATICAL MODELS 

Mathematical model of an electric smelting furnace, 4:23679 

ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 

See also TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 

Contra-rotating homopolar motor-generator for energy storage 

and return (Patent), 4:25024 
ELECTRIC GENERATORS/EXCITATION SYSTEMS 

Substitution arrangement for a charged asynchronous generator in 

the transition process of auto-excitation, 4:22632 
ELECTRIC GENERATORS/STABILITY 

Systems limited by static stability conditions and control quality of 

asynchronized synchronous generators, 4:22631 
ELECTRIC GENERATORS/STATORS 
Additional eddy current and heating losses in the stator end teeth 
lamination in large synchronous machines, 4:22623 
ELECTRIC HEATING 
Induction heating of rotating bodies, 4:24167 
Power supply equipment for induction heating plant, 4:24166 
ELECTRIC LOGGING 
See also ELECTRICAL SURVEYS 
RESISTIVITY LOGGING 
ELECTRIC LOGGING/DATA ANALYSIS 

Cementation exponent in the formation factor-porosity relation: 
the effect of permeability, 4:24432 

Study of carbonate reservoirs by industrial geophysical methods in 
Belorussian fields, 4:21360 

ELECTRIC LOGGING/RESEARCH PROGRAMS 

Western Gas Sands Project status report, 4:21531 (NVO-0655-114) 
ELECTRIC LOGGING/TEMPERATURE EFFECTS 

High temperature electrical conductivity of shaly sands, 4:24434 
EL IC MEASURING INSTRUMENTS 

See also ELECTROMETERS 
Battery internal impedance meter, 4:23393 
IC MOTORS 


See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/DESIGN 
Electroma: — _ engine (Patent), 4:24342 
ELECTRIC 
See also EPRI 
HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 
Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one an oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27 
Update on rate ‘tien and power demand control, 4:22649 
ELECTRIC POWER/CONSUMPTION RATES 
vs electrical energy consumption in petroleum recovery, 


ELECTRIC POWER/LOAD MANAGEMENT 
Electrical load management for the California water system, 
4:23447 (LBL-6877) 
ELECTRIC POWER/RELIABILITY 
Electrical service reliability: the customer perspective, 4:23525 
(ANL/AA-18) 
ELECTRIC POWER/WATER REQUIREMENTS 
Effects of the drought on California electricity supply and 
demand, 4:23529 (LBL-6877) 
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ELECTRIC POWER INDUSTRY/BIBLIOGRAPHIES 
An annotated bibliography: social and economic factors associated 
with electric power generation 1978. Report for 1970-78, 
4:23427 (PB-281397) 
ELECTRIC POWER INDUSTRY/FORECASTING 
Electric utilities: an assessment of the industry in Illinois, 4:22586 
(PB-281538) 
ELECTRIC POWER INDUSTRY/PLANNING 
Social impact assessment, monitoring, and management by the 
electric energy industry. S-of-the-practice, 4:23426 (PB-281396) 
ELECTRIC POWER INDUSTRY/SOCIO-ECONOMIC 
FACTORS 
An annotated bibliography: social and economic factors associated 
with electric power generation 1978. Report for 1970-78, 
4:23427 (PB-281397) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC PROBES/PERTURBATION THEORY 
Highly negative electric probes in a flowing continuum plasma, 
4:24932 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/FINANCIAL DATA 
Statistics of privately owned electric utilities in the United States, 
1977: Classes A and B companies. Energy data report, 4:23527 
(DOE/EIA-0044(77)) 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Assessment of load management on the electric power system, 
4:23537 (CONF-781182-3) 
Control strategies for solar heating/cooling systems that reduce 
electric utility peak loads, 4:22274 
Individual load center: solar heating and cooling commercial 
project, 4:22197 (EPRI-ER-515-SR) 
Overview and summary of EPRI SHACOB program, 4:22194 
(EPRI-ER-515-SR) 
Solar heating and cooling of buildings: requirements definition and 
impact analysis, 4:22196 (EPRI-ER-515-SR) 
Solar heating and cooling computer program: extension and 
documentation, 4:22198 (EPRI-ER-515-SR) 
ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Energy-conservation opportunities in appliances using energy 
storage. Final report, 4:23482 (ORNL/Sub-7303/1) 
ELECTRIC UTILITIES/OPERATION 
Global optimality theorem for spatial dynamic programming, 
4:25114 (CONF-78 1005-4) 
ELECTRIC UTILITIES/PHOTOVOLTAIC POWER SUPPLIES 
Photovoltaic mission analysis: some recent results, 4:22015 (SAN- 
1101/PA8-8) 
ELECTRIC UTILITIES/PLANNING 
Field-testing a new planning concept, 4:23418 
ELECTRIC UTILITIES/POWER GENERATION 
Statistics of privately owned electric utilities in the United States, 
1977: Classes A and B companies. Energy data report, 4:23527 
(DOE/EIA-0044(77)) 
ELECTRIC UTILITIES/RATE STRUCTURE 
Deliberations on the reform of electricity rates in Austria, 4:23533 
Update on rate reform and power demand control, 4:22649 
ELECTRIC UTILITIES/RELIABILITY 
Electrical service reliability: the customer perspective, 4:23525 
(ANL/AA-18) 
ELECTRIC UTILITIES/RESEARCH PROGRAMS 
= size for R and D innovations in electric utilities, 
ELECTRIC UTILITIES/SOLAR ENERGY 
Overview 1976 survey of electric utility solar energy activities, 
4:21953 (EPRI-ER-515-SR) 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC MEASURING INSTRUMENTS 
SWITCHES 
TRANSFORMERS 
Power supply equipment for induction heating plant, 4:24166 
ELECTRICAL EQUIPMENT/COMPUTER-AIDED DESIGN 
Proceedings of the expert discussion CAD/CAM in the 
electrotechnical industry, 4:24305 (KFK-CAD-47) 
ELECTRICAL EQUIPMENT/ELECTRIC CABLES 
Experimental verification of a combined environment accelerated 
aging method applied to electrical cable material, 4:23162 
(SAND-78-1907A) 
ELECTRICAL EQUIPMENT/EQUIPMENT PROTECTION 
DEVICES 
Phase sensitive short circuit protection, 4:21285 
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ELECTRICAL EQUIPMENT/QUALITY ASSURANCE 
Qualification and proof testing of electrical components-the 
transitory phase, 4:22999 
Qualifying safety-related nuclear power plant electric equipment: 
a dilemma, 4:23000 
ELECTRICAL EQUIPMENT/RELIABILITY 
Fast reactor safety. Quarterly technical progress report, July- 
September 1977 (LMFBR), 4:23131 (HEDL-TME-77-68) 
ELECTRICAL EQUIPMENT/SAFETY ENGINEERING 
Electrotechnical equipment for the operation and surveying of a 
petroleum pipeline, 4:21496 
ELECTRICAL EQUIPMENT/STANDARDS 
Instrument safety in explosive atmospheres, 4:21291 
ELECTRICAL INSULATION/AGING 
Experimental verification of a combined environment accelerated 
aging method applied to electrical cable material, 4:23162 
(SAND-78-1907A) 
ELECTRICAL INSULATION/CHEMICAL REACTIONS 
Chemical reduction of refractory oxides by atomic hydrogen, 
4:24020 
ELECTRICAL INSULATION/RESEARCH PROGRAMS 
Improvement in power frequency strength of high voltage 
insulation structures. First quarterly progress report, October- 
December 1978, 4:22697 (TID-29438) 
ELECTRICAL SURVEYS 
See also ELECTRIC LOGGING 
ELECTROMAGNETIC SURVEYS 
ELECTRICAL SURVEYS/COMPUTER CALCULATIONS 
Calculation of electric prospecting RS curves, 4:22511 (CONF- 
761253-15) 
ELECTRIC-POWERED VEHICLES 
Rapid transit via the sun (Solar power plants produce power for 
electric powered vehicles), 4:23796 
ELECTRIC-POWERED VEHICLES/BIBLIOGRAPHIES 
Electric automobiles (citations from the NTIS data base). Report 
for 1964-July 1978, 4:23790 (NTIS/PS-78/0880) 
ELECTRIC-POWERED VEHICLES/COMMERCIALIZATION 
Electric vehicles are “inevitable” says departmental report, 
4:23794 
Road vehicle: today and tomorrow, 4:23795 
ELECTRIC-POWERED VEHICLES/DEMAND FACTORS 
Demand for special-performance vehicles, 1975-2025, 4:23792 
(UCRL-13911) 
ELECTRIC-POWERED VEHICLES/DEMONSTRATION 
PROGRAMS 
Electric and hybrid vehicle program. The second annual report to 
Congress, fiscal year 1978, 4:23786 (DOE/CS-0068) 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Batteries for transportation and load-leveling applications, 4:23366 
Recent progress in batteries (II), 4:23342 
Refuelling infrastructure for electric cars, 4:23791 (PB-281404) 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Electromagnetic piston engine (Patent), 4:24342 
ELECTRIC-POWERED VEHICLES/ENVIRONMENTAL 
EFFECTS 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
ELECTRIC-POWERED VEHICLES/FINANCIAL 
INCENTIVES 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
ELECTRIC-POWERED ayy CELLS 
Recent progress in batteries (II), 4:2 
ELECTRIC-POWERED VEHICLES/IRON-NICKEL 
BATTERIES 
Iron-nickel battery: a new battery for electric vehicles in the 
National Research and Deveopment Project institued by the 
Ministry of International Trade and Industry in Japan, 4:23349 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Heat transfer in lead--acid batteries, 4:23352 (CONF-7809102-1) 
Thermal analysis of lead-acid cells for load-leveling applications, 
4:23357 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
Electrochemical behavior of iron in solutions of lithium sulfide in 
molten LiCl-KCl, 4:23405 
Method of making a lithium-silicon boron electrode for electrical 
energy storage device (Patent), 4:23370 
Solid-state storage batteries, 4:23347 


ELECTROMAGNETIC RADIATION 


ELECTRIC-POWERED VEHICLES/MECHANICAL 
TRANSMISSIONS 
Preliminary power train design for a state-of-the-art electric 
vehicle, 4:23787 (DOE/NASA/0592-78/1(Vol.1)) 
Preliminary power train design for a state-of-the-art electric 
vehicle, 4:23788 (DOE/NASA/0595-78/1(Vol.2)) 
ELECTRIC-POWERED VEHICLES/ON-LINE CONTROL 
SYSTEMS 
Software development system for small dedicated and front-end 
microcomputer (LSI-11) applications, 4:25120 (CONF-7811112- 
1 


) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 

Iron-nickel battery: a new battery for electric vehicles in the 
National Research and Deveopment Project institued by the 
Ministry of International Trade and Industry in Japan, 4:23349 

ELECTRIC-POWERED VEHICLES/PERFORMANCE 

TESTING 

Baseline tests of the Volkswagen transporter electric delivery van, 
4:23789 (N-78-20021) 

Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 

Road vehicle: today and tomorrow, 4:23795 

ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 

Electric and hybrid vehicle program. The second annual report to 
Congress, fiscal year 1978, 4:23786 (DOE/CS-0068) 

Environmental Development Plan for Transportation Energy 
Conservation. FY 79 update, 4:23660 (ANL/EES-TM-33 

Mechanical energy storage technology development for electric 
and hybrid vehicle applications, 4:23793 (UCRL-81786) 

NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 

ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 

BATTERIES 

Sulfur electrode performance in sodium/sulfur cells, 4:23406 

ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 

BATTERIES 

Cost analysis of 50 kWh zinc--chlorine batteries for mobile 
applications, 4:23344 (COO-2966-1) 

Safety and environmental aspects of zinc-chlorine hydrate 
batteries for electric-vehicle applications, 4:23353 (COO-2966-2) 

ELECTROCHEMICAL MACHINING 

Slotting by electrochemical grinding, 4:24397 (BDX-613- 

1908(Rev.)) 
ELECTROCHEMISTRY/MEETINGS 

Extended abstracts. Volume 78-1 (Seattle, Wash., May 21-26, 

1978), 4:24118 
ELECTRODES 
See also ANODES 
Current distribution on a rotating ring-disk electrode below the 
limiting current, 4:24120 
ELECTRODES/EROSION 
Materials engineering and development for coal fired MHD 
ower generators, 4:24019 
ELECTROLYTES/FABRICATION 

Method of preparing electrolyte for use in fuel cells (Patent; 

lithium aluminate), 4:23573 
ELECTROLYTIC CELLS 

See also PHOTOELECTROLYTIC CELLS 
ELECTROLYTIC CELLS/ELECTRODES 

Use of impedance measurements for the control of the dendritic 
growth of zinc electrodeposits, 4:23362 

ELECTROLYTIC CELLS/MATERIALS 

Selection and evaluation of materials for advanced water 

electrolyzers, 4:21892 (BNL-25211) 
ELECTROMAGNETIC FIELDS 

See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 

The effects of high voltage transmission lines on honey bees. 
— report (765 kV transmission line), 4:24716 (EPRI-EA- 

4 


ELECTROMAGNETIC INTERACTIONS/SUPERGRAVITY 
Summary talk (Overview of Kyoto Summer Inst.), 4:24809 
(SLAC-PUB-2221(ADD)) 
ELECTROMAGNETIC INTERACTIONS/UNIFIED GAUGE 
MODELS 
Summary talk (Overview of Kyoto Summer Inst.), 4:24809 
(SLAC-PUB-2221(ADD)) 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
ELECTROMAGNETIC LENSES/PERFORMANCE 
Gabor lenses: experimental results at Brookhaven, 4:24353 (BNL- 
25173) 
ELECTROMAGNETIC PULSES/DATA PROCESSING 
Prony’s Method revisited, 4:24909 (UCRL-52590) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
GAMMA RADIATION 





ELECTROMAGNETIC RADIATION/POYNTING THEOREM 


LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/POYNTING THEOREM 
Poynting vector behavior in lossy media and near a half space, 
4:24746 
ELECTROMAGNETIC SURVEYS 
See also ELECTRICAL SURVEYS 
MAGNETOTELLURIC SURVEYS 
ELECTROMAGNETIC SURVEYS/DATA ANALYSIS 
Description, field test and data analysis of a controlled-source EM 
system (EM-60), 4:22514 (LBL-7088) 
ELECTROMAGNETIC SURVEYS/EQUIPMENT 
Description, field test and data analysis of a controlled-source EM 
system (EM-60), 4:22514 (LBL-7088) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMETERS/PERFORMANCE TESTING 
Use of gas diffusion membrane electrodes to investigate 
coordination species in the sulfur dioxide/citrate system, 
4:24334 (BM-RI-8318) 
ELECTRON BEAMS/FOCUSING 
Summary of the working group on high current transport and 
final focus lenses, 4:25056 (LBL-8353) 
ELECTRON BEAMS/SCATTERING 
Relativistic electron beam energy deposition in thin gold and 
aluminum targets, 4:25058 (SAND-78-2026) 
ELECTRON CHANNELING/IMAGES 
Review: electron channelling patterns in scanning electron 
microscopy, 4:24064 
ON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON GUNS/DESIGN 
Long pulse, high-current electron gun for e-beam sustained 
excimer lasers, 4:24279 
ELECTRON MICROSCOPES/ELECTROSTATIC LENSES 
Fresnel zone correction plates for the electron microscope, 
4:24423 (UCRL-Trans-11440 
ELECTRON MICROSCOPES/PERFORMANCE 
Fundamentals of electron microscopy, 4:24398 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
ELECTRON MICROSCOPY/ELECTRON CHANNELING 
Review: electron channelling patterns in scanning electron 
microscopy, 4:2 
ELECTRON PAIRS/PARTICLE PRODUCTION 
Electron pairs production at the ISR (Cross sections, up to Vs = 
63 GeV center of mass), 4:24778 (BNL-25075) 
ELECTRON TUBES/STRESS ANALYSIS 
Temperature and thermal stress analysis of a switching tube 
anode, 4:25022 (UCID-18049) 
ELECTRON TUBES/THERMAL STRESSES 
Temperature and thermal stress analysis of a switching tube 
anode, 4:25022 (UCID-18049) 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Electron-impact excitation of n = 2 levels of helium at 
intermediate energies (30 to 100 eV, integral and differential 
cross sections, coupling), 4:24763 (ORO-488 1-24) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
R-matrix method - ‘application to atoms and ions’ (Data 
compilation), 4:24762 
ELECTRON-ATOM COLLISIONS/R MATRIX 
R-matrix method - ‘application to atoms and ions’ (Data 
compilation), 4:24762 
ELECTRONIC CIRCUITS 
See also EQUIVALENT CIRCUITS 
INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
PRINTED CIRCUITS 
Development of a radiofrequency local probe for void fraction 
measurements, 4:23008 
ELECTRONIC CIRCUITS/COMPUTER CALCULATIONS 
Generalized element method (For solving large, sparse symmetric 
systems of equations from networks; GAUSS, in FORTRAN 
for CDC 6600), 4:25123 (COO-2383-0055) 
ELECTRONIC CIRCUITS/ENCAPSULATION 
Quantitative comparison of electronic component-solder joint 
stress relief in encapsulated assemblies, 4:23874 (BDX-613- 
1868(Rev.)) 
ELECTRONIC CIRCUITS/FABRICATION 
Ionized-cluster beam technology. New <echnology for ion beam 
deposition and epitaxy, 4:24033 
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ELECTRONIC CIRCUITS/SOLDERED JOINTS 
Quantitative comparison of electronic component-solder joint 
stress relief in encapsulated assemblies, 4:23874 (BDX-613- 
1868(Rev.)) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
MULTIPLEXERS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/FABRICATION 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 
ELECTRONIC EQUIPMENT/POWER SUPPLIES 
Applications of silicon solar cells to electronic equipment and 
appliances for consumers, 4:22038 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
E-Division semiannual report, January 1--June 30, 1978 (LASL), 
4:24306 (LA-7502-PR) 
ELECTRONIC EQUIPMENT/SPECIFICATIONS 
Some electronic aspects of energy measurements with solid-state 
detectors, 4:24378 (LBL-7281) 
ELECTRON-ION COLLISIONS/IONIZATION 
Electron impact ionization of C IV and N V (Cross sections), 


4:24764 
ELECTRON-MOLECULE COLLISIONS/SCATTERING 
R-matrix method: applications to electron-molecule collisions 
(Review), 4:24767 
ELECTRON-PROTON INTERACTIONS/QUANTUM 
CHROMODYNAMICS 
High-P/sub T/ theory in a spin (Tests of QCD), 4:24796 (ANL- 
HEP-CP-78-50) 
ELECTRONS 
See also SOLAR ELECTRONS 
SOLVATED ELECTRONS 
ELECTRONS/CARCINOGENESIS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
ELECTRONS/COUPLING 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
ELECTRONS/ELECTRODYNAMICS 
Synchrotron light and its uses (Historical review), 4:24777 (BNL- 
25061) 
ELECTRONS/NEUTRAL CURRENTS 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
ELECTRONS/ZITTERBEWEGUNG 
Erratic electron: nonlinear effects in the theory of the electron, 
4:24903 
ELECTROSTATIC LENSES/DESIGN 
Fresnel zone correction plates for the electron microscope, 
4:24423 (UCRL-Trans-11440) 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Flue gas conditioning for enhanced precipitation of difficult ashes. 
Final report, 4:22656 (EPRI-FP-910) 
ELECTROSTATIC PRECIPITATORS/RESEARCH 
PROGRAMS 
Electron beam ionization for coal fly ash precipitators. Quarterly 
report, October 14, 1978-January 13, 1979, 4:21245 (FE-3199-2) 
ELEMENTARY PARTICLES 
See also LEPTONS 
ELEMENTARY PARTICLES/MASS SPECTRA 
Idea and application of spectrum-generating SU(3) and SU(4), 
4:24808 (ORO-3992-352) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ACTIVATION ANALYSIS 
Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 
ELEMENTS/ENVIRONMENTAL TRANSPORT 
Role of the surface microlayer of water in the distribution and fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 
ELEMENTS/REMOVAL 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
ELK RIVER REACTOR 
See ERR REACTOR 
ELLIPSOMETERS/CORRECTIONS 
Corrections for component imperfections and azimuth errors in an 
automatic self-compensating ellipsometer, 4:24400 (LBL-7303) 
ELLIPSOMETERS/DATA PROCESSING 
Interpretation of ellipsometer observations of anodic films, 4:24418 
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ELMO BUMPY TORUS/MICROWAVE EQUIPMENT 
Gyrotron output transmission circuit, 4:25031 (CONF-781218-2) 
ELMO BUMPY TORUS/OPERATION 
Self-consistent operating point calculations of ELMO bumpy torus 
reactors, 4:24998 
ELMO BUMPY TORUS/REVIEWS 
ELMO Bumpy Torus (Experimental and theoretical 
developments), 4:24981 (CONF-7810127-1) 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
Neutron irradiation of rat embryos in utero, 4:24659 (CONF- 
771017-) 
EMBRYOS/CELL DIFFERENTIATION 
Characteristics of a new approach in teratology: in vitro 
differentiation of early mouse embryos beyond the 
preimplantation period after cyclophosphamide treatment in 
vivo (Rats), 4:24692 (CONF-771017-) 
EMBRYOS/MALFORMATIONS 
Cadmium-induced teratogenicity and embryotoxicity in the 
mouse, 4:24707 (CONF-771017-) 
Cadmium toxicity in preimplantation mouse embryo development, 
4:24706 (CONF-771017-) 
EMBR YOS/ONTOGENESIS 
Inhibition of mouse embryo development in vitro by 
benzo(a)pyrene, 4:24691 (CONF-771017-) 
EMBRYOS/RADIOSENSITIVITY 
Radiosensitivity of the mouse embryo and dominant lethal 
mutation induction by ionizing radiation or methyl 
methanesulfonate analyzed in vitro (X radiation), 4:24653 
(CONF-771017-) 
EMBRYOS/TERATOGENESIS 
Application of a sensitive in vivo teratological system to the 
testing of benzo[a]pyrene (Mice, x radiation), 4:24693 (CONF- 
771017-) 
Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMISSION SPECTRA/LINE BROADENING 
Broadening of a spectrum line by finite spectrometer resolution 
(FORTRAN IV; SAL, KAL), 4:24755 (LA-7401) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
EMISSION SPECTROSCOPY/FABRY-PEROT 
INTERFEROMETER 
Characterization of a Fabry-Perot interferometer and a dc arc 
plasma jet for spectrochemical analysis, 4:24067 (IS-T-815) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYMENT/FORECASTING 
Regional economic/demographic projections for energy policy 
analysis, 4:23425 (ORNL/TM-6668) 
ENCAPSULATION/TECHNOLOGY ASSESSMENT 
Perspective of metal encapsulation of waste, 4:21776 (CONF- 
781172-5) 
ENDOCRINE GLANDS 
See also ADRENAL GLANDS 
PITUITARY GLAND 
THYROID 
ENDOCRINE GLANDS/BIOLOGICAL RADIATION EFFECTS 
Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 
ENDOXAN/BIOLOGICAL EFFECTS 
Characteristics of a new approach in teratology: in vitro 
differentiation of early mouse embryos beyond the 
preimplantation period after cyclophosphamide treatment in 
vivo (Rats), 4:24692 (CONF-771017-) 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
STORED ENERGY 
ENERGY/BIBLIOGRAPHIES 
GAO energy digest: a bibliography, 4:23411 (NP-23545) 
ENERGY/REGULATIONS 
GAO energy digest: a bibliography, 4:23411 (NP-23545) 
ENERGY ACCOUNTING 
Aims, methods, and uses of energy accounting, 4:23419 
ENERGY ACCOUNTING/BIBLIOGRAPHIES 
Energy accounting and management: a bibliography (536 items), 
4:23483 (TID-3375) 
ENERGY ANALYSIS 
See also ENERGY ACCOUNTING 
ENERGY ANALYSIS/RESEARCH PROGRAMS 
Energy and Environment Division annual report, 1977, 4:23580 
(LBL-6877) 


ENERGY DEMAND 


ENERGY CONSERVATION 
Energy-conservation opportunities in appliances using energy 
storage. Final report, 4:23482 (ORNL/Sub-7303/1) 
Energy in Massachusetts: an update of energy activities and 
policies, 4:23500 (NP-23450) 
ENERGY CONSERVATION/BIBLIOGRAPHIES 
Selected resource materials for developing energy conservation 
programs in the small business/commercial sector, 4:23477 (NP- 
23516) 
Selected resource materials for developing energy conservation 
programs in the government sector, 4:23476 (NP-23515) 
ENERGY CONSERVATION/COMPARATIVE EVALUATIONS 
California's distributed energy systems, 4:24582 (LBL-6877) 
ENERGY CONSERVATION/EDUCATION 
Conservation education, 4:23708 (LBL-6877) 
ENERGY CONSERVATION/EDUCATIONAL TOOLS 
Selected resource materials for developing energy conservation 
programs in the small business/commercial sector, 4:23477 (NP- 
23516) 
Selected resource materials for developing energy conservation 
programs in the government sector, 4:23476 (NP-23515) 
ENERGY CONSERVATION/ENERGY ANALYSIS 
Constraints on energy conservation, 4:23478 (OQRAU/IEA-78- 


17(M)) 
ENERGY CONSERVATION/EVALUATION 

Fundamental aspects of energy conservation policy, 4:23479 
(ORAU/IEA-78-20(M)) 

ENERGY CONSERVATION/GOVERNMENT POLICIES 

Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 

Fundamental aspects of energy conservation policy, 4:23479 
(ORAU/IEA-78-20(M)) 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 

ENERGY CONSERVATION/INFORMATION 

On time, information, and energy conservation, 4:23480 (ORAU/ 
IEA-78-22(R)) 

ZNERGY CONSERVATION/LAWS 

Energy Conservation Act and Thermal Insulation Ordinance. 
Explanations and hints for application in building construction, 
building supervision, and heating (Book, in German), 4:23485 

ENERGY CONSERVATION/MANUALS 

Community handbook on energy conservation, 4:23486 

Ever heard of retrofit. A guide for the home remodeler, 4:23623 
(DOE/CS-0001) 

ENERGY CONSERVATION/PLANNING 
Potential for energy conservation in Texas, 4:23594 (PB-281781) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 

Energy and Environment Division annual report, 1977, 4:23580 
(LBL-6877) 

IGT research experience in energy utilization and conservation, 
4:23663 

Innovation requirements in the case of energy-conserving 
technologies and the possibilities of governmental research and 
development policy, 4:23474 (CONF-7704101-1) 

Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 

ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 

Using new gas technologies to reduce the consumption of primary 
energy, 4:23616 

ENERGY CONSERVATION/TIME DEPENDENCE 

On time, information, and energy conservation, 4:23480 (ORAU/ 
IEA-78-22(R)) 

ENERGY CONSUMPTION/COMPUTER CALCULATIONS 

DOE-1! BDL summary (Commands and keywords for Building 
Design Language), 4:23591 (LBL-8568) 

ENERGY CONSUMPTION/FORECASTING 

Latin American energy and oil: present situation and prospects. 
An overview, 4:23541 (NP-23455) 

ENERGY CONSUMPTION/GLOBAL ASPECTS 

Energy balances: some problems and recent developments, 
4:23498 

ENERGY CONSUMPTION/NUMERICAL SOLUTION 

Fundamentals and methodology of investigating specific energy 

consumption (In industrial plants), 4:23665 
ENERGY CONSUMPTION/RESEARCH PROGRAMS 
IGT research experience in energy utilization and conservation, 


4:23663 
ENERGY CONVERSION/ENVIRONMENTAL IMPACTS 
Microcosms as a tool for aquatic ecosystems environmental impact 
assessment, 4:24565 (LBL-6877) 
ENERGY DEMAND 
Future relationship between energy demand, OPEC, and the value 
of the dollar, 4:23429 





ENERGY DEMAND/ECONOMIC ELASTICITY 


ENERGY DEMAND/ECONOMIC ELASTICITY 
Investigation of the short- and long-term flexibility of energy 
demand related to energy prices in the German Federal 
Republic, 4:23492 (NP-23566) 
ENERGY DEMAND/FORECASTING 
Annual report to Congress. Volume II. 1977 executive summary 
(Projections to 1985 and 1985 to 1990), 4:23490 (DOE/EIA- 
0036/2(Exect.Summ.)) 
ENERGY FACILITIES/SITE SELECTION 
Energy facility siting in the United States. Volume I. Executive 
sumary (Summaries for 50 states), 4:23534 
Energy-facility siting in the United States. Volume II. Legislation 
(Summaries for 50 states), 4:23535 
ENERGY MANAGEMENT/BIBLIOGRAPHIES 
Energy accounting and management: a bibliography (536 items), 
4:23483 (TID-3375) 
ENERGY MODELS 
Alternative, semi-automated method for performing 
multiobjective analyses, 4:23415 (BNL-50892) 
Long-range energy prospects (Projection by World Energy 
Model), 4:23495 
Managing the energy transition: a system dynamics search for 
alternatives to oil and gas (Book; COAL2 model), 4:23420 
ENERGY MODELS/DOCUMENTATION 
Documentation of the Brookhaven energy I-O and I-O/BESOM 
linkage, 4:23414 (BNL-50856) 
ENERGY MODELS/STATISTICS 
Aims, methods, and uses of energy accounting, 4:23419 
ENERGY POLICY 
Managing the energy transition: a system dynamics search for 
alternatives to oil and gas (Book; COAL2 model), 4:23420 
National Energy Act, 4:23506 (TID-28919) 
ENERGY POLICY/DECISION MAKING 
Impacts of new energy technologies as measured against reference 
energy systems (Brookhaven RES), 4:23488 (BNL-25475) 
ENERGY POLICY/REGIONAL ANALYSIS 
Regional economic/demographic projections for energy policy 
analysis, 4:23425 (ORNL/TM-6668) 
ENERGY RECOVERY 
See also HEAT RECOVERY 
ENERGY RECOVERY/ECONOMICS 
Auxiliary power recovery from coal gasification processes (High 
amp and high pressure gs expanders and hot gas cleanup), 
4:21195 (ORNL/MIT-277) 
ENERGY SHORTAGES/ECONOMIC IMPACT 
Hedging against the energy crunch: two ees. 4:23496 
ENERGY SHORTAGES/FORECASTIN 
World oil study (CIA analysis), 4:21458 ENL- 50782) 
ENERGY SHORTAGES/SOCIAL IMPACT 
Hedging against the energy crunch: two perspectives, 4:23496 
ENERGY SOURCE DEVELOPMENT/DECISION MAKING 
Impacts of new energy technologies as measured against reference 
energy systems (Brookhaven RES), 4:23488 (BNL-25475) 
ENERGY SOURCE DEVELOPMENT/ECONOMIC ANALYSIS 
Discounted cash flow (DCF) and revenue requirement (RR) 
—— in energy cost analysis, 4:23424 (ORAU/IEA- 
-18( 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776) 
Risk in the pursuit of benefit, 4:23443 
ENERGY SOURCE DEVELOPMENT/HEALTH HAZARDS 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776 
ENERGY SOURCE DEVELOPMENT/PUBLIC OPINION 
Attitudes regarding different forms of energy production, 4:23430 
ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 
Regional economic/demographic projections for energy policy 
analysis, 4:23425 (ORNL/TM-6668) 
ENERGY SOURCE DEVELOPMENT/RISK ASSESSMENT 
Risk in the pursuit of benefit, 4:23443 
ENERGY SOURCE DEVELOPMENT/SAFETY 
ENGINEERING 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776) 
ENERGY SOURCE DEVELOPMENT/SITE SELECTION 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
ENER Y SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 
Impacts of new energy technologies as measured against reference 
energy systems (Brookhaven RES), 4:23488 (BNL-25475) 
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Methodologies for characterizing technologies, 4:23456 (EPRI- 
EA-320) 
ENERGY SOURCE DEVELOPMENT/WATER POLLUTION 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
ENERGY SOURCE DEVELOPMENT/WATER 
REQUIREMENTS 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
Water requirements for future energy production in California, 
4:23530 (LBL-6877) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WIND POWER 
Need to develop U.S. alternate energy sources, 4:23448 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
Accommodation of public preference in selection of energy 
alternatives, 4:23436 
ENERGY SOURCES/ECONOMICS 
Electricity options for the future (where soft becomes hard), 
:23435 


ENERGY SOURCES/HAZARDS 
Is solar power riskier than nuclear, 4:23545 
ENERGY SOURCES/INVESTMENT 
Structure of the field of conversion and distribution in the Federal 
Republic of Germany, 4:23487 (AED-Conf-77-544-001) 
ENERGY SOURCES/MARKET 
Upgrading and utilization of coal, 4:21292 (AED-Conf-77-517-004) 
ENERGY SOURCES/MATHEMATICAL MODELS 
World energy model, 4:23489 (BNL-50782) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE EQUIPMENT 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
Energy-conservation opportunities in appliances using energy 
storage. Final report, 4:23482 (ORNL/Sub-7303/1) 
ENERGY STORAGE SYSTEMS 
Free-wheeling pacar é wer mills, 4:22582 (SLAC-PUB-2204) 
Proceedings of the workshop on mechanical storage of wind 
energy, 4:22584 (SAND-79-0001) 
ENERGY STORAGE SYSTEMS/HYDROGEN FUEL CELLS 
Hydrogen/halogen energy storage system, 4:23565 (BNL-25212) 
ENERGY SUPPLIES/DECISION MAKING 
Impacts of new energy technologies as measured against reference 
energy systems (Brookhaven RES), 4:23488 (BNL-25475) 
ENERGY SUPPLIES/DISTRIBUTION 
Structure of the field of conversion and distribution in the Federal 
’ Republic of Germany, 4:23487 (AED-Conf-77-544-001) 
ENERGY SUPPLIES/ECONOMIC ELASTICITY 
Report of the Working Group on Energy Elasticities 
(Monograph), 4:23438 
ENERGY SUPPLIES/EVALUATION 
Energy: yesterday, today, and tomorrow, 4:23491 (NP-23497) 
ENERGY SUPPLIES/FORECASTING 
Annual report to Congress. Volume II. 1977 executive summary 
(Projections to 1985 and 1985 to 1990), 4:23490 (DOE/EIA- 
0036/2(Exect.Summ.)) 
Hedging against the energy crunch: two perspectives, 4:23496 
Long-range energy prospects (Projection by World Energy 
Model), 4:23495 
Lorendas Project, modeling of long-range energy development 
and supplies, 4:23413 (BNL-50782) 
Managing the energy transition: a system dynamics search for 
alternatives to oil and gas (Book; COAL2 model), 4:23420 
World energy model, 4:23489 (BNL-50782) 
ENERGY SUPPLIES/GLOBAL ASPECTS 
10%: a check on Earth carrying capacity for man, 4:23437 
Energy: yesterday, today, and tomorrow, 4:23491 (NP-23497) 
Energy balances: some problems and recent developments, 
4:23498 
ENERGY SUPPLIES/MEETINGS 
Energy: myths and realities (29 papers), 4:23499 
ENERGY SUPPLIES/PUBLIC OPINION 
Attitudes regarding different forms of energy production, 4:23430 
ENERGY SUPPLIES/SOCIO-ECONOMIC FACTORS 
Social problems of energy economy, 4:23434 
ENERGY SUPPLIES/SYSTEMS ANALYSIS 
Alternative, semi-automated method for performing 
multiobjective analyses, 4:23415 (BNL-50892) 
Managing the a transition: a system dynamics search for 
alternatives to oil and gas (Book; COAL2 model), 4:23420 
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ENERGY SUPPLIES/TRANSPORT 
Environmental analyses in two DOE energy materials transport 
studies, 4:23439 (CONF-781 109-11) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
ENERGY TRANSPORT/TECHNOLOGY ASSESSMENT 
Closed loop chemical systems for energy storage and transmission 
(chemical heat pipe). Final report, 4:23340 (COO-2676-1) 
ENERGY-LEVEL TRANSITIONS 
See also EXCITATION 
ENERGY-LEVEL TRANSITIONS/HILBERT SPACE 
Rigged Hilbert space and decaying states, 4:24899 (ORO-3992- 
350) 
ENERGY-LEVEL TRANSITIONS/PROBABILITY 
Optical spectroscopy of f-element compounds, 4:24066 (CONF- 
7809 127-1) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 


ECCS 
ENGINEERED SAFETY SYSTEMS/AVAILABILITY 
BIT-FRANTIC: a convenient and simple code package for fault 
tree analysis and unavailability calculations (PWR; BWR), 
4:23215 
ENGINEERED SAFETY SYSTEMS/ELECTRICAL 
EQUIPMENT 
Qualification and proof testing of electrical components-the 
transitory phase, 4:22999 
Qualifying safety-related nuclear power plant electric equipment: 
a dilemma, 4:23000 
ENGINEERED SAFETY SYSTEMS/IN-SERVICE 
INSPECTION 
BIT-FRANTIC: a convenient and simple code package for fault 
tree analysis and unavailability calculations (PWR; BWR), 
4:23215 
ENGINEERED SAFETY SYSTEMS/PERFORMANCE 
Qualification Testing Evaluation Program: light water reactor 
safety research. Quarterly report, April-June 1978, 4:23144 
(NUREG/CR-0401) 
ENGINEERED SAFETY SYSTEMS/PHYSICAL RADIATION 
EFFECTS 
Qualification Testing Evaluation Program: light water reactor 
safety research. Quarterly report, April-June 1978, 4:23144 
(NUREG/CR-0401) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
RESERVOIR ENGINEERING 
Design, engineering, and the law in the classroom, 4:24302 
(CONF-78 1202-28) 
NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 
ENGINES 
See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
TURBOJET ENGINES 
ENGINES/MARKETING RESEARCH 
Automotive engines for the 1980s, 4:23720 
ENGLAND 
See UNITED KINGDOM 
ENRICHED URANIUM REACTORS 
(Reactors primarily fuelled with ENRICHED URANIUM.) 
See also ACPR REACTOR 
BARSEBAECK-2 REACTOR 
BR-2 REACTOR 
BROWNS FERRY-1 REACTOR 
DRESDEN-I REACTOR 
ENRICO FERMI-1 REACTOR 
ERR REACTOR 
HIFAR REACTOR 
N-REACTOR 
PAKS-1 REACTOR 
PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
R-2 REACTOR 
ROBINSON-2 REACTOR 
SRE REACTOR 
TREAT REACTOR 
TROJAN REACTOR 
VRAIN REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
ENRICHED URANIUM REACTORS/AFTER-HEAT 
Use of nuclear systematics to estimate gamma spectra, 4:23193 


ENZYME ACTIVITY/DIAGNOSTIC USES 


ENRICHED URANIUM REACTORS/REACTOR SHUTDOWN 
Use of nuclear systematics to estimate gamma spectra, 4:23193 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICO FERMI-1 REACTOR/REACTOR 
DECOMMISSIONING 
Decommissioning of Fermi-1, 4:22939 
ENRICO FERMI-2 REACTOR/REACTOR SAFETY 
Interim safety evaluation report related to operation of Enrico 
Fermi Atomic Power Plant, Unit 2, Detroit Edison Company, 
4:23160 (PB-272498) 
ENSTATITE 
See MAGNESIUM SILICATES 
ENTOMOLOGY 
See INSECTS 
ENTRAINMENT/BIOLOGICAL EFFECTS 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
ENVIRONMENT 
See also BIOSPHERE 
ENVIRONMENT/CHEMICAL ANALYSIS 
Electrochemical methods applied to the analysis of environmental 
samples, 4:24521 (CONF-760429-) 
ENVIRONMENT/MINERAL CYCLING 
Introductory comments, 4:24475 (CONF-760429-) 
ENVIRONMENT/SAMPLING 
Analytical challenges for the environmental chemist, 4:24468 
(CONF-760429-) 
Electrochemical methods applied to the analysis of environmental 
samples, 4:24521 (CONF-760429-) 
ENVIRONMENTAL EFFECTS/RESEARCH PROGRAMS 
Energy and Environment Division annual report, 1977, 4:23580 
(LBL-6877) 
ENVIRONMENTAL ENGINEERING/QUALITY ASSURANCE 
Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND-78-2176) 
ENVIRONMENTAL ENGINEERING/RELIABILITY 
Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND-78-2176) 
ENVIRONMENTAL IMPACT STATEMENTS 
500 kV international transmission line NSP-TR-1, Forbes, 
Minnesota to Manitoba, Canada, Northern States Power 
Company. Final environmental impact statement, 4:22692 
(DOE/EIS-0032) 
ENVIRONMENTAL IMPACTS 
Microcosms as a tool for aquatic ecosystems environmental impact 
assessment, 4:24565 (LBL-6877) 
ENVIRONMENTAL IMPACTS/MANAGEMENT 
Environmental considerations in project management, 4:23442 
ENVIRONMENTAL IMPACTS/MONITORING 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776) 
ENVIRONMENTAL IMPACTS/REGIONAL ANALYSIS 
The balance sheet technique. Volume I. The balance sheet analysis 
technique for preconstruction review of airports and highways, 
4:24494 (TID-28789) 
ENVIRONMENTAL POLICY/COMPLIANCE 
John Busterud: it's better to mediate, 4:23441 
ENVIRONMENTAL POLICY/DECISION MAKING 
John Busterud: it’s better to mediate, 4:23441 
ENVIRONMENTAL POLICY/PLANNING 
The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
Characterizing dispersion on a climatological basis (Effects of 
climatological factors on atmospheric transport of radioactive 
effluents from nuclear power plants), 4:24505 (PNL-SA-6832) 
ENVIRONMENTAL TRANSPORT/TEMPERATURE 
EFFECTS 


Fate of chlorine in seawater. Progress report, August 1, 1977- 
September 31, 1978, 4:24567 (ORO-5572-1) 
ENZYME ACTIVITY/CHEMICAL ANALYSIS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer, and radiation. Final report (Analysis of 
enzymes in human cancer tissue), 4:24627 (COO-3085-64) 
ENZYME ACTIVITY/DIAGNOSTIC USES 
Regulations of enzymes in animals: effects of developmental 
processes, cancer, and radiation. Final report (Analysis of 
enzymes in human cancer tissue), 4:24627 (COO-3085-64) 





ENZYME INHIBITORS/BIOLOGICAL EFFECTS 


ENZYME INHIBITORS/BIOLOGICAL EFFECTS 
Inhibition of DNA-enzyme binding by an RNA polymerase 
inhibitor from T4 phage-infected Escherichia coli, 4:24601 
EPITHERMAL NEUTRONS/TRANSMISSION 
Calculation of neutron transmission through boral shielding 
material (0.025 to 0.125 eV), 4:24888 
EPOXIDES/MECHANICAL PROPERTIES 
Composite properties for E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 
EPOXIDES/THERMODYNAMIC PROPERTIES 
Composite properties for E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
EPRI/DEMONSTRATION PROGRAMS 
Overview and summary of EPRI SHACOB program, 4:22194 
(EPRI-ER-515-SR) 
EPRI/MEETINGS 
Proceedings of semiannual EPRI solar program review meeting 
and workshop, 4:22193 (EPRI-ER-515-SR) 
EPSILON RESONANCES 
See ETA-700 RESONANCES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also COMPRESSED AIR ENERGY STORAGE 
EQUIPMENT 
DISTILLATION EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
OIL RETENTION BOOMS 
PARTICLE SIZE CLASSIFIERS 
EQUIPMENT/CALIBRATION 
Application of a calibrated slim hole logging tools to quantitative 
formation evaluation, 4:24436 
EQUIPMENT/OPERATION 
Dual detector neutron lifetime log: theory and practical 
applications, 4:24395 
EQUIPMENT/PERFORMANCE 
Dual detector neutron lifetime log: theory and practical 
applications, 4:24395 
Time-lapse cased hole reservoir evaluation based on the dual- 
detector neutron lifetime log: the CHES II approach, 4:24435 
EQUIVALENT CIRCUITS/DESIGN 
Design of rf power amplifiers (high and low Q) and lumped 
equivalent circuits of transmission lines with NMR applications, 
4:24377 (IS-4596) 
ERBIUM 166/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
ERBIUM 166/MOESSBAUER EFFECT 
Crystal field and magnetic properties of Dy(OH)s, Ho(OH)s and 
Er(OH)s, 4:24035 (CONF-780868-4) 
ERBIUM 166/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
ERBIUM HYDROXIDES/CRYSTAL FIELD 
Crystal field and magnetic properties of Dy(OH)s, Ho(OH)s and 
Er(OH)s, 4:24035 (CONF-780868-4) 
EROSION/ENVIRONMENTAL EFFECTS 
Redistribution of cesium-137 due to erosional processes in a 
Wisconsin watershed, 4:24572 (CONF-760429-) 
ERR REACTOR/PRESSURE VESSELS 
Development of techniques for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 
ERR REACTOR/REACTOR DISMANTLING 
Development of techniques for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 
ERR REACTOR/THERMAL SHIELDS 
Development of techniques for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCAR/CONSTRUCTION 
Accelerator Division annual report, January 1976-September 
1977, 4:24349 (LBL-8536) 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
Pyrimidine dimer excision in Escherichia coli strains deficient in 
exonucleases V and VII and in the 5’ — 3’ exonuclease of DNA 
polymerase I (uv radiation), 4:24636 
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ESCHERICHIA COLI/BIOCHEMISTRY 
Inhibition of DNA-enzyme binding by an RNA polymerase 
inhibitor from T4 phage-infected Escherichia coli, 4:24601 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Pyrimidine dimer excision in Escherichia coli strains deficient in 
exonucleases V and VII and in the 5’ — 3’ exonuclease of DNA 
polymerase I (uv radiation), 4:24636 
ESOPHAGUS/NEOPLASMS 
Tumor development in organ transplants obtained from 
carcinogen-exposed rats (N-nitrosoheptamethyleneimine), 
4:24625 
ESOPHAGUS/TRANSPLANTS 
Tumor development in organ transplants obtained from 
carcinogen-exposed rats (N-nitrosoheptamethyleneimine), 
4:24625 
ESTUARIES/BIOLOGICAL MODELS 
Estuarine trace element investigations in San Francisco Bay, 
4:24566 (LBL-6877) 
ESTUARIES/THERMAL POLLUTION 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109-2) 
ESTUARIES/WATER POLLUTION 
Characterization of soluble copper species in estuarine sediments, 
4:24561 (CONF-760429-) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES/PARTICLE WIDTHS 
Polarization measurements and a narrow epsilon (750), 4:24798 
(ANL-HEP-CP-78-49) 
ETHANE/DESULFURIZATION 
Treating systems for ethane recovery plants, 4:21424 (CONF- 
7703114-) 
ETHANE/PURIFICATION 
MDEA used in ethane purification, 4:21545 (CONF-7703114-) 
ETHANE/RECOVERY 
Treating systems for ethane recovery plants, 4:21424 (CONF- 
7703114-) 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOSYNTHESIS 
Design and economic studies of alternative fermentation methods 
for ethanol, 4:21936 (LBL-6877) 
Fermentation of hemicellulose sugars to ethanol, 4:21937 (LBL- 
6877) 
ETHANOL/MISCIBLE-PHASE DISPLACEMENT 
Dispersion of miscible fluids in porous media. Part 2, 4:21372 
(ORNL/MIT-276) 
ETHANOL/SOLVENT PROPERTIES 
Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 
ETHYLENE/CHEMICAL REACTION YIELD 
Dimerization of carbene to ethylene, 4:24116 
ETHYLENE/CHEMICAL REACTIONS 
Nuclear methods in chemical kinetics. Technical progress report, 
April 1, 1978-March 31, 1979, 4:24113 (TID-29333) 
ETHYLENE/PRODUCTION 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
ETHYLENE/SYNTHESIS 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also AUSTRIA 
BELGIUM 
FRANCE 
GERMAN FEDERAL REPUBLIC 
GREECE 
HUNGARY 
ITALY 
POLAND 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 
EUROPE/ENERGY CONSUMPTION 
Natural gas - also in the 3rd millenium. Western European and 
German gas industry, 4:21572 
EUROPE/ENERGY SUPPLIES 
Natural gas - also in the 3rd millenium. Western European and 
German gas industry, 4:21572 
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EUROPE/NATURAL GAS 
Changing energy market: gas sales with changed market 
conditions, 4:23522 
EUROPEAN COMMUNITIES 
See alco COMMON MARKET 
EUROPEAN COMMUNITIES/SOLAR INDUSTRY 
Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 
EUROPEAN aaa FOR NUCLEAR RESEARCH 
See CERN 
EUROPIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
EUROPIUM/ENVIRONMENTAL TRANSPORT 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
EUROPIUM 155/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
EUROPIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
EUTECTICS/LATENT HEAT STORAGE 
2 megawatt hour energy storage-boiler tank, 4:23338 
Thermal storage in salt-hydrate eutectics, 4:22479 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS/DESIGN 
Solar energy collector (Patent), 4:22390 
EVACUATED TUBE COLLECTORS/DESIGN 
Modular tubular solar energy collector apparatus (Patent), 4:22384 
Solar collector comprising an elongate absorber in an evacuated 
transparent tube (Patent), 4:22375 
Solar energy collector (Patent), 4:22386 
Tubular solar collector (Patent), 4:22369 
EVACUATED TUBE COLLECTORS/HEAT PIPES 
Solar energy collector (Patent), 4:22386 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
Investigations of the performance of a partially evacuated tubular 
solar collector (Theoretical and experimental study), 4:22437 
Performance of an evacuated glass tube solar collector integrated 
with a solar heating system, 4:22436 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU solar house I, 
4:22264 


Performance of evacuated-concentrating spherical collector 
(Mathematical analysis), 4:22449 
Study of solar thermal energy collection using fixed and tracking 
collectors, 4:22463 
EVACUATED TUBE COLLECTORS/SOLAR ABSORBERS 
Transmittance-absorptance product for concentric tubular 
collector elements, 4:22424 
EVAPORATORS/ENERGY CONSUMPTION 
Scale-free-vapor-compression evaporation. Water research capsule 
report, 4:23670 (PB-281124) 
EVAPORATORS/PERFORMANCE 
Scale-free-vapor-compression evaporation. Water research capsule 
report, 4:23670 (PB-281124) 
EXCITATION/SYNCHRONIZATION 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
EXHAUST GASES/DENITRIFICATION 
Method of treating combustion exhaust gas containing nitrogen 
oxides (Patent), 4:23811 
EXHAUST GASES/NITROGEN OXIDES 
Mechanisms of exhaust pollutants and plume formation in 
continuous combustion. Final report 1 May 1974-28 February 
1978, 4:24472 (AD-A-054844) 
EXHAUST GASES/OXIDATION 
Oxidation of NO/sub x/ and reduction of CO in combustion 
engines, preferably to clean the exhaust gases in vehicle engines 
(Patent), 4:23812 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculation pre-stratified charge (Patent), 4:23803 
Method and apparatus for operating an internal-combustion engine 
(Patent), 4:23724 
EXHAUST RECIRCULATION SYSTEMS/TEMPERATURE 
CONTROL 
Appratus for introducing secondary air into an internal 
combustion engine exhaust recirculation system (Patent), 
4:23808 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLODING WIRES/HOLOGRAPHY 
Pulsed holographic interferometry of high density Z-pinch and 
exploding lithium wire plasmas, 4:24934 


FASTENERS/DESIGN 


EXPLODING WIRES/PLASMA DIAGNOSTICS 
Pulsed holographic interferometry of high density Z-pinch and 
exploding lithium wire plasmas, 4:24934 
EXPLOSIVE FRACTURING/ENVIRONMENTAL IMPACTS 
Environmental impact assessment: chemical explosive fracturing 
project, Petroleum Technology Corporation/Sutton County, 
Texas, 4:21588 (UCRL-17523(Rev.1)) 
EXTENSOMETERS/DESIGN 
Design of a high precision dilatometer using laser interferometry, 
4:24403 (SAND-78-1796) 
EXTRACTION COLUMNS/DESIGN 
Compact, variable volume, liquid/liquid extractor, 4:24081 
EXXON GASIFICATION PROCESS/CATALYSTS 
Exxon catalytic coal gasification process: predevelopment 
program. Quarterly technical progress report, July 1-September 
30, 1977, 4:21184 (FE-2369-21) 
EXXON LIQUEFACTION PROCESS 
See also COAL LIQUEFACTION 
EDS coal liquefaction process development: Phase IIIB. 
Commercial plant study design update onsite design 
basis(Illinois Coal Case). Interim report (Design update), 
4:21219 (FE-2893-10) 


F 


F-1260 RESONANCES/HADRONIC PARTICLE DECAY 
Backward resonance production of pi minus plus proton goes to 
neutron pi plus pi minus at 8 GeV/c (Production mechanisms), 
4:24789 (COO-1195-415) 
FABRY-PEROT INTERFEROMETER/PERFORMANCE 
Characterization of a Fabry-Perot interferometer and a dc arc 
plasma jet for spectrochemical analysis, 4:24067 (IS-T-815) 
FAILED ELEMENT DETECTION 
Acoustic data analysis: TREAT test R12, 4:23283 
Evaluation of hodoscopes for fuel-motion measurement in 
multipin bundles (LMFBR), 4:24415 
Method and apparatus for the determination used for inspection of 
failed fuel (Patent), 4:23048 
Method of detecting failed fuel (Patent), 4:23049 
Sipper cap (Patent), 4:23026 
Statistical analysis of 17 TREAT experiments (LMFBR), 4:23285 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 
Sodium engineering and technnology. Technical progress report, 
April, May, June 1978 (LMFBR), 4:22856 (HEDL-TME-78-21) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/NEUTRON FLUENCE 
Monte Carlo calculations of radiation transport in the upper 
atmosphere, 4:24887 
FAST NEUTRONS/SLOWING-DOWN 
Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO-2225-T45-1) 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/DOPPLER COEFFICIENT 
Spectral fine-structure effects on material and Doppler reactivity 
worths, 4:22960 
FAST REACTORS/FUEL CYCLE 
Technology of reprocessing fast-reactor fuel, 4:21713 (BNWL-tr- 


336) 
FAST REACTORS/NEUTRON TRANSPORT 
Generalized treatment of heterogeneity effects for the shielding 
factor method, 4:22963 
FAST REACTORS/REACTIVITY WORTHS 
Spectral fine-structure effects on material and Doppler reactivity 
worths, 4:22960 
FAST REACTORS/REACTOR KINETICS 
Spectral fine-structure effects on material and Doppler reactivity 
worths, 4:22960 
FASTENERS/ARC WELDING 
Improved process for welding studs, 4:24146 (BDX-613- 
203 1(Rev.)) 
FASTENERS/DESIGN 
Clip for clinching a heat exchange conduit with a solar heat 
absorber (Patent), 4:22379 
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FAULT TREE ANALYSIS 
Assessment of procedures and preliminary software design for 
fault tree synthesis, 4:21859 (UCRL-13919) 
Automatic reduction of complex fault trees by PL-MODT (PWR; 
BWR), 4:23217 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/CRITICALITY 
Improved Monte Carlo technique for slab cells, 4:22975 
FBR TYPE REACTORS/FUEL CANS 
Transient burst tests on fast reactor cladding material, 4:22878 
FBR TYPE REACTORS/REACTOR KINETICS 
Improved Monte Carlo technique for slab cells, 4:22975 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL BUILDINGS/SOLAR CELL ARRAYS 
Application and system design study for cost-effective solar 
photovoltaic systems at Federal installations. Preliminary 
report, 4:22008 (HCP/CS-0306) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS 
See also FUEL CYCLE CENTERS 
FEED MATERIALS PLANTS/RADIATION MONITORING 
Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of the E. I. Du Pont de Nemours and Co., 
Deepwater, New Jersey. Final report, 4:21838 (DOE/EV-0005/ 
8 


) 
FEEDING/TEMPERATURE EFFECTS 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
FERMENTATION 
See also BIOCONVERSION 
FERMENTATION/CHEMICAL REACTION KINETICS 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
FERMENTATION/TECHNOLOGY ASSESSMENT 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
FERMILAB ACCELERATOR/ACCELERATOR FACILITIES 
Operating experience at Fermilab’s neutrino target complex, 
4:24200 
Tevatron, 4:24354 (CONF-780826-19) 
FERMIONS 
See also BARYONS 
LEPTONS 
FERMIONS/GREEN FUNCTION 
Construction of the functional integral representation for fermion 
Green's functions, 4:24814 (DOE/ER/70004-223) 
FERRATES 
See IRON OXIDES 
FERROELECTRIC CONVERTERS/DESIGN 
Electric generation by light-variable capacitance (Patent), 4:21993 
FERTILIZERS/CONTAMINATION 
Analysis and fate of arsenic in broiler litter applied to coastal 
pg grass and Kentucky-31 tall fescue, 4:24520 (CONF- 


7 
FERTILIZERS/SOLVENT EXTRACTION 
Low-temperature oil shale and tar sand extraction process (Patent; 
use of residue as agricultural substrate), 4:21625 
FETUSES/BIOLOGICAL RADIATION EFFECTS 
Adrenal activity of adult rats irradiated with 150 rads during fetal 
life (Gamma radiation), 4:24656 (CONF-771017-) 
FETUSES/CONTAMINATION 
Calcium, strontium-89, strontium-90, and cesium-137 in pregnant 
white-tailed deer and related fetuses, 4:24542 (CONF-760429-) 
FETUSES/INJURIES 
Contrasting embryopathy produced by acute high and chronic 
low doses of methyl] mercury (Rats), 4:24700 (CONF-771017-) 
FETUSES/MALFORMATIONS 
Arsenic as a teratogen (Mice), 4:24702 (CONF-771017-) 
FETUSES/TERATOGENESIS 
Transplacental toxicology of the polychlorinated and 
lybrominated biphenyls (Mice), 4:24694 (CONF-771017-) 
F REACTOR/CONTAINMENT BUILDINGS 
Integrated leak rate testing of the fast flux test facility reactor 
containment building, 4:23084 (HEDL-SA-1589-S) 
FFTF REACTOR/CONTROL ELEMENTS 
Breeder reactor reference control materials. Semiannual status 
newsletter, January-June 1978, 4:23056 (HEDL-TME-78-69) 
FFTF REACTOR/CONTROL ROD DRIVES 
Review of FFTF and CRBRP: control rod systems designs, 
4:23055 (CONF-780251-P2) 
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FFTF REACTOR/ELECTRICAL EQUIPMENT 
Distribution of revisions to FFTF FSAR, 4:23169 (TID-29350) 
FFTF REACTOR/EXCURSIONS 
Failure of a high-power pin in a simulated $3/s TOP accident: 
Test E6 final report, 4:23104 (ANL-78-73) 
FFTF REACTOR/FAILED ELEMENT MONITORS 
In-core gas release capsule development, 4:23081 (HEDL-SA- 
1564) 
In-core gas release capsule development, 4:23082 (HEDL-SA- 
1564-8) 


FFTF REACTOR/FUEL ASSEMBLIES 
Hydraulic and vibration characterization results of prototypic 
water flow tests of a 217-rod grid spaced river assembly, 
4:23090 (WARD-OX-3045-36 
FFTF REACTOR/FUEL CANS 
Mechanical properties of transient-tested irradiated fast reactor 
cladding, 4:23097 
FFTF REACTOR/FUEL ELEMENT CLUSTERS 
Gas cooling test with a full-scale 217-pin bundle assembly, 4:23086 
(HEDL-TME-78-78) 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Acoustic data analysis: TREAT test R12, 4:23283 
Failure of a high-power pin in a simulated $3/s TOP accident: 
Test E6 final report, 4:23104 (ANL-78-73) 
Mechanical failure of subassembly ducts and its effects on 
transition-phase analysis, 4:23266 
FFTF REACTOR/HEAT EXCHANGERS 
FFTF and CRBRP intermediate heat exchanger design, testing 
and fabrication, 4:23072 (CONF-780251-P2) 
FFTF dump heat exchanger design and development, 4:23073 
(CONF-780251-P2) 
FFTF REACTOR/IN CORE INSTRUMENTS 
MgO insulated coaxial instrument cable development for FFTF 
in-vessel temperature and voltage conditions, 4:23085 (HEDL- 
TME-77-98 
FFTF REACTOR/LOSS OF COOLANT ° 
Potential gas entry into FFTF after a postulated pipe rupture, 
4:23257 
FFTF REACTOR/LOSS OF FLOW 
Mechanical failure of subassembly ducts and its effects on 
transition-phase analysis, 4:23266 
FFTF REACTOR/NEUTRON ABSORBERS 
B,C absorber pin in-reactor rupture test, 4:23080 (HEDL-SA- 
1554-FP) 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Comparative studies of FFTF upper-plenum mixing and 
stratification, 4:23100 
FFTF REACTOR/PUMPS 
Design evolution of FFTF heat transport system pumps, 4:23074 
(CONF-780251-P2) 
FFTF REACTOR/REACTOR COMPONENTS 
Distribution of revisions to FFTF FSAR, 4:23169 (TID-29350) 
Sodium engineering and technnology. Technical progress report, 
April, May, June 1978, 4:22856 (HEDL-TME-78-21) 
FFTF REACTOR/REACTOR COOLING SYSTEMS 
High temperature penetrant 7, for liquid metal pipe welds, 
:23078 (HEDL-SA-1501-FP) 
FFTF REACTOR/REACTOR CORE RESTRAINTS 
Design of the core support and restraint structures for FFTF and 
CRBRP, 4:22832 (CONF-780251-P2) 
FFTF REACTOR/REACTOR CORES 
Design of the core support and restraint structures for FFTF and 
CRBRP, 4:22832 (CONF-780251-P2) 
FFTF REACTOR/REACTOR SAFETY 
Distribution of revisions to FFTF FSAR, 4:23169 (TID-29350) 
Fast reactor safety. Quarter! ge Fe gs report, July- 
September 1977, 4:23131 4 EDL-TME-77-68) 
FFTF REACTOR/REACTOR VESSELS 
FFTF and CRBRP reactor vessels, 4:22831 (CONF-780251-P2) 
FFTF REACTOR/SPENT FUEL ELEME 
Gas — with a full-scale 217-pin bundle assembly, 4:23086 
HEDL-TME-78-78) 
REACTOR/TRANSIENTS 
Acoustic data analysis: TREAT test R12, 4:23283 
FFTF REACTOR/WELDED JOINTS 
Recent advances in feature extraction techniques being developed 
for ultrasonic examination of austenitic stainless steel welds, 
4:23079 (HEDL-SA-1521) 
FIBERGLASS/PRODUCTION 
Fiberization energy conservation (Patent; equipment for 
producing fibers of thermoplastic mene 4:23673 
FIBERS/MECHANICAL PROPERTIES 
Composite properties for E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 
FIBERS/THERMODYNAMIC PROPERTIES 
Composite properties for E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 
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FIBERS/YIELD STRENGTH 
Chain-of-bundles probability model for the strength of fibrous 
materials. II. A numerical study of convergence, 4:24023 
FIBRINOLYSIS 
Characterization of plasminogen activator in human cervical cells, 


4:24608 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/PADE APPROXIMATION 
Variational approach to operator and matrix Pade approximants. 
Applications to potential scattering and field theory, 4:24816 
FIELD-REVERSED MIRROR REACTORS/DESIGN 
Preliminary design of a self-sustained, advanced-fuel field reversed 
mirror reactor: SAFFIRE, 4:25020 
FIELD-REVERSED MIRROR REACTORS/PLASMA 
INSTABILITY 
Stability of field-reversed mirrors, 4:24968 
FIELD-REVERSED MIRROR REACTORS/REACTOR START- 
UP 


Startup of the field-reversed mirror by neutral-beam injection, 
4:25041 
FIELD-REVERSED MIRROR REACTORS/ 
THERMONUCLEAR FUELS 
Executive summary: advanced-fuel fusion systems, the D-*He 
satellite approach, 4:25033 (EPRI-ER-919) 
FILAMENTS/DIFFUSION WELDING 
Diffusion welding multifilament superconductive composites 
(450°C), 4:23834 
FILLER METALS/CREEP 
Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-781202-37) 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/MEASURING METHODS 
Interpretation of ellipsometer observations of anodic films, 4:24418 
FILMS/SYNTHESIS 
Interpretation of ellipsometer observations of anodic films, 4:24418 
FILTERS 
See also AIR FILTERS 
OPTICAL FILTERS 
FILTERS/DESIGN 
Decarbonating a gas with a wetted filter (Patent), 4:23688 
FILTERS/FABRICATION 
Study of a method for filtering optical images, 4:24907 (BNWL-tr- 


342) 
FILTERS/OPERATION 
Decarbonating a gas with a wetted filter (Patent), 4:23688 
FILTERS/REMOTE HANDLING EQUIPMENT 
Filter handling system, 4:22996 
New motorized grapple for removing contaminated filter 
assemblies, 4:22787 
FIREDAMP 
See METHANE 
FIREPLACES/HEAT EXCHANGERS 
Heat exchange apparatus (Patent), 4:23632 
FIRES/CONTROL 
Maintaining integrity of fire control systems, 4:21453 
FIRES/RISK ASSESSMENT 
Location dependent common cause analysis with an application to 
fires (Nuclear power plants), 4:23117 (CONF-781 105-57) 
FIRST WALL/DESIGN 
First-wall/limiter design for a tokamak experimental power 
reactor, 4:25007 
FIRST WALL/HELIUM 3 REACTIONS 
Measurement of the ®Li(*He,d)’Be and ’Li(*He,t)’Be cross 
sections, 4:24832 
FIRST WALL/MAINTENANCE 
Impact of fusion reactor design approach on the maintenance of 
rst-wall/blanket modules, 4:28092 
FIRST WALL/MATERIALS TESTING 
Composite materials for Tokamak wall armor, limiters, and beam 
~~ ae 4:25082 (LA-UR-79-17) 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Problems of interaction between fast particles and a solid related 
with thermonuclear reactor development, 4:25002 (IAE-2815) 
FIRST WALL/SHIELDING 
Hydrodynamic response of xenon gas after absorbing target 
debris, 4:25072 
FIRST WALL/SPUTTERING 
H* and D* sputtering of thin tantalum films in the energy range of 
0.6 to 15 keV, 4:25081 (GA-A-15134) 
Sputtering erosion in inertial confinement fusion reactors, 4:25064 
FISCHER-TROPSCH SYNTHESIS/ECONOMICS 
Synthesis of raw materials for the chemical industry by the 
advanced Fischer-Tropsch process, 4:21224 


FLASH HYDROPYROLYSIS PROCESS/ENVIRONMENTAL 


FISCHER-TROPSCH SYNTHESIS/SIMULATION 
Synthesis of raw materials for the chemical industry by the 
advanced Fischer-Tropsch process, 4:21224 
FISHES 
See also SALMON 
TROUT 
FISHES/BEHAVIOR 
Influences of physical and chemical alterations on predator-prey 
interactions, 4:24679 (CONF-780785-1) 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
FISHES/ENTRAINMENT 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109-2) 
FISHES/IMPINGEMENT 
Influences of physical and chemical alterations on predator-prey 
interactions, 4:24679 (CONF-780785-1) 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
FISHES/POLLUTION 
Mercury in fish and sediments in two eutrophic Michigan lakes 
with respect to time and urbanization, 4:24564 (CONF-760429-) 
FISHES/POPULATION DYNAMICS 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109-2) 
FISHES/RADIOACTIVITY 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/CRITICALITY 
Simple relationship of maximum Ak due to compaction of 
unmoderated fissile materials, 4:24184 
Soluble neutron poisons for industrial criticality control: are we 
ready, 4:24188 
FISSION CHAMBERS/PERFORMANCE 
Ex-core detector shape annealing functions for a ribbed core 
shroud, 4:22789 
Response of a neutron detector to local coolant void distributions, 
4:22750 
FISSION FRAGMENTS/ANGULAR DISTRIBUTION 
Fission induced by heavy-ion collisions, 4:24856 
FISSION PRODUCT RELEASE 
Measured fission product release during a power cooling 
mismatch-induced failure (PWR; BWR), 4:23246 
Radioactivity release vs probability for a steam generator tube 
rupture accident (PWR), 4:23111 (BNL-NUREG-24994) 
FISSION PRODUCT RELEASE/RADIATION HAZARDS 
Study of applying the Atmospheric Release Advisory Capability 
to nuclear power plants (Use of ARAC to forecast hazards of 
accidental release of radionuclides to the atmosphere), 4:24506 
(UCRL-52525) 
FISSION PRODUCTS/AFTER-HEAT 
Evaluation of fission product after-heat. Quarterly report, April 1- 
June 30, 1978 (BWR; PWR), 4:22723 (NUREG/CR-0399) 
FISSION PRODUCTS /FISSION YIELD 
ENDF/B-V yields, 4:24866 (LA-7596-PR) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED MIRROR COLLECTORS/DESIGN 
Operating experience with the General Atomic Fixed Mirror 
Solar Concentrator, 4:22457 
FIXED MIRROR COLLECTORS/PERFORMANCE 
Evaluation of a fixed mirror solar concentrator, 4:22440 
FLAMES/INTERFEROMETRY 
Interferometric synchronic corr gud for studying turbulent 
processes in tank flames, 4:2414 
FLAMES/PHOTOGRAPHY 
Interferometric synchronic photography for studying turbulent 
processes in tank flames, 4:24142 
FLASH HYDROPYROLYSIS PROCESS/CHEMICAL 
EFFLUENTS 
Environmental control technology for the flash hydropyrolysis of 
coal. Progress report No. 2, October 1, 1977-March 31, 1978, 
4:21211 (BNL-50906) 
FLASH HYDROPYROLYSIS PROCESS/ENVIRONMENTAIL. 
EFFECTS 
Environmental control technology for the flash hydropyrolysis of 
coal. Progress report No. 2, October 1, 1977-March 31, 1978, 
4:21211 (BNL-50906) 
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FLASH HYDROPYROLYSIS PROCESS/POLLUTION 
CONTROL 


Environmental control technology for the flash hydropyrolysis of 
coal. Progress report No. 2, October 1, 1977-March 31, 1978, 
4:21211 (BNL-50906) 

FLASHED STEAM SYSTEMS/ECONOMIC ANALYSIS 

Comparative cost analyses: total flow vs other power conversion 
systems for the Salton Sea Geothermal Resource, 4:22539 
(UCRL-52589) 

FLASHED STEAM SYSTEMS/PERFORMANCE 

Comparative cost analyses: total flow vs other power conversion 
systems for the Salton Sea Geothermal Resource, 4:22539 
(UCRL-52589) 

FLAT PLATE COLLECTORS/AESTHETICS 

Evaluation of six designs for a site-fabricated, building-integrated 
air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics, 4:22430 

FLAT PLATE COLLECTORS/ARCHITECTURE 

Architectural design with winter optimum reflector-collector 

geometry, 4:22419 
FLAT PLATE COLLECTORS/BLACK LIQUIDS 

Development of a low-temperature, low-cost, solar collector using 
a black-liquid concept, 4:22427 

Solar energy collector (Patent), 4:22411 

FLAT PLATE COLLECTORS/COST 

Evaluation of six designs for a site-fabricated, building-integrated 
air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics, 4:22430 

FLAT PLATE COLLECTORS/COVERINGS 

Sawtooth glazing for flat solar panels, 4:22426 

Solar collector cover plate (Patent), 4:22469 

Solar heaters (Patent), 4:22366 

FLAT PLATE COLLECTORS/DESIGN 

Arrangement, manufacturing process and use of solar heat 
collectors (Patent), 4:22414 

Development of a low-temperature, low-cost, solar collector using 
a black-liquid concept, 4:22427 

Evaluation of six designs for a site-fabricated building integrated 
air heater: part I. Theoretical performance, 4:22429 

Extruded metal solar collector roofing shingle (Patent), 4:22396 

Gangable radiant energy collector (Patent), 4:22388 

Heating apparatus using solar energy, 4:22408 

Isothermal process solar collector panel (Patent), 4:22367 

Recirculating natural convection solar energy collector (Patent), 
4:22357 

Ridged surface solar heater (Patent), 4:22382 

Solar collector (Patent), 4:22470 

Solar collector cover plate (Patent), 4:22469 

Solar collector for heating a fluid (Patent), 4:22365 

Solar collector (Patent), 4:22381 

Solar energy collector (Patent), 4:22407 

Solar energy collector (Patent), 4:22373 

Solar energy collector (Patent), 4:22359 

Solar energy collector (Patent), 4:22370 

Solar energy collector (Patent), 4:22387 

Solar energy collector (Patent), 4:22411 

Solar energy collection system (Patent), 4:22412 

Solar energy collection device (Patent), 4:22389 

Solar energy collection system (Patent), 4:22368 

Solar heater and element therefor (Patent), 4:22392 

Solar heating assembly (Patent), 4:22403 

Solar heat collector (Patent), 4:22380 

Solar heat collector and radiator for building roof (Patent), 
4:22409 


Solar heat collecting, storing and utilizing apparatus (Patent), 
4:22237 
Solar heating panels (Patent), 4:22383 
Solar heaters (Patent), 4:22366 
Solar panel flat plate collector (Patent), 4:22376 
Solar radiation reflector and collector array (Patent), 4:22378 
System for collecting solar energy (Patent), 4:22402 
Temperature control in solar-to-thermal energy converters 
(Patent), 4:22400 
Window solar heating unit (Patent), 4:22394 
FLAT PLATE COLLECTORS/HEAT TRANSFER 
New heat transfer factors for flat plate solar collectors, 4:22442 
FLAT PLATE COLLECTORS/HONEYCOMB STRUCTURES 
Performance measurements of slot, tube and corrugated glass 
honeycomb solar collectors compared with predictions, 4:22438 
Sensitivity of flat plate solar collector performance to design and 
operating variables, with emphasis on transparent honeycomb 
collectors, 4:22452 
FLAT PLATE COLLECTORS/MATHEMATICAL MODELS 
Sensitivity of flat plate solar collector performance to design and 
operating variables, with emphasis on transparent honeycomb 
collectors, 4:22452 
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FLAT PLATE COLLECTORS/MECHANICAL STRUCTURES 
Arrangement, manufacturing process and use of solar heat 
collectors (Patent), 4:22414 
Solar energy collector (Patent), 4:22370 
FLAT PLATE COLLECTORS/NATURAL CONVECTION 
Dimensional relations for free convective heat transfer in flat-plate 
collectors, 4:22422 
FLAT PLATE COLLECTORS/PERFORMANCE 
Calculation of flat-plate collector utilizability, 4:22418 
Evaluation of six designs for a site-fabricated building integrated 
air heater: part I. Theoretical performance, 4:22429 
Evaluation of six designs for a site-fabricated, building-integrated 
air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics, 4:22430 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU solar house I, 
4:22264 


Performance of a double-exposure solar collector, 4:22450 
Preliminary comparison study of four solar space heating systems, 
4:22216 (NP-23510) 
Steady-state simulation of suspended plate solar collectors, 4:22416 
Study of solar thermal energy collection using fixed and tracking 
collectors, 4:22463 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Comparison of flat-plate solar collector thermal performance data 
obtained indoors and outdoors, 4:22434 
Experimental evaluation of the reflector-collector system, 4:22451 
Flat plate air-heater improvements: test results, 4:22439 
Integrated performance of a cylindrical glass tube honeycomb 
solar collector compared with predictions based on quasi- 
steady-state characteristics, 4:22453 
Performance measurements of slot, tube and corrugated glass 
honeycomb solar collectors compared with predictions, 4:22438 
Solar reflectivity measurements on completed flat plate collectors: 
interpretation and significance, 4:22425 
Transient heating flow tests for flat plate solar collectors, 4:22447 
FLAT PLATE COLLECTORS/REFLECTIVITY 
Solar reflectivity measurements on completed flat plate collectors: 
interpretation and significance, 4:22425 
FLAT PLATE COLLECTORS/SIMULATION 
Steady-state simulation of suspended plate solar collectors, 4:22416 
FLAT PLATE COLLECTORS/SOLAR ABSORBERS 
Solar energy collection device (Patent), 4:22389 
FLAT PLATE COLLECTORS/SOLAR REFLECTORS 
Diffuse radiation contribution to the useful heat output of a 
reflector-collector system, 4:22420 
Experimental evaluation of the reflector-collector system, 4:22451 
Solar radiation reflector and collector array (Patent), 4:22378 
FLAT PLATE COLLECTORS/SUPPORTS 
Solar heating assembly (Patent), 4:22403 
FLAT PLATE COLLECTORS/TEMPERATURE CONTROL 
Solar energy collector (Patent), 4:22395 
Temperature control in solar-to-thermal energy converters 
(Patent), 4:22400 
FLAT PLATE COLLECTORS/THERMAL INSULATION 
Method for insulating a solar energy collecting device (Patent), 
4:22363 
FLAVINS 
See ISOALLOXAZINES 
FLAVOR MODEL 
Weak decays of heavy quarks, 4:24793 (FERMILAB-CONF-78/ 
64-THY) 
FLOORS/MECHANICAL VIBRATIONS 
Vibration isolation measurements on a precision machine tool, 
4:24150 (LA-UR-78-3252) 
FLORIDA/DISTRICT COOLING 
Feasibility of a district cooling system using natural cold waters. 
Final report. Phase II: site-specific study and preliminary design 
of a Miami Beach Seawater Cooling District. Phase III: 
preliminary assessment of the U.S. fresh water resource for the 
district cooling of buildings, 4:23699 (ORO-4875-1) 
FLORIDA/OCEANOGRAPHY 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites, 4:22171 (PNL-2483) 
FLOW BLOCKAGE 
Maxiumum sodium temperature correlation for six-channel FBR 
subassembly blockages, 4:23256 
Radiation heat transfer in a 19-pin sodium-voided bundle 
(LMFBR), 4:23255 
FLOW BLOCKAGE/HEAT TRANSFER 
Improved version of the transverse momentum equation for 
COBRA-IV-I (PWR), 4:22794 
FLOW BLOCKAGE/HYDRAULICS 
Improved version of the transverse momentum equation for 
COBRA-IV-I (PWR), 4:22794 
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FLOW BLOCKAGE/SIMULATION 
Steady-state sodium tests in a 19-pin internally guard-heated 
simulated LMFBR fuel assembly with a six-channel internal 
blockage: record of experimental data for THORS bundle 3C, 
4:22861 (ORNL/TM-6498) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE/MEASURING METHODS 
Pitot tube in MFD flows, 4:24774 
Pulsed neutron measurement of single and two-phase liquid flow, 
4:24288 (CONF-781113-31) 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/DESIGN 
Solar air flow controller and system (Patent), 4:22234 
Solar heating system component and control therefor (Patent), 
4:22232 
FLOWMETERS 
16N tagging for two-phase mass flow measurements, 4:23005 
FLOWMETERS/ACCURACY 
Examination of specific aspects of cooling tower testing 
methodology. Final report, 4:22596 (EPRI-FP-953) 
FLOWMETERS/CALIBRATION 
Calibration of electromagnetic flowmeters by average-frequency 
method (LMFBR), 4:22886 
FLOWMETERS/PERFORMANCE TESTING 
Advanced two-phase instrumentation program. quarterly progress 
report, April-June 1978 (Thermal-hydraulic test facility 
(flowmeter spool piece testing)), 4:23152 (NUREG/CR-0501) 
FLOWMETERS/TRANSDUCERS 
Measurement of transient two-phase flow during blowdown 
(PWR), 4:22791 
FLOWMETERS/TWO-PHASE FLOW 
Side-scatter gamma technique for local density measurements, 


:23009 
FLUE GAS/ADDITIVES 
Flue gas conditioning for enhanced precipitation of difficult ashes. 
Final report, 4:22656 (EPRI-FP-910) 
FLUE GAS/CHEMICAL REACTION KINETICS 
Fluidized-bed combustion of coal with lime additives: catalytic 
sulfation of lime with iron compounds and coal ash, 4:21318 
FLUE GAS/CLEANING 
Anti-pollution device for industrial stacks (Patent), 4:24336 
Apparatus and method for removal of pollutants from flue gas 
(Patent), 4:22672 
Flue gas cleaning for pressurized fluidized-bed combustors, 
4:21240 (CONF-781 109-13) 
Process and system for measuring sulfur dioxide pollution 
(Patent), 4:24335 
FLUE GAS/DENITRATION 
Nahcolite use development, 4:21634 
FLUE GAS/DENITRIFICATION 
Process for removing nitrogen oxides using ammonia as a 
reductant and sulfated metallic catalysts (Patent), 4:22675 
Process for removing SO2 and NO/sub x/ from gases (Patent), 
4:22666 


Wet-treatment of exhaust ‘peck! pent 4:24338 
FLUE GAS/DESULFURIZATI 

Analysis of variations in costs of GD systems. Final report 
(More than 20 FGD installations), 4:21243 (EPRI-FP-909) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April-December 1977, 4:22658 (PB-281099) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April-December 1977, 4:22659 (PB- 
281100) 

Engineering/economic analyses of coal preparation with SO. 
cleanup processes for keeping higher-sulfur coals in the energy 
market. Final report (Combined coal cleaning, stack gas 
scrubbing), 4:21162 (PB-276769) 

Environmental protection in power plants, 4:22676 

Evaluation of 1-MW horizontal scrubber. Final report, 4:21242 
(EPRI-FP-752) 

Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP-942) 

Fundamentals of sulfur recovery by the Claus process, 4:21547 
(CONF-7703114-) 

Lime/limestone scrubber operation and control study. Final 
report (Experience at 6 U.S. utilities), 4:22655 (EPRI-FP-627) 

Method for removal of SO2 from gases (Patent), 4:22674 

Nahcolite use development, 4:21634 

Particulate and sulfur dioxide emission control costs for large coal- 
fired boilers. Final report, 4:22664 (PB-281271) 

Process for the removal of sulfur dioxide from exhaust flue gases 
(Patent), 4:23694 


FLUIDIZED BED/SENSIBLE HEAT STORAGE 


Process for the production of carbon disulfide from sulfur dioxide 
removed from a flue gas (Patent), 4:22667 

Process for removing SO: from effluent gases and for removing 
heat stable salts from systems in which they accumulate 
(Patent), 4:22670 

Process for eliminating diluted sulfur oxides in combustion exhaust 
gases (Patent), 4:22671 

Process for removing SO2 and NO/sub x/ from gases (Patent), 
4:22666 


Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly p ~ report No. 9, 
April 1-June 30, 1978, 4:21238 (BNL-50 

Sulfur dioxide removal process (Patent), 4: 22469 

Survey of flue gas desulfurization systems: Cholla Station, Arizona 
Public Service Co. Final subtask report January-June 1977, 
4:22660 (PB-281104) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final subtask report January-June 
1977, 4:22661 (PB-281105) 

Survey of flue gas desulfurization systems: St. Clair Station, 
Detroit Edison Co. Final subtask report January-June 1977, 
4:22662 (PB-281106) 

Survey of flue gas desulfurization systems: La Cygne Station, 
Kansas City Power and Light Co. Final subtask report January- 
June 1977, 4:22663 (PB-281107) 

Wet-treatment of exhaust gases (Patent), 4:24338 

FLUE GAS/HEAT RECOVERY 

Heat reclaimer (Patent), 4:23641 

ICCO exchanger: testing and development of a washer- 
recuperator of exhaust gas heat, 4:23620 (DOE-tr-153) 

Waste energy hot water heater (Patent), 4:23602 

FLUE GAS/HOT GAS CLEANUP 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Final report of Phase 1, April 26, 1977-April 25, 1978, 4:21163 
(TID-28660) 

FLUE GAS/REACTIVITY 
Fluidized-bed combustion of coal with lime additives: catalytic 
sulfation of lime with iron compounds and coal ash, 4:21318 
FLUE GAS/SCRUBBING 
Process for purifying flue gases (Patent), 4:22668 
FLUID FLOW 
See also GAS FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
FLUID FLOW/BOUNDARY-VALUE PROBLEMS 

Wave solutions travelling along quadratic = for the equation 

(au/at) - (k(u)u/sub x/)/sub x/ = 0, 4:24910 
FLUID FLOW/DENSITY 

Pulsed neutron measurement of single and two-phase liquid flow, 

4:24288 (CONF-781113-31) 
FLUID FLOW/FLOW RATE 

Pulsed neutron measurement of single and two-phase liquid flow, 

4:24288 (CONF-781113-31) 
FLUID FLOW/MONITORING 

Field test of a capacitive transducer for density/velocity (mass 
flow) measurement on the HYGAS pilot plant solvent/coal 
feedline, 4:21168 (CONF-780656-4) 

FLUID FLOW/SIMULATION 

Accurate prediction of injected fluid movement through a porous 

media, 4:21420 
FLUID FLOW/VOIDS 

Development of a local void-defect model which accounts for 
yield losses caused by flow nonuniformities, 4:21604 (UCID- 
18048) 

FLUID MECHANICS 
See also HYDRODYNAMICS 
FLUID MECHANICS/COMPUTER CALCULATIONS 
Differential analyzers of shock fronts, 4:24772 (UCRL-Trans- 
1 


11402) 
FLUID MECHANICS/INCOMPRESSIBLE FLOW 
Simplified solution algorithms for fluid flow problems, 4:24768 
(LA-UR-78-2813) 
FLUID MECHANICS/MEETINGS 
Numerical/laboratory computer methods in fluid mechanics, 
4:24769 
FLUID MECHANICS/NUMERICAL SOLUTION 
Computational fluid dynamics: an engineering tool, 4:24293 
FLUID MECHANICS/POTENTIAL FLOW 
Simplified solution algorithms for fluid flow problems, 4:24768 
(LA-UR-78-2813) 
FLUIDIZED BED/BUBBLES 
Improved techniques for gasifying coal. Sixth quarterly report, 
October 1-December 31, 1977 (Bubbling and turbulent regimes), 
4:21182 (FE-2340-6) 
FLUIDIZED BED/SENSIBLE HEAT STORAGE 
Sa energy storage by means of fluidizable solids, 
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FLUIDIZED BED/TURBULENCE 
Improved techniques for gasifying coal. Sixth quarterly report, 
October 1-December 31, 1977 (Bubbling and turbulent regimes), 
4:21182 (FE-2340-6) 
FLUIDIZED BED HEAT EXCHANGERS/DESIGN 
Fluidized beds (Patent), 4:24317 
Liquid-fluidized-bed heat exchanger flow distribution models, 
4:22535 (ICP-1151) 
FLUIDIZED BED HEAT EXCHANGERS/FLOW MODELS 
Liquid-fluidized-bed heat exchanger flow distribution models, 
4:22535 (ICP-1151) 
FLUIDIZED-BED COMBUSTORS/COMMERCIALIZATION 
Fluidized-bed combustion, 4:21304 (AED-Conf-77-546-002) 
FLUIDIZED-BED COMBUSTORS/CORROSION 
ition/corrosion in coal-fired fluidized beds, 4:24318 
FLUIDIZED-BED COMBUSTORS/DEMONSTRATION 
PLANTS 
Industrial application of fluidized-bed combustion: Phase I. 
Quarterly technical progress report, April 1-June 30, 1978, 
4:24314 (HCP/ET-2473-23) 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Centrifugal fluidized combustion of coal. Quarterly report, April- 
June 1978, 4:21312 (FE-2516-7) 
Fluidized-bed combustor (Patent), 4:24316 
Fluidized beds (Patent), 4:24317 
Industrial application of fluidized-bed combustion: Phase I. 
Quarterly technical progress report, April 1-June 30, 1978, 
4:24314 (HCP/ET-2473-23) 
FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 
EFFECTS 
Environmental baseline study for an Atmospheric Fluidized-Bed 
Combustion/Component Test and Integration Unit (AFBC/ 
CTIU), 4:21262 (METC/CR-78/15) 
FLUIDIZED-BED COMBUSTORS/EROSION 
Deposition/corrosion in coal-fired fluidized beds, 4:24318 
FLUIDIZED-BED COMBUSTORS/FLUE GAS 
Flue gas cleaning for pressurized fluidized-bed combustors, 
4:21240 (CONF-781109-13) 
FLUIDIZED-BED COMBUSTORS/FUNCTIONAL MODELS 
Industrial application of fluidized-bed combustion: Phase I. 
Quarterly technical progress report, April 1-June 30, 1978, 
4:24314 (HCP/ET-2473-23) 
FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 
Heat transfer performance of an air-cooled tube in a fluidized-bed 
furnace, 4:24315 (ORNL/HUD/MIUS-49) 
FLUIDIZED-BED COMBUSTORS/MATERIALS 
ition/corrosion in coal-fired fluidized beds, 4:24318 
FLUIDIZED-BED COMBUSTORS/OPERATION 
Fluidized-bed combustor (Patent), 4:24316 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Centrifugal fluidized combustion of coal. Quarterly report, April- 
June 1978, 4:21312 (FE-2516-7) 
FLUIDIZED-BED COMBUSTORS/SOLID WASTES 
Reducing the environmental impact of solid wastes from a 
— combustor, 4:21241 (CONF-781 109-15) 
IDS 


See also GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
FLUIDS/INTERFACES 
Use of the finite element displacement method to solve solid-fluid 
interaction vibration problems, 4:24289 (CONF-781202-33) 
FLUIDS/MECHANICAL VIBRATIONS 
Use of the finite element displacement method to solve solid-fluid 
interaction vibration problems, 4:24289 (CONF-781202-33) 
FLUIDS/MOTION 
Use of the finite element displacement method to solve solid-fluid 
interaction vibration problems, 4:24289 (CONF-781202-33) 
FLUORENE/QUALITATIVE CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
FLUORESCENCE SPECTROSCOPY 
Laser induced fluorescence extension to non-fluorescent materials, 
4:24073 (UCRL-81837) 
FLUORESCENCE SPECTROSCOPY/LIGHT SOURCES 
Laser useful as a fluorometric excitation source, 4:24257 (UCRL- 
50025-78-2) 
FLUORESCENT LAMPS/BALLASTS 
Testing of energy conservation of electronic ballasts for 
fluorescent lighting. Review of recent results and 
recommendations for design goals, 4:23590 (LBL-8315) 
FLUORESCENT LAMPS/DESIGN 
Light-condensing instrument (Patent), 4:23600 
FLUORINE/ATOM-MOLECULE COLLISIONS 
Production of electronically-excited species by photoselection of 
pathways (POP). Third quarterly report, August 1, 1978- 
October 31, 1978 (F + HBr), 4:24093 (COO-4644-3) 
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FLUORINE/CHEMICAL REACTIONS 

Nuclear methods in chemical kinetics. Technical progress report, 

April 1, 1978-March 31, 1979, 4:24113 (TID-29333) 
FLUORINE/COMBUSTION HEAT 

Chemical Engineering Division basic energy sciences research: 

July 1976-September 1977, 4:24044 (ANL-78-42) 
FLUORINE/ELECTRON-MOLECULE COLLISIONS 

R-matrix method: applications to electron-molecule collisions 

(Review), 4:24767 
FLUORINE COMPOUNDS/AIR POLLUTION CONTROL 

General administrative specification on the Federal Law of 

Protection against Nuisances, 4:24486 (NP-23462) 
FLUX CORED ARC WELDING 

See ARC WELDING 
FLY ASH/ACTIVATION ANALYSIS 

Elemental particle-size emissions from coal-fired power plants: use 
of an inertial cascade impactor, 4:22677 

FLY ASH/AIR POLLUTION CONTROL 

Survey of flue gas desulfurization systems: Cholla Station, Arizona 
Public Service Co. Final subtask report January-June 1977, 
4:22660 (PB-281104) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final subtask report January-June 
1977, 4:22661 (PB-281105) 

Survey of flue gas desulfurization systems: St. Clair Station, 
Detroit Edison Co. Final subtask report January-June 1977, 
4:22662 (PB-281106) 

Survey of flue gas desulfurization systems: La Cygne Station, 
Kansas City Power and Light Co. Final subtask report January- 
June 1977, 4:22663 (PB-281107) 

FLY ASH/BIOLOGICAL EFFECTS 

Chemical effects on plant growth of fly-ash incorporation into soil 

(Festuca arundinacea), 4:21254 (CONF-760429-) 
FLY ASH/CHEMICAL ANALYSIS 

Solubility of trace elements in coal fly ash, 4:24557 (CONF- 
760429-) 

FLY ASH/CHEMICAL COMPOSITION 

Characterization of fly ash from coal combustion, 4:21229 (COO- 
4347-4) 

New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M-177) 

Use of the magnetic fraction of fly ash as a heavy medium material 
in coal washing, 4:21296 (IS-M-176) 

FLY ASH/DEPOSITION 

Study of the deposition of fly ash on desert soils and vegetation 
adjacent to a coal-fired generating station, 4:24523 (CONF- 
760429-) 

FLY ASH/ELECTRIC CONDUCTIVITY 

Flue gas conditioning for enhanced precipitation of difficult ashes. 

Final report, 4:22656 (EPRI-FP-910) 
FLY ASH/ENVIRONMENTAL EFFECTS 

Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 

Growth and mineral composition of lettuce and Swiss chard 
grown on fly-ash-amended soils, 4:24516 (CONF-760429-) 

FLY ASH/MULTI-ELEMENT ANALYSIS 

Development and application of x-ray fluorescence analytical 

techniques, 4:24059 (LBL-6877) 
FLY ASH/PARTICLE SIZE 

Elemental particle-size emissions from coal-fired power plants: use 

of an inertial cascade impactor, 4:22677 
FLY ASH/PHYSICAL PROPERTIES 

Characterization of fly ash from coal combustion, 4:21229 (COO- 
4347-4) 

FLY ASH/RECYCLING 

Investigation of a new technique for the treatment of steel plant 
waste oxides in an extended arc flash reactor, 4:23696 

Process for recovering mineral values from fly ash (Patent), 
4:23690 

FLY ASH/REMOVAL 

Electron beam ionization for coal fly ash precipitators. Quarterly 

report, October 14, 1978-January 13, 1979, 4:21245 (FE-3199-2) 
FLY ASH/SORPTIVE PROPERTIES 

Formation and transformation of polycyclic organic matter from 
coal combustion (Adsorption of PAH on fly ash; photo 
decomposition), 4:21310 (COO-4347-1) 

FLY ASH/TOXICITY 

Growth responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T-814) 

FLY ASH/USES 

Chemical effects on plant growth of fly-ash incorporation into soil 
(Festuca arundinacea), 4:21254 (CONF-760429-) 

Potential use of fly ash as a liming material, 4:24515 (CONF- 
760429-) 
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FLY ASH/WASTE PROCESSING 
Recovery of minerals from coal fly ash. Quarterly technical 
progress report, July 1, 1978-September 30, 1978, 4:21246 (IS- 
4574) 
FLY ASH/WASTE PRODUCT UTILIZATION 
New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M-177) 
Use of the magnetic fraction of fly ash as a heavy medium material 
in coal washing, 4:21296 (IS-M-176) 
FLYWHEEL ENERGY STORAGE 
Application of mechanical energy storage devices in autonomous 
power sources for butt welding machines, 4:23326 
FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 
Mechanical energy storage technology development for electric 
and hybrid vehicle applications, 4:23793 (UCRL-81786) 
Solar Mechanical Energy Storage Project, 4:21962 (SAND-78- 
1982C) 
FLYWHEEL-POWERED VEHICLES/FEASIBILITY STUDIES 
Evaluation of a flywheel-powered shuttle car. Final technical 
report as of August 25, 1978, 4:23321 (FE-8890) 
FLYWHEELS/COMPOSITE MATERIALS 
Materials program for fiber composite flywheels, 4:23325 (UCRL- 
81724) 
FLYWHEELS/CRITICAL VELOCITY 
Lateral and tilt whirl modes of flexibly mounted flywheel systems, 
4:23322 (SAND-78-7070) 
FLYWHEELS/DESIGN 
Energy storage apparatus (Patent), 4:23327 
Research on the dynamics of band-supported flywheel systems. 
Final report, 4:23797 (SAND-78-7074) 
FLYWHEELS/MATERIALS 
Outgassing tests of fiber-epoxy composite materials, 4:23324 
(SAND-78-7075) 
FLYWHEELS/MECHANICAL VIBRATIONS 
Whirling response and stability of flexibly mounted, ring-type 
flywheel systems, 4:23323 (SAND-78-7073) 
FLYWHEELS/TESTING 
Lateral and tilt whirl modes of flexibly mounted flywheel systems, 
4:23322 (SAND-78-7070) 
FOAMS/CURING 
Evaluation of cure cycles for syntactic foam, 4:24031 (BDX-613- 
1913(Rev.)) 
FOAMS/IMPREGNATION 
Low-density, salt-loaded foams (RbF), 4:24095 (UCID-18007) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOOD 
See also VEGETABLES 
FOOD/FORECASTING 
World food prospects: the next 20 years, 4:23450 
FOOD/GLOBAL ASPECTS 
World food prospects: the next 20 years, 4:23450 
FOOD/GOVERNMENT POLICIES 
Food, oil, and coercive resource power, 4:23510 
FOOD/IRRADIATION 
Food preservation by irradiation. Proceedings series, 4:24638 
Food preservation by irradiation. Proceedings series, 4:24639 
FOOD/SOLAR COOKING 
Integrated food preservation center, 4:22307 
FOOD/SOLAR DRYING 
Integrated food preservation center, 4:22307 
FOOD/SOLAR REFRIGERATION 
Integrated food preservation center, 4:22307 
FOOD CHAINS/MINERAL CYCLING 
Problems of synthesis in mineral cycling studies: the tundra as an 
example, 4:24508 (CONF-760429-) 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
FOOD INDUSTRY 
See also MEAT INDUSTRY 
FOOD INDUSTRY/ENERGY EFFICIENCY 
Prototypes and demonstration plants for better energy utilization, 
4:23671 (SIND-1978-6) 
FOOD INDUSTRY/SOLAR PROCESS HEAT 
Integrated food preservation center, 4:22307 
FORAGE/CONTAMINATION 
Analysis and fate of arsenic in broiler litter applied to coastal 
bermuda grass and Kentucky-31 tall fescue, 4:24520 (CONF- 
760429-) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORECASTING/RESEARCH PROGRAMS 
Futures research in government, 4:23417 
FORENSIC SCIENCE 
See CRIME DETECTION 


FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 


FOREST LITTER/DECOMPOSITION 

Dynamics of cesium-134 and biomass in treated and untreated 
turkey oak leaf-litter bags (Effect of microflora on loss rates of 
weight and '*Cs from oak leaf litter), 4:24543 (CONF-760429-) 

FOREST LITTER/MINERAL CYCLING 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant (Transport of drift-derived chromium in 
terrestrial ecosystems), 4:24533 (CONF-790109-1) 

FORESTS/LAND POLLUTION 

Coal combustion, trace-element emissions, and mineral cycles, 

4:24476 (CONF-760429-) 
FORESTS/MINERAL CYCLING 

Introductory comments, 4:24475 (CONF-760429-) 

Mineral cycling in a young Douglas fir forest stand (**P, **Rb, 
*5Ca), 4:24546 (CONF-760429-) 

Nutrient pool changes in post-fire jack pine stands of New 
Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 

Organic matter budget in a mixed-hardwood forest in north 
central Florida (*°7Cs), 4:24545 (CONF-760429-) 

Radiocesium transfer through aerial pathways in a South Carolina 
flooplain forest ('°7Cs), 4:24502 (CONF-760429-) 

FORMATION PRESSURE 
See RESERVOIR PRESSURE 
FORMOSA 
See TAIWAN 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTRAN 
FORTRAN: past, present, and future, 4:25118 (CONF-790402-8) 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/RESEARCH PROGRAMS 

Energy and Environment Division annual report, 1977, 4:23580 
(LBL-6877) 

FOSSIL FUELS/RESISTIVITY LOGGING 

Extending the range of investigation of borehole electrical 
measurements, 4:21670 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

ABATEMENT 

Engineering/economic analyses of coal preparation with SO, 
cleanup processes for keeping higher-sulfur coals in the energy 
market. Final report (Combined coal cleaning, stack gas 
scrubbing), 4:21162 (PB-276769) 

Flue gas conditioning for enhanced precipitation of difficult ashes. 
Final report, 4:22656 (EPRI-FP-910) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Economics of disposal of lime/limestone scrubbing wastes: 
untreated and chemically treated wastes. Final report March 
1976-June 1977, 4:21250 (PB-281391) 

Engineering/economic analyses of coal preparation with SO, 
cleanup processes for keeping higher-sulfur coals in the energy 
market. Final report (Combined coal cleaning, stack gas 
scrubbing), 4:21162 (PB-276769) 

Nahcolite use development, 4:21634 

FOSSIL-FUEL POWER PLANTS/ASHES 

Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Research and development activities in the field of coal 

technology, 4:21202 
FOSSIL-FUEL POWER PLANTS/BOILERS 

Aspects of tuning a boiler control system: a strategy for 
optimization, 4:22642 

Particulate and sulfur dioxide emission control costs for large coal- 
fired boilers. Final report, 4:22664 (PB-281271) 

Welding and code requirements in power plant construction, 
4:23842 

FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 

Environmental assessment of solar energy conversion, 4:21990 
(LBL-6877) 

FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 

Analytical study to estimate maximum permissible rates of changes 
of power outputs for fossil-fired generating units, 4:22591 

Challenge at the turning point: a fresh approach to power plant 
control system architecture, 4:22641 

Computer control at Thunder Bay Generating Station, 4:22636 





FOSSIL-FUEL POWER PLANTS/ECONOMIC IMPACT 


New approach: centralized solid-state interlock control for 
balance-of-plant equipment, 4:22640 
Training simulator for a fossil power plant, 4:22592 
FOSSIL-FUEL POWER PLANTS/ECONOMIC IMPACT 
Controlling SO2 emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April-December 1977, 4:22658 (PB-281099) 
Controlling SO2 emissions from coal-fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April-December 1977, 4:22659 (PB- 
281100) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Coal and nuclear: a comparison of the cost of generating baseload 
electricity by region, 4:23538 (NUREG-0480) 
Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 


6467) 
FOSSIL-FUEL POWER PLANTS/EFFICIENCY 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
FOSSIL-FUEL POWER PLANTS/EMISSION 
Stack sampling for ?**Rn and particulates at a coal-fired power 
plant, 4:22657 (MLM-2514) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide im purities), 4:21235 (MLM-2514) 

Coal combustion, trace-element emissions, and mineral cycles, 
4:24476 (CONF-760429-) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April-December 1977, 4:22658 (PB-281099) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April-December 1977, 4:22659 (PB- 


281100) 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 


Apparatus and method for removal of pollutants from flue gas 
(Patent), 4:22672 

Controlling SO2 emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April-December 1977, 4:22658 (PB-281099) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April-December 1977, 4:22659 (PB- 
281100) 

Environmental protection in power plants, 4:22676 

Evaluation of 1-MW horizontal scrubber. Final report, 4:21242 
(EPRI-FP-752) 

Executive summary for full-scale dual-alkali demonstration at 
Louisville Gas and Electric Co. Preliminary design and cost 
estimate. Executive summary October 1976-December 1977, 
4:22665 (PB-281530) 

Method for removal of SO. from gases (Patent), 4:22674 

Process for the removal of sulfur dioxide from exhaust flue gases 
(Patent), 4:23694 

Process for the production of carbon disulfide from sulfur dioxide 
removed from a flue gas (Patent), 4:22667 

Process for purifying flue gases (Patent), 4:22668 

Process for removing SO: from effluent gases and for removing 
heat stable salts from systems in which they accumulate 
(Patent), 4:22670 

Process for eliminating diluted sulfur oxides in combustion exhaust 
gases (Patent), 4:22671 

Process for removing nitrogen oxides using ammonia as a 
reductant and sulfated metallic catalysts (Patent), 4:22675 

Sulfur dioxide removal by absorption and fractionation (Patent), 

:22673 


Sulfur dioxide removal process (Patent), 4:22669 

Survey of flue gas desulfurization systems: Cholla Station, Arizona 
Public Service Co. Final subtask report January-June 1977, 
4:22660 (PB-281104) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final subtask report January-June 
1977, 4:22661 (PB-281105) 

Survey of flue gas desulfurization systems: St. Clair Station, 
Detroit Edison Co. Final subtask report January-June 1977, 
4:22662 (PB-281106) 

Survey of flue gas desulfurization systems: La Cygne Station, 
Kansas City Power and Light Co. Final subtask report January- 
June 1977, 4:22663 (PB-281107) 
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FOSSIL-FUEL POWER PLANTS/FLY ASH 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
Elemental particle-size emissions from coal-fired power plants: use 
of an inertial cascade impactor, 4:22677 
Study of the deposition of fly ash on desert soils and vegetation 
adjacent to a coal-fired generating station, 4:24523 (CONF- 
760429-) 
Use of the magnetic fraction of fly ash as a heavy medium material 
in coal washing, 4:21296 (IS-M-176) 
FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 
Coal conversion potential for New England, 4:22652 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Brittle material design, high temperature gas turbine: stationary 
turbine project summary, 4:22625 
Progress on EPRI ceramic rotor blade program, 4:22627 
Some observations on the selection of gas turbine generating plant, 
4:22634 
Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 


4:22626 
FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 
Materials for direct combustion fluidized-bed steam generators, 
4:23917 
FOSSIL-FUEL POWER PLANTS/LIQUID WASTES 
Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 
4:21324 (EPRI-FP-878) 
FOSSIL-FUEL POWER PLANTS/MAINTENANCE 
Maintenance training program at the J.M. stuart generating 
station, 4:22590 
Procedure for estimating nonfuel operation and maintenance costs 
A a steam-electric power plants, 4:22943 (ORNL/TM- 


FOSSIL-FUEL POWER PLANTS/OPERATION 
Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467) 
Training simulator for a fossil power plant, 4:22592 
FOSSIL-FUEL POWER PLANTS/PERFORMANCE 
Analytical study to estimate maximum permissible rates of changes 
of power outputs for fossil-fired generating units, 4:22591 
FOSSIL-FUEL POWER PLANTS/PERSONNEL 
Maintenance training program at the J.M. stuart generating 
station, 4:22590 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Apparatus and method for removal of pollutants from flue gas 
atent), 4:22672 
Executive summary for full-scale dual-alkali demonstration at 
Louisville Gas and Electric Co. Preliminary design and cost 
estimate. Executive summary October 1976-December 1977, 
4:22665 (PB-281530) 
Process for purifying flue gases (Patent), 4:22668 
Sulfur _— removal by absorption and fractionation (Patent), 
4:22673 
FOSSIL-FUEL POWER PLANTS/RADIOACTIVE EFFLUENTS 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Locational response to regulatory policy: a regional analysis of 
energy facility location, 4:23526 (BNL-23597) 
FOSSIL-FUEL POWER PLANTS/SOCIAL IMPACT 
Social impact assessment, monitoring, and management by the 
electric energy industry. S-of-the-practice, 4:23426 (PB-281396) 
oe POWER PLANTS/SOCIO-ECONOMIC 
A 


An annotated bibliography: social and economic factors associated 
with electric power generation 1978. Report for 1970-78, 
4:23427 (PB-281397) 

FOSSIL-FUEL POWER PLANTS/SOLAR-ASSISTED POWER 

SYSTEMS 

Actual case studies of the economics of heating boiler feedwater 
using linear focusing solar collectors, 4:22160 

FOSSIL-FUEL POWER PLANTS/SOLID WASTES 

Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 
4:21324 (EPRI-FP-878) 

FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 

— for direct combustion fluidized-bed steam generators, 


FOSSIL-FUEL POWER PLANTS/WASTE HEAT 
UTILIZATION 
District heating and cooling utilizing temperature differences of 
local waters, 4:22646 
FOSSIL-FUEL POWER PLANTS/WASTE WATER 
— _ removal by absorption and fractionation (Patent), 
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FOSSIL-FUEL POWER PLANTS/WATER POLLUTION 
Growth responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T-814) 
FOSSILS/COLOR 
Conodont color alteration, an organo-mineral metamorphic index, 
and its application to Appalachian basin geology, 4:21335 
(MERC/SP-77/5) 
FOUNDRIES/ENERGY CONSERVATION 
Economic advantages of recent improvements in cold blast cupola 
melting practice, 4:23675 
FOWL/PRODUCTION 
Solar heating system for commercial poultry production, 4:22265 
FRACTURED RESERVOIRS/EVALUATION 
Reservoir evaluation of fractured Cretaceous carbonates in South 
Texas, 4:21365 
FRACTURED RESERVOIRS/PRESSURE GRADIENTS 
Fracture pressure gradients from acoustic and density log data: an 
updated approach, 4:24439 
FRAGMENTATION/MATHEMATICAL MODELS 
Explosively produced fracture of oil shale. Progress report, April- 
June 1978, 4:21603 (LA-7438-PR) 
FRANCE/BWFPF. TYPE REACTORS 
Truly standardized design holding for more than 20 plants, 
4:22759 
FRANCE/POWER SYSTEMS 
Illustration of a “frequency” failure: failure at the mions substation 
on june 15, 1970, 4:22700 
Preventive steps: structural and functional characteristics of the 
electric power transmission and generating equipment and of 
the operating conditions, 4:22686 
Safety measures in power transmission and distribution systems. 
limitation of the consequences of a severe failure and 
acceleration of restarting, 4:22687 
FRANCE/PWR TYPE REACTORS 
Truly standardized design holding for more than 20 plants, 
4:22759 
FRANCE/SOLAR INDUSTRY 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS-4192-1) 
Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS/ELECTRIC FIELDS 
Effects of longitudinal electric self-field on the acceptable energy 
spread in a free electron laser, 4:24256 (UCID-17985) 
FREE RADICALS 
See RADICALS 
FRESH WATER/USES 
Feasibility of a district cooling system using natural cold waters. 
Final report. Phase II: site-specific study and preliminary design 
of a Miami Beach Seawater Cooling District. Phase III: 
preliminary assessment of the U.S. fresh water resource for the 
district cooling of buildings, 4:23699 (ORO-4875-1) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Nuclear reactor (Patent), 4:23053 
Withdrawal and insertion method of fuel assembly (Patent), 
4:23047 
FUEL ASSEMBLIES/DEFORMATION 
Irradiation-swelling-induced bow in fast reactor subassemblies, 
4:22905 
FUEL ASSEMBLIES/FLOW BLOCKAGE 
Improved version of the transverse momentum equation for 
COBRA-IV-I (PWR), 4:22794 
Maxiumum sodium temperature correlation for six-channel FBR 
subassembly blockages, 4:23256 
Radiation heat transfer in a 19-pin sodium-voided bundle 
(LMFBR), 4:23255 
Steady-state sodium tests in a 19-pin internally guard-heated 
simulated LMFBR fuel assembly with a six-channel internal 
blockage: record of experimental data for THORS bundle 3C, 
4:22861 (ORNL/TM-6498) 
Three-dimensional numerical simulation of flow blockage in a 19- 
pin LMFBR fuel assembly, 4:22892 
Triangular edge-subchannel wire-wrap phi-functions for flow 
blockage analysis (LMFBR), 4:22889 
FUEL ASSEMBLIES/HEAT TRANSFER 
COBRA IV-I: an IBM-compatible version (PWR), 4:22767 
(NUREG/CR-0519) 


FUEL CANS/INSPECTION 


Comparisons of XX08 steady-state temperature measurements 
with analytical predictions (LMFBR), 4:22888 
Experimental observations of intersubassembly heat transfer 
effects during natural circulation (LMFBR), 4:23303 
Maxiumum sodium temperature correlation for six-channel FBR 
subassembly blockages, 4:23256 
Radiation heat transfer in a 19-pin sodium-voided bundle 
(LMFBR), 4:23255 
Thermal hydraulics of accelerator breeder systems for 
regeneration of reactor fuel assemblies (PWR;BWR;CANDU), 
4:22796 
Three-dimensional coupled coolant cell heat transfer analysis of 
finite hexagonal LMFBR bundles, 4:22893 
FUEL ASSEMBLIES/HYDRAULICS 
COBRA IV-I: an IBM-compatible version (PWR), 4:22767 
(NUREG/CR-0519) 
Comparisons of XX08 steady-state temperature measurements 
with analytical predictions (LMFBR), 4:22888 
Pressure drop measurements in LMFBR wire-wrapped blanket 
bundles, 4:22894 
Thermal hydraulics of accelerator breeder systems for 
regeneration of reactor fuel assemblies (PWR;BWR;CANDUD), 
4:22796 
Three-dimensional numerical simulation of flow blockage in a 19- 
pin LMFBR fuel assembly, 4:22892 
Triangular edge-subchannel wire-wrap phi-functions for flow 
blockage analysis (LMFBR), 4:22889 
Turbulent mixing experiment and model for wire-wrapped 
assemblies (LMFBR), 4:22896 
FUEL ASSEMBLIES/INSPECTION 
Pool-site fuel inspection and examination techniques applied by 
the KWU fuel service (PWR), 4:22785 
FUEL ASSEMBLIES/PERFORMANCE TESTING 
Test fuel rod irradiation. Licensing submittal to the NRC for the 
irradiation of test fuel rods in a 16 x 16 nuclear reactor (PWR), 
4:22763 (CENPD-256-A) 
FUEL ASSEMBLIES/PHYSICAL RADIATION EFFECTS 
Irradiation-swelling-induced bow in fast reactor subassemblies, 
4:22905 
FUEL ASSEMBLIES/PRESSURE DROP 
Pressure drop measurements in LMFBR wire-wrapped blanket 
bundles, 4:22894 
FUEL ASSEMBLIES/SPACERS 
Analytical model for the prediction of spacer pressure losses, 
4:23040 
Grid for nuclear fuel rod assembly (Patent), 4:23052 
FUEL ASSEMBLIES/SUPPORTS 
Core-supporting structure in a reactor (Patent), 4:23029 
FUEL ASSEMBLIES/TEMPERATURE GRADIENTS 
Three-dimensional coupled coolant cell heat transfer analysis of 
finite hexagonal LMFBR bundles, 4:22893 
FUEL ASSEMBLIES/TURBULENT FLOW 
Turbulent mixing experiment and model for wire-wrapped 
assemblies (LMFBR), 4:22896 
FUEL ASSEMBLIES/TWO-PHASE FLOW 
Sodium boiling in a full-length 19-pin simulated fuel assembly 
(THORS Bundle 6A), 4:23159 (ORNL/TM-6553) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CREEP 
Model for radiation creep due to the SIPA effect, 4:23039 
FUEL CANS/DEFORMATION 
Analysis of a hypothetical LMFBR accident using the codes 
FUTURE and FRUMP, 4:23261 
Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accident in the power burst facility, 4:23244 
Modeling cladding deformation and fracture in the SPEAR code 
system (PWR;BWR), 4:22732 
Simulation of GCFR cladding motion in cocurrent flow, 4:23275 
Wire wrap-cladding mechanical interaction in sodium-bounded 
elements (LMFBR), 4:22872 
FUEL CANS/DUCTILITY 
Influence of oxide coatings on the ductility of Zircaloy-4 (PWR), 
4:22779 
FUEL CANS/EDDY CURRENT TESTING 
Eddy-current testing of reactor fuel claddings using encircling and 
probe coil systems, 4:24197 
FUEL CANS/FAILURES 
Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22879 
Transient burst tests on fast reactor cladding material, 4:22878 
FUEL CANS/FRACTURES 
Modeling cladding deformation and fracture in the SPEAR code 
system (PWR;BWR), 4:22732 
FUEL CANS/INSPECTION 
Remote examination of shroud tubes in LMFBR fuel elements, 
4:24214 





FUEL CANS/MECHANICAL PROPERTIES 


FUEL CANS/MECHANICAL PROPERTIES 
Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22854 (HEDL-SA-1598-FP) 
Mechanical properties of transient-tested irradiated fast-reactor 
cladding (811° to 1644°K; 5.8 x 107? n/cm?), 4:23083 (HEDL- 
SA-1574) 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Effects of annealing on irradiated spent-fuel cladding (BWR; 
PWR), 4:22736 
Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22854 (HEDL-SA-1598-FP) 

Effects of stoichiometry on cladding reaction in mixed-oxide fuel 
at high burnup (PuO2-UOz), 4:22850 (HEDL-SA-1470-S) 
Iodine stress corrosion cracking in irradiated LWR cladding, 

4:22778 
Mechanical properties of transient-tested irradiated fast-reactor 
cladding (811° to 1644°K; 5.8 x 1072n/cm?), 4:23083 (HEDL- 
SA-1574) 
Model for radiation creep due to oe SIPA effect, 4:23039 
FUEL CANS/REMOTE HANDLIN 
Eddy-current testing of reactor fuel ¢ claddings using encircling and 
probe coil systems, 4:24197 
In-cell facility for performing mechanical-property tests on 
irradiated cladding, 4:24193 
Remote examination of shroud tubes in LMFBR fuel elements, 
4:24214 
FUEL CANS/STRESS CORROSION 
Iodine stress corrosion cracking in irradiated LWR cladding, 


4:22778 
FUEL CANS/TEMPERATURE GRADIENTS 
Fuel cladding temperature predictions for LOFT LOCE L1-5 
(PWR), 4:23248 
FUEL CANS/TENSILE PROPERTIES 
Effects of annealing on irradiated spent-fuel cladding (BWR; 
PWR), 4:22736 
FUEL CANS/THERMAL STRESSES 
Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22879 
Hypothetical PWR LOCA sensitivity to fuel rod material 
properties, 4:23237 
FUEL CELL POWER PLANTS/COMMERCIALIZATION 
Clean power for the cities, 4:23539 
FUEL CELL POWER PLANTS/COST 
Hydrogen/halogen energy storage system, 4:23565 (BNL-25212) 
FUEL CELL POWER PLANTS/SAFETY 
Hydrogen/halogen energy storage system, 4:23565 (BNL-25212) 
FUEL CELL POWER PLANTS/WASTE HEAT UTILIZATION 
Fuel cell water conditioning process and system and deaerator for 
use therein (Patent), 4:23572 
FUEL CELL POWER PLANTS/WATER TREATMENT 
Fuel cell water conditioning process and system and deaerator for 
use therein (Patent), 4:23572 
FUEL CELLS 
See also HIGH-TEMPERATURE FUEL CELLS 
HYDRAZINE FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 
FUEL CELLS/ANODES 
Aluminum alloy for primary alkaline fuel cells and batteries 
(Patent), 4:23574 
FUEL CELLS/CATALYST SUPPORTS 
Method for making a fuel cell electrode (Patent), 4:23577 
FUEL CELLS/ELECTRODES 
Detection of elementary processes within porous electrodes, 


4:23399 
FUEL CELLS/ELECTROLYTES 
Method of preparing electrolyte for use in fuel cells (Patent; 
lithium aluminate), 4:23573 
FUEL CELLS/FUELS 
Fuel cells and their fuels in the future, 4:23563 
FUEL CELLS/MASS TRANSFER 
Practical electrochemical transport equation for nondilute 
solutions, 4:23368 
FUEL CELLS/MATHEMATICAL MODELS 
Practical electrochemical transport equation for nondilute 
solutions, 4:23368 
FUEL CELLS/REVIEWS 
Fuel cells and their fuels in the future, 4:23563 
Recent progress in batteries (II), 4:23342 
FUEL CELLS/SEALS 
Sealing member and combination there-of and method of 
producing said sealing member (Patent), 4:23578 
FUEL CHANNELS/HEAT TRANSFER 
Analytical solution of heat and mass transfer problem in 
2NOsreversible2NO + O2 chemical nonequilibrium mixtures in 
laminar flow in a plane channel at constant temperature of inert 
impermiable surface, 4:22817 (INIS-mf-3953) 
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FUEL CHANNELS/MASS TRANSFER 
Analytical solution of heat and mass transfer problem in 
2NOnreversible2NO + O2 chemical nonequilibrium mixtures in 
laminar flow in a plane channel at constant temperature of inert 
impermiable surface, 4:22817 (INIS-mf-3953) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
THORIUM CYCLE 
FUEL CYCLE/COST 
Economic feasibility study of regional centers for nuclear fuel 
reprocessing in the developing countries, 4:21722 
FUEL CYCLE/COST BENEFIT ANALYSIS 
Probabilistic analysis of fuel cycle strategy in Korea, 4:22953 
FUEL CYCLE/INTERNATIONAL COOPERATION 


Time to plan for the next generation of nuclear technology, 


4:23460 
FUEL CYCLE/NUCLEAR MATERIALS DIVERSION 
Chemical aspects of alternate fuel cycles, 4:21700 (DP-MS-78-61) 
FUEL CYCLE/RADIOACTIVE EFFLUENTS 
Evaluation of radionuclides released from the light water reactor 
nuclear fuel cycle to the aquatic environment (Uranium mining 
and milling), 4:24573 (CONF-760429-) 
FUEL CYCLE/SAFEGUARDS 
Denatured fuel cycles for international safeguards, 4:23189 
Nonproliferation and safeguard considerations: Pebble Bed reactor 
fuel cycle evaluation, 4:23126 (COO-4057-5) 
FUEL CYCLE CENTERS/ECONOMICS 
Economic feasibility study of regional centers for nuclear fuel 
reprocessing in the developing countries, 4:21722 
FUEL CYCLE CENTERS/NUCLEAR MATERIALS 
MANAGEMENT 
Material control and accountability aspects of safeguards for the 
USA *°°U/TH fuel recycle plant, 4:21850 (ORNL/TM-6645) 
FUEL CYCLE CENTERS/SAFEGUARDS 
Proliferation resistance design of a plutonium cycle (Proliferation 
Resistance Engineering Program: PREP), 4:21707 (PNL-2832) 
FUEL DENSIFICATION 
Densification related pellet diameter shrinkage in low burnup 
thoria-base fuels (LWBR development program), 4:22865 
(WAPD-TM-1345) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Laminar, transition, and turbulent parallel flow pressure drop 
across wire-wrap-spaced rod bundles (LMFBR), 4:22867 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Heat transfer to liquid metals in regular lattices of fuel elements, 
4:23010 
FUEL ELEMENT CLUSTERS/PRESSURE DROP 
Laminar, transition, and turbulent parallel flow pressure drop 
across wire-wrap-spaced rod bundles (LMFBR), 4:22867 
FUEL ELEMENT FAILURE 
Analysis of a hypothetical LMFBR accident using the codes 
FUTURE and FRUMP, 4:23261 
BEHAVE:-‘SST interpretation of TREAT experiments HUT 5-5A 
and HUT 5-5B, 4:23259 
Fuel rod failure during film boiling (PCM-1 test in the PBF) 
(PWR), 4:23247 
Modeling cladding deformation and fracture in the SPEAR code 
system (PWR;BWR), 4:22732 
Statistical analysis of 17 TREAT experiments (LMFBR), 4:23285 
Strain rate effects in transient overpower cladding failure analyses 
(LMFBR), 4:23260 
Uncertain benefits associated with refined fuel failure criteria 
(BWR;PWR), 4:22752 
FUEL ELEMENT FAILURE/ECONOMICS 
Impact of fuel damage on nuclear power plant operation 
(PWR;BWR), 4:22754 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Emission of fission products by a fuel rod having a high- 
conductance leak in the top part and subjected to power 
cycling: CYFON 2 experiment (PWR), 4:23191 (BNWL-tr-348) 
Measured fission product release during a power cooling 
mismatch-induced failure (PWR; BWR), 4:23246 
Measured fission producct release during a power cooling 
mismatch-induced failure (PWR; BWR), 4:23253 
Probabilistic analysis of LWR LOCA: fuel damage and 
radioactivity release, 4:23250 
FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 
Multichannel model for relocation of molten fuel cladding in 
unprotected loss-of-flow accidents in liquid-metal fast breeder 
reactors, 4:23182 
FUEL ELEMENT FAILURE/PRESSURE GRADIENTS 
Pressure pulses generated by gas released from a breached fuel 
element, 4:23183 
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FUEL ELEMENT FAILURE/SIMULATION 
Emission of fission products by a fuel rod having a high- 
conductance leak in the top part and subjected to power 
cycling: CYFON 2 experiment (PWR), 4:23191 (BNWL-tr-348) 
Fuel rod mechanics and failure analysis. Twenty-fourth quarterly 
report, May-July 1978 (LMFBR overpower transients), 4:23129 
(GEFR-13923-24) 
Response of oxide fuel to simulated thermal transients (LMFBR), 
4:23187 ° 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Fuel element for reactor (Patent), 4:23051 
FUEL ELEMENTS/DAMAGE 
Development of improved LWR fuel damage limits for reactor 
licensing, 4:22936 
Impact of fuel damage on nuclear power plant operation 
(PWR;BWR), 4:22754 
FUEL ELEMENTS/DEPARTURE NUCLEATE BOILING 
New design procedure for DNB limits in PWRs, 4:22793 
Post-DNB fuel design limit (PWR), 4:22792 
FUEL ELEMENTS/DESIGN 
Advanced fuels development program. Quarterly progress report, 
January-March 1978 (LMFBR; mixed carbides and nitrides), 
4:23105 (ANL-AFP-51) 
LOWI, a new Zircaloy-UOz fuel design: design considerations, 
calculations, and test results, 4:23031 
FUEL ELEMENTS/FABRICATION 
Effect of particle blending on HTGR fuel rod temperature 
profiles, 4:22819 (ORNL/TM-6561) 
Estimation of costs for fabrication of pressurized-water reactor 
fuel, 4:22768 (ORNL/TM-6501) 
High-uranium-loaded UsOs-Al fuel element development 
program, 4:23075 (CONF-781151-1) 
FUEL ELEMENTS/FEASIBILITY STUDIES 
High-uranium-loaded U3Os-Al fuel element development 
program, 4:23075 (CONF-781151-1) 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Calculation of multicomponent time-dependent diffusion with 
radioactive decay (HTGR), 4:22823 
FUEL ELEMENTS/IRRADIATION 
Advanced fuels development program. Quarterly progress report, 
January-March 1978 (LMFBR; mixed carbides and nitrides), 
4:23105 (ANL-AFP-51) 
FUEL ELEMENTS/LEGAL ASPECTS 
Development of improved LWR fuel damage limits for reactor 
licensing, 4:22936 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Design and evaluation of a nondestructive fissile assay device for 
HTGR fuel samples, 4:22821 (ORNL/TM-6610) 
FUEL ELEMENTS/PERFORMANCE TESTING 
LOWI, a new Zircaloy-UOQ: fuel design: design considerations, 
calculations, and test results, 4:23031 
FUEL ELEMENTS/QUANTITATIVE CHEMICAL ANALYSIS 
Design and evaluation of a nondestructive fissile assay device for 
HTGR fuel samples, 4:22821 (ORNL/TM-6610) 
FUEL ELEMENTS/SPECIFICATIONS 
General Electric BWR fuel integrity limits and criteria, 4:22753 
New design procedure for DNB limits in PWRs, 4:22793 
Post-DNB fuel design limit (PWR), 4:22792 
Uncertain benefits associated with refined fuel failure criteria 
(BWR;PWR), 4:22752 
FUEL ELEMENTS/TEMPERATURE DISTRIBUTION 
Effect of particle blending on HTGR fuel rod temperature 
profiles, 4:22819 (ORNL/TM-6561) 
FUEL FABRICATION PLANTS 
See also FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS/ACCOUNTING 
Material control in nuclear fuel fabrication facilities. Part II. 
Accountability, instrumentation and measurement techniques in 
fuel fabrication facilities, 4:21696 (UCRL-13916(Pt.2)) 
FUEL FABRICATION PLANTS/FURNACES 
Sintering furnace for remote fuel fabrication, 4:21691 (HEDL-SA- 


1565-FP) 
FUEL FABRICATION PLANTS/PRESSES 
Evaluation of new compaction systems for high radiation fuel 
Ace (Sliding anvil and rotary presses), 4:21692 (HEDL- 
A- 
FUEL FABRICATION PLANTS/REVIEWS 
Material control in nuclear fuel fabrication facilities. Addendum to 
Part I: fuel descriptions and fabrication processes, 4:21695 
(UCRL-13916(Pt.1)(Add.)) 


FUEL PELLETS/DECOMPOSITION 


FUEL FEEDING SYSTEMS 
Development of an extruder feed system for fixed bed coal 
gasifiers. Final report, 4:21174 (EPRI-AF-954) 
FUEL FEEDING SYSTEMS/DESIGN 
Fuel cell fuel control system (Patent), 4:23575 
FUEL FEEDING SYSTEMS/WEAR 
Development of ultrasonic techniques for remote monitoring of 
erosive wear in coal-conversion systems, 4:21169 (CONF- 
780974-1) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/BIOSYNTHESIS 
Fuel gas production from selected biomass via anaerobic 
fermentation, 4:22095 
FUEL GAS/CALORIFIC VALUE 
Method of and means for accurately measuring the calorific value 
of combustible gases (Patent), 4:24141 
Methods of and means for accurately measuring the calorific value 
of combustible gases (Patent), 4:24140 
FUEL GAS/CHEMICAL COMPOSITION 
Optimization studies of various coal-conversion systems. Quarterly 
report, January-March 1978, 4:21181 (FE-2274-6) 
FUEL GAS/DESULFURIZATION 
Combined cycle research program. Quarterly technical progress 
report No. 9, 1 July-30 September 1978, 4:22604 (MIT-2295T18- 
9) 


H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM-6077) 

Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 9, 
April 1-June 30, 1978, 4:21238 (BNL-50891) 

FUEL GAS/HOT GAS CLEANUP 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Final report of Phase 1, April 26, 1977-April 25, 1978, 4:21163 
(TID-28660) 

FUEL GAS/PRODUCTION 
Separation of multi-component mixtures (Patent), 4:21442 
FUEL INJECTION SYSTEMS/DESIGN 
Dry gaseous fuel generator (Patent), 4:23815 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/CHARGES 

Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 

FUEL OILS/COMBUSTION 

Economic considerations for industrial firing of coal-oil mixtures, 
4:21307 (CONF-7805152-2) 

Parametric studies of COM combustion, 4:21308 (CONF-7805152- 
3) 

Stability of coal-oil mixtures, 4:21306 (CONF-7805152-1) 

FUEL OILS/COMBUSTION PRODUCTS 
Chemical activities of alkali sulfates in hot corrosion, 4:21508 
(ANL-77-84) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/CHEMICAL PREPARATION 

Control of particle size distribution and agglomeration in 

continuous ammonium polyuranate precipitation, 4:23983 
FUEL PARTICLES/FABRICATION 

Techniques for assurance of quality of sphere-pac fuel rods, 

4:23038 
FUEL PARTICLES/PRODUCTION 

Distribution of iron during full loading of amberlite IRC-72 resin 
with uranium from nitrate solutions at 30°C, 4:21694 (ORNL/ 
TM-6631) 

HTGR Fuel Recycle Development Program (189a OHO45). Fuel 
refabrication, Task 500. Rate-controlling factors in the 
carbothermic preparation of UOQ.-UC,-C microspheres , 4:21693 
(ORNL/TM-6589) 

FUEL PARTICLES/THERMAL CONDUCTIVITY 

Thermal conductivity during initial stage restructuring in sphere- 

pac fuel (LMFBR), 4:22890 
FUEL PELLETS/COMPACTING 

Evaluation of new compaction systems for high radiation fuel 
fabrication (Sliding anvil and rotary presses), 4:21692 (HEDL- 
SA-1569) 

Pellet presses for remote fuel fabrication, 4:21690 (HEDL-SA- 
1548-S) 

FUEL PELLETS/DECOMPOSITION 

Fuel disassembly experiments using the capacitor discharge 

vaporization (CDV) technique (LMFBR), 4:23269 





FUEL PELLETS/DIMENSIONS 


FUEL PELLETS/DIMENSIONS 

System for measuring the diameter of cylindrical objec 

particularly the diameter of nuclear fuel pellets (Baten), 4:23045 
FUEL PELLETS/ENCAPSULATION 

Remote excapsulation of mixed-oxide fuel pellets for transient 

testing, 4:24242 
FUEL PELLETS/FABRICATION 

Alternative oxide fuel pellet fabrication for irradiation testing 
(LMFBR), 4:23821 (HEDL-SA-1604-FP) 

Control of particle size distribution and agglomeration in 
continuous ammonium polyuranate precipitation, 4:23983 
Development of a powder milling technique for making high 
density ThO2-UO, pellets (LWBR development program), 

:22863 (WAPD-TM-860) 

Test design, precharacterization, and fuel assembly fabrication for 
instrumented fuel assemblies IFA-431 and IFA-432 (BWR), 
4:22721 (NUREG/CR-0332) 

FUEL PELLETS/INSPECTION 

Handling system for nuclear fuel pellet inspection, 4:21688 
(HEDL-SA-1417) 

FUEL PELLETS/QUALITY ASSURANCE 

Test design, precharacterization, and fuel assembly fabrication for 
instrumented fuel assemblies IFA-431 and IFA-432 (BWR), 
4:22721 (NUREG/CR-0332) 

FUEL PELLETS/SHRINKAGE 

Densification related pellet diameter shrinkage in low burnup 
thoria-base fuels (LWBR development program), 4:22865 
(WAPD-TM-1345) 

FUEL PINS/BURNUP 

Irradiation and post-irradiation examination data from selected 

F9E fuel pins (LMFBR), 4:22848 (GEFR-00407) 
FUEL PINS/CRITICALITY 

Critical experiments with fast test reactor fuel pins in water, 

4:23098 
FUEL PINS/DESIGN 

Impact of design constraints on the selection of feasible designs 

(LMFBR), 4:22900 
FUEL PINS/FABRICATION 

LMFBR plutonium fuel development and fabrication, 4:21689 
(HEDL-SA-1523-FP) 

Pulsed magnetic welding of breeder reactor fuel pin end closures, 

:22873 


FUEL PINS/FISSION PRODUCT RELEASE 
Irradiation and post-irradiation examination data from selected 
F9E fuel pins (LMFBR), 4:22848 (GEFR-00407) 
FUEL PINS/PERFORMANCE 
Generic transient limit curves for LMFBR core design guidance, 
4:22901 
FUEL PINS/PERFORMANCE TESTING 
Fabrication and irradiation performance of Puo 25Uo 750; 9:1 low 
O/M fuel (LMFBR), 4:22852 (HEDL-SA-1553) 
Irradiation and post-irradiation examination data from selected 
F9E fuel pins (LMFBR), 4:22848 (GEFR-00407) 
FUEL PINS/REMOTE HANDLING 
Auxiliary equipment for remote handling systems: HFEF, 4:24213 
FUEL PINS/STOICHIOMETRY 
Actinide redistribution in the outer regions of mixed-oxide fuel, 


4:22870 
FUEL PINS/SWELLING 
Irradiation and post-irradiation examination data from selected 
F9E fuel pins (LMFBR), 4:22848 (GEFR-00407) 
Swelling in mixed-oxide fuel pins (LMFBR), 4:22868 
FUEL PLATES/DESIGN 
Low-Enrichment Fuel Development Program, 4:23076 (CONF- 
781151-2) 
FUEL POOLS/DESIGN 
Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, January 1, 1978- 
March 31, 1978, 4:21724 (BAW-1484-2) 
FUEL POOLS/DISINFECTANTS 
Iodine-hydrogen peroxide as a disinfectant for fuel storage basin 
water, 4:21725 (ICP-1176) 
FUEL POOLS/FUEL RACKS 
Safety calculations and benchmarking of Babcock and Wilcox 
designed close spaced fuel storage racks (PWR), 4:22769 
FUEL POOLS/SAFEGUARDS 
Conceptual design of a system for detecting national diversion of 
LWR spent fuel, 4:21855 (SAND-78-0192) 
FUEL RACKS/DESIGN 
Safety calculations and benchmarking of Babcock and Wilcox 
designed close spaced fuel storage racks (PWR), 4:22769 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
FUEL CYCLE CENTERS 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
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FUEL REPROCESSING PLANTS/ACCOUNTING 
Isotopic safeguards techniques, 4:21869 
Progress in the verification of reprocessing input analysis for 
nuclear material safeguards, 4:21719 
FUEL REPROCESSING PLANTS/AIR POLLUTION 
MONITORS 
Methods evaluation and development for the monitoring of 
technetium-99 and selenium-79 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4:21701 (ICP-1174) 
FUEL REPROCESSING PLANTS/CRITICALITY 
Criticality control by gadolinium for U/Pu systems, 4:21717 
FUEL REPROCESSING PLANTS/DECOMMISSIONING 
Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 
FUEL REPROCESSING PLANTS/DESIGN 
Study of the characteristics of fuel reprocessing plants (For impact 
on decommissioning requirements), 4:21708 (RHO-LD-54) 
FUEL REPROCESSING PLANTS/EQUIPMENT 
Study of the characteristics of fuel reprocessing plants (For impact 
on decommissioning requirements), 4:21708 (RHO-LD-54) 
FUEL REPROCESSING PLANTS/HEARINGS 
Judgment on Windscale, 4:21841 
FUEL REPROCESSING PLANTS/MAINTENANCE 
Improvements in remote equipment torquing and fastening, 
4:24234 


Remote operation and maintenance demonstration facility at 
ORNL, 4:24311 
FUEL REPROCESSING PLANTS/NET ENERGY 
Net energy and fissile material production balance for an 
accelerator breeder, burner reactor, and reprocessing plant 
system, 4:23466 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
DIVERSION 
Decision analysis for nuclear safeguards, 4:21868 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Analysis of a fractional gas stripper, 4:21757 (K-1895) 
FUEL REPROCESSING PLANTS/ON-LINE MEASUREMENT 
SYSTEMS 
Application of on-line alpha monitors to process streams in a 
nuclear fuel reprocessing plant, 4:21720 
Nondestructive, energy-dispersive x-ray fluorescence analysis of 
product-stream concentrations from reprocessed LWR fuels, 
4:21712 (UCRL-52616) 
FUEL REPROCESSING PLANTS/PERSONNEL 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 
Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 
Site security personnel training manual, 4:22711 (NUREG- 


0464(Vol.4)) 
FUEL REPROCESSING PLANTS/RADIATION HAZARDS 

Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 

FUEL REPROCESSING PLANTS/REMOTE HANDLING 

EQUIPMENT 

Improvements in remote equipment torquing and fastening, 
4:24234 

Remote operation and maintenance demonstration facility at 
ORNL, 4:24311 

FUEL REPROCESSING PLANTS/SAFEGUARDS 

Methodology and preliminary models for analyzing nuclear 
safeguards decisions, 4:21860 (UCRL-13931) 

Preliminary concepts: coordinated safeguards for materials 
management in a thorium-uranium fuel reprocessing plant, 
4:21845 (LA-7411-MS) 

FUEL REPROCESSING PLANTS/SECURITY 

Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 

Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 

Site security personnel training manual, 4:22711 (NUREG- 
0464(Vol.4)) 

FUEL RODS/BURNABLE POISONS 

Critical experiments on light water lattices of UO2 and Gd2Os; 

rods, 4:22729 
FUEL RODS/CALORIMETRY 

Plutonium assay calorimeters (For small samples, bulk, and 4-m 

Pu-recycle fuel rods), 4:21843 (CONF-780872-2) 
FUEL RODS/CHEMICAL COMPOSITION 
MEU/Th fuel cycle optimization for the Lead Plant, 4:22814 
(GA-A-15180) 
FUEL RODS/CUTTING 
Analytical shearing of fuel rods in a hot cell, 4:24194 
FUEL RODS/DESIGN 
oe Fuel Development Program, 4:23076 (CONF- 
1151-2) 
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FUEL RODS/FABRICATION 
Techniques for assurance of quality of sphere-pac fuel rods, 
4:23038 
FUEL RODS/FILM BOILING 
Film boiling behavior in a nin-rod cluster (PWR), 4:23245 
FUEL RODS/FISSION PRODUCT RELEASE 
In-pile measurements of fission gas release from UO: fuels, 4:23036 
FUEL RODS/HEAT TRANSFER 
Calculation of heat and mass transfer in chemically reacting 
turbulent flow in a tube, 4:22816 (INIS-mf-3953) 
FUEL RODS/PERFORMANCE 
Assessment of core-wide fuel performance, 4:23032 
EPRI fuel performance data base (PWR;BWR), 4:22734 
FUEL RODS/PERFORMANCE TESTING 

Demonstration of fuel resistant to pellet-cladding interaction. 
Second semiannual report, January-June 1978 (BWR), 4:22717 
(GEAP-23773-1) 

Postirradiation thermal analysis of capsule P13T (HTGR), 4:22812 
(GA-A-14654) 

Reactivity initiated accident test series, test RIA 1-1. Quick look 
report (BWR), 4:23165 (TFBP-TR-300) 

FUEL RODS/POWER DISTRIBUTION 
Uncertainty analysis and stored-energy calculations, 4:23037 
FUEL RODS/QUALITY ASSURANCE 

Techniques for assurance of quality of sphere-pac fuel rods, 

4:23038 
FUEL RODS/RELIABILITY 
SPEAR code system: LWR fuel rod mechanical performance 
predictor, 4:22733 
FUEL RODS/REMOTE HANDLING 
Analytical shearing of fuel rods in a hot cell, 4:24194 
FUEL RODS/TEMPERATURE DISTRIBUTION 

Qualitative confirmation of steady-state fuel centerline 

thermocouple data from transient response, 4:23035 
FUEL RODS/THERMAL CONDUCTIVITY 

Effect of gas composition on thermal conductivity of ceramic 
fuels, 4:23034 

Technique for estimating relocated gap width for gap 
conductance calculations (PWR;BWR), 4:22755 

Thermal conductivity model for (Th,U)Oz2 to melting, 4:23033 

Uncertainty analysis and stored-energy calculations, 4:23037 

FUEL RODS/THERMAL STRESSES 
Rod thermal response during isothermal loss-of-coolant 
experiments (PWR), 4:23249 
FUEL RODS/WELDING 
In-cell welding techniques for irradiated fuel rods, 4:24220 
FUEL SLURRIES/CATALYTIC CRACKING 

Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1977-May 1978, 4:21153 (FE-1800-27) 

FUEL SLURRIES/COMBUSTION 

Economic considerations for industrial firing of coal-oil mixtures, 
4:21307 (CONF-7805 152-2) 

Parametric studies of COM combustion, 4:21308 (CONF-7805152- 
3) 

Stability of coal-oil mixtures, 4:21306 (CONF-7805152-1) 

FUEL SLURRIES/FLOW RATE 

Acoustic noise background and sound transmission tests in a slurry 
line at the HYGAS Pilot Plant, 4:21165 (ANL-FE-49622-TM04) 

Use of small accelerators in coal analysis and coal slurry flow 
measurements, 4:21227 (CONF-781113-33) 

FUEL SLURRIES/PRESSURE DROP 

Stability of coal-oil mixtures, 4:21306 (CONF-7805152-1) 
FUEL SLURRIES/SEDIMENTATION 

Stability of coal-oil mixtures, 4:21306 (CONF-7805152-1) 
FUEL SUBSTITUTION/ECONOMICS 

Coal conversion potential for New England, 4:22652 
FUEL SUBSTITUTION/ENVIRONMENTAL EFFECTS 

Coal conversion potential for New England, 4:22652 
FUEL-CLADDING INTERACTIONS 

Assessment of the HEDL P-23 special pins test. Methods to 
control fuel-cladding chemical interaction, 4:22857 (HEDL- 
TME-78-52) 

Demonstration of fuel resistant to pellet-cladding interaction. 
Second semiannual report, January-June 1978 (BWR), 4:22717 
(GEAP-23773-1) 

Effects of stoichiometry on cladding reaction in mixed-oxide fuel 
at high burnup (PuO2-UO2), 4:22850 (HEDL-SA-1470-S) 

Fabrication and irradiation performance of Pup 25Up 750; 91 low 
O/M fuel (LMFBR), 4:22852 (HEDL-SA-1553) 

Theoretical analysis of pellet-cladding mechanical interaction 
(PWR;BWR), 4:22735 

Wire wrap-cladding mechanical interaction in sodium-bounded 
elements (LMFBR), 4:22872 


FURNACES/FUEL CONSUMPTION 


FUEL-CLADDING INTERACTIONS/TEMPERATURE 
DISTRIBUTION 
Advanced fuels development program. Quarterly progress report, 
January-March 1978 (LMFBR; mixed carbides and nitrides), 
4:23105 (ANL-AFP-S51) 
FUEL-CLADDING INTERACTIONS/THERMODYNAMICS 
Basic chemical compatibility of thorium carbides with Cr-Fe-Ni 
alloys, 4:23043 
FUEL-COOLANT INTERACTIONS 
Exploratory studies on carbide fuel/coolant interactions 
(LMFBR), 4:23271 
Modeling ejection of fresh fuel into sodium under prompt-burst 
conditions (LMFBR), 4:23270 
FUEL-COOLANT INTERACTIONS/HEAT TRANSFER 
Effects of sodium entrainment and heat transfer with UO. vapor 
during an HCDA (LMFBR), 4:23281 
Implicit compact difference method for solving linearized fuel 
sweepout equations (LMFBR; GCFR), 4:23296 
FUEL-COOLANT INTERACTIONS/HYDRAULICS 
Implicit compact difference method for solving linearized fuel 
sweepout equations (LMFBR; GCFR), 4:23296 
Reactor vessel design-basis-accident pressure-pulse prediction 
using SPIRT code (PWR), 4:23300 
FUEL-COOLANT INTERACTIONS/PRESSURE GRADIENTS 
Reactor vessel design-basis-accident pressure-pulse prediction 
using SPIRT code (PWR), 4:23300 
FUEL-COOLANT INTERACTIONS/RESEARCH PROGRAMS 
Final report on MIT contract on fuel-coolant interactions, 4:23123 
(COO-2781-15FR) 
FUEL-COOLANT INTERACTIONS/TWO-PHASE FLOW 
Effects of sodium entrainment and heat transfer with UO2 vapor 
during an HCDA (LMFBR), 4:23281 
FUMES 
See AEROSOLS 
FUNCTION GENERATORS/CONTROL SYSTEMS 
PROM function generator, 4:24420 
FUNCTION GENERATORS/DESIGN 
PROM function generator, 4:24420 
FUNCTION GENERATORS/READOUT SYSTEMS 
PROM function generator, 4:24420 
FUNCTIONS 
See also GREEN FUNCTION 
POLYNOMIALS 
TRANSFER FUNCTIONS 
Some open problems concerning polynomials and rational 
functions, 4:25147 
FUNDAMENTAL CONSTANTS 
(Basic units in physics.) 
Erratic electron: nonlinear effects in the theory of the electron 
(Planck and fine structure constants), 4:24903 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
See also LICHENS 
NEUROSPORA 
FUNGI/BIOLOGICAL EFFECTS 
Dynamics of cesium-134 and biomass in treated and untreated 
turkey oak leaf-litter bags (Effect of microflora on loss rates of 
weight and '*Cs from oak leaf litter), 4:24543 (CONF-760429-) 
FUNGI/TEMPERATURE CONTROL 
Mold heating and cooling systems. Final report, 4:24145 (BDX- 
613-1979(Rev.)) 
FURNACES 
See also ARC FURNACES 
ELECTRIC FURNACES 
GAS FURNACES 
GAS GENERATORS 
OIL FURNACES 
SOLAR FURNACES 
FURNACES/DESIGN 
Auxiliary heating device for standard hot water type home 
heating systems (Patent), 4:23633 
Sintering furnace for remote fuel fabrication, 4:21691 (HEDL-SA- 
1565-FP) 
FURNACES/DRAFT CONTROL SYSTEMS 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:23631 (TID-29340) 
FURNACES/ENERGY CONSERVATION 
Computer program to optimize the linings of industrial furnaces, 
4:23678 
FURNACES/FLUE GAS 
Possibilities and limitations of utilizing the waste heat from gas- 
fired heat generators, 4:23686 
FURNACES/FUEL CONSUMPTION 
Once-through tempering furnace for constructional steel mats 
with heat recovery from the material used and from the waste 
gas (Patent), 4:23685 





FURNACES/LINERS 


FURNACES/LINERS 
Computer program to optimize the linings of industrial furnaces, 
4:23678 
FURNACES/THERMAL EFFICIENCY 
Device for combustion efficiency control (Patent), 4:24339 
FURNACES/WASTE HEAT 
Once-through tempering furnace for constructional steel mats 
with heat recovery from the material used and from the waste 
gas (Patent), 4:23685 
FURNACES/WASTE HEAT UTILIZATION 
Possibilities and limitations of utilizing the waste heat from gas- 
fired heat generators, 4:23686 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 
Environmental and health study of a low-Btu gasifier, 4:21170 
(CONF-78 1045-5) 


G 


GADOLINIUM/ADSORPTION 
Interactions of simulated waste radionuclides and rocks (Cs, Sr, 
Gd, U on argillite, sandstone, dolomite, clayey halite.), 4:21808 
(SAND-78-0929C) 
GADOLINIUM/ENVIRONMENTAL TRANSPORT 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
GADOLINIUM 146/MASS 
(*He,n) reaction studies near N = 82, 4:24851 (COO-0535-766) 
GADOLINIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
GADOLINIUM TELLURIDES/ELECTRIC CONDUCTIVITY 
Microwave resistivities of Tm/sub y/(La, Y)/sub 1-y/S and Tm/ 
sub y/(La, Y)/sub 1-y/Te, 4:23934 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Multijunction gallium aluminum arsenide-gallium arsenide- 
germanium solar cell and process for fabricating same (Patent), 
4:22021 
GALLIUM ARSENIDE SOLAR CELLS/GRADED BAND 
GAPS 
Multijunction gallium aluminum arsenide-gallium arsenide- 
germanium solar cell and process for fabricating same (Patent), 
4:22021 
GALLIUM ARSENIDE SOLAR CELLS/SIMULATION 
Computer analysis of heterojunction and graded bandgap solar 
cells, 4:22046 
GALLIUM OXIDES/MICROSTRUCTURE 
Electron microscopy study of microsegregation and defects in 
Czochralski grown calcium gallium germanium garnet single 
crystals, 4:24036 (LBL-8215) 
GALLIUM PHOSPHIDE SOLAR CELLS/SIMULATION 
Computer analysis of heterojunction and graded bandgap solar 
cells, 4:22046 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/CDTE SEMICONDUCTOR DETECTORS 
Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 
GAMMA CAMERAS/GERMANIUM DIODES 
Theoretical efficiencies and spectral calculations for the picture- 
detector element in a germanium y-ray camera, 4:24371 
GAMMA CAMERAS/PERFORMANCE 
Mobile gamma cameras: a comparative evaluation, 4:24413 
GAMMA CAMERAS/SENSITIVITY 
Mobile gamma cameras: a comparative evaluation, 4:24413 
GAMMA CAMERAS/SPATIAL RESOLUTION 
Mobile gamma cameras: a comparative evaluation, 4:24413 
GAMMA DETECTION 
AlISb as a high-energy photon detector, 4:24372 
GAMMA DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Comparative study of dosimetric aspects of 4-MeV linear 
accelerator, 4:24895 


ERA Vol. 4, No. 9 


GAMMA DOSIMETRY/DOSE RATES 
Activation of concretes for fusion applications, 4:24896 
GAMMA DOSIMETRY/RESPONSE FUNCTIONS 
Development of a mid-head tissue dose response function, 4:24894 
GAMMA RADIATION/ALBEDO 
Removal of negative albedo terms in gamma-ray albedo data, 
4:24879 
GAMMA RADIATION/COHERENT SCATTERING 
Coherent scattering of gamma rays from calcium oxide (136 to 
279.5 keV), 4:24761 
GAMMA RADIATION/COSMIC RADIATION 
Observations of medium energy gamma ray emission from the 
galactic center region, 4:24742 (N-78-24032) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
Gamma source for a reactor (Patent), 4:23020 
GAMMA SOURCES/PROCESSING 
LASL gamma processing and research facility completed in 1950, 
4:24190 
GAMMA SOURCES/REMOTE HANDLING 
Refurbishing a beta-gamma cell line and upgrading operational 
routines, 4:24208 
GAMMA SPECTROMETERS/DATA PROCESSING 
Data labeling and packing scheme for the tagged photon 
spectrometer, 4:24385 (COO-2114-33) 
GAMMA-GAMMA LOGGING/ALGORITHMS 
Borehole compensation algorithms for a small-diameter, dual- 
detector density well-logging probe, 4:24433 
GAMMA-GAMMA LOGGING/CORRELATIONS 
Fluid identification plot, 4:21362 
GAS APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
STOVES 
WATER HEATERS 
GAS APPLIANCES/BURNERS 
Infrared gas burner plate (Patent), 4:24325 
GAS APPLIANCES/EFFICIENCY 
Energy conservation in the natural gas industry, 4:23523 
GAS APPLIANCES/ENERGY STORAGE 
Energy-conservation opportunities in appliances using energy 
storage. Final report, 4:23482 (ORNL/Sub-7303/1) 
GAS APPLIANCES/FUELS 
Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977, 4:21914 (CONS-2925-2) 
GAS APPLIANCES/INDOOR AIR POLLUTION 
Indoor air pollution in residential buildings, 4:24480 (LBL-6877) 
GAS APPLIANCES/PERFORMANCE 
Using new gas technologies to reduce the consumption of primary 
energy, 4:23616 
GAS BEARINGS/GAS FLOW 
Computation and measurement of flow rate and load capacities for 
graphite-fed externally pressurized gas bearings. Interim report, 
4:24148 (K/CSD/TM-7) 
GAS BEARINGS/PERFORMANCE 
Computation and measurement of flow rate and load capacities for 
graphite-fed externally pressurized gas bearings. Interim report, 
4:24148 (K/CSD/TM-7) 
GAS BLANKETS/MATHEMATICAL MODELS 
Divertor and gas blanket model and studies, 4:25004 
GAS CENTRIFUGES/BOUNDARY LAYERS 
Structure of the Stewartson layers in a gas centrifuge. Pt.2. 
Insulated side wall, 4:21686 
GAS CENTRIFUGES/COMPRESSIBLE FLOW 
Compressible flow in a gas centrifuge and its effect on the 
maximum separative power, 4:21685 
Structure of the Stewartson layers in a gas centrifuge. Pt.2. 
Insulated side wall, 4:21686 
GAS COMPRESSORS/DESIGN 
Layout and application of compact refrigerator aggregates with 
piston compressors and their use in heat pump systems. II, 
4:23619 
GAS COMPRESSORS/GAS COMPRESSORS 
Layout and application of compact refrigerator aggregates with 
piston compressors and their use in heat pump systems. I, 
4:23618 
GAS CONDENSATE FIELDS/ECONOMIC ANALYSIS 
Economic evaluation of the gas condensate of Ukrainian fields, 
4:21562 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
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GAS COOLED REACTORS 
See also GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/FUEL CHANNELS 
Analytical solution of heat and mass transfer problem in 
2NOzreversible2NO + O2 chemical nonequilibrium mixtures in 
laminar flow in a plane channel at constant temperature of inert 
impermiable surface, 4:22817 (INIS-mf-3953) 
GAS COOLED REACTORS/FUEL RODS 
Calculation of heat and mass transfer in chemically reacting 
turbulent flow in a tube, 4:22816 (INIS-mf-3953) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/ONE-DIMENSIONAL CALCULATIONS 
One-dimensional flow of a real gas in a diverging channel with 
generalized Ohm's law, 4:23558 
GAS FURNACES/ENERGY CONSERVATION 
Energy saving in gas heating systems, 4:23615 
GAS FURNACES/RETROFITTING 
Energy conservation kit for household furnaces (Patent; fresh air 
intake to furnace combustion chamber), 4:23635 
GAS GENERATORS/DESIGN 
Method and apparatus for operating an internal-combustion engine 
(Patent), 4:23724 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/DESIGN 
Laser having a brief discharge between two elongated electrodes 
(Patent), 4:24264 
GAS LASERS/ELECTRICAL PUMPING 
Effect of dissociation pulse circuit inductance on the CuCl laser, 
4:24275 


High temperature studies of electron-beam pumped argon- 
nitrogen laser characteristics, 4:24270 
Long pulse, high-current electron gun for e-beam sustained 
excimer lasers, 4:24279 
GAS LASERS/EMISSION SPECTRA 
Ultraviolet ion laser performance and spectroscopy for sulfur, 
fluorine, chlorine, and bromine, 4:24280 
GAS LASERS/FAR ULTRAVIOLET RADIATION 
Analysis of possibility of vacuum ultraviolet radiation 
amplification in a helium plasma, 4:24250 (IAE-2912) 
GAS LASERS/IONIZATION 
Preionization of pulsed gas lasers by radioactive source, 4:24276 
GAS LASERS/MATHEMATICAL MODELS 
CW-496 xm methylfluoride laser: review and theoretical 
predictions, 4:24274 
GAS LASERS/NUCLEAR PUMPING 
Nuclear-pumped laser coupling to inertial confinement fusion, 
4:24284 
Nuclear pumping of XeF(B), a candidate laser fusion driver, 
4:24285 
GAS LASERS/PERFORMANCE 
Effect of dissociation pulse circuit inductance on the CuCl laser, 
4:24275 
Ultraviolet ion laser performance and spectroscopy for sulfur, 
fluorine, chlorine, and bromine, 4:24280 
GAS OILS/POUR POINT 
Low pour gas oils (Patent), 4:21498 
GAS SPILLS/ENVIRONMENTAL EFFECTS 
Liquefied energy fuels spill effects program. Quarterly report, 
July-September 1978, 4:21577 (UCID-17968-78-1) 
GAS SPILLS/MATHEMATICAL MODELS 
Numerical modeling of LNG spill phenomena, 4:21578 (UCRL- 
82031) 
GAS TURBINES/AIR POLLUTION CONTROL 
Mechanisms of exhaust pollutants and plume formation in 
continuous combustion. Final report 1 May 1974-28 February 
1978, 4:24472 (AD-A-054844) 
GAS TURBINES/COMBUSTORS 
2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 
Ceramic component dsign ARPA/Navy ceramic engine program, 
4:23767 
Ceramic reheat combustor, demonstration of feasibility, 4:23771 
Tailoring of Si/SiC composites for turbine applications, 4:23774 
GAS TURBINES/COMPRESSORS 
Temperature stratified turbine compressors (Patent), 4:22605 
GAS TURBINES/CONTROL EQUIPMENT 
Vehicular single shaft gas turbine engine power system (Patent: 
transmission and control system), 4:23739 
GAS TURBINES/COOLING 
Combined cycle research program. Quarterly technical progress 
report No. 9, 1 July-30 September 1978, 4:22604 (MIT-2295T18- 
9) 


GAS TURBINES/REGENERATORS 


GAS TURBINES/CORROSION 
Chemical activities of alkali sulfates in hot corrosion, 4:21508 
(ANL-77-84) 
Combined cycle research program. Quarterly technical progress 
report No. 9, 1 July-30 September 1978, 4:22604 (MIT-2295T18- 


9) 
GAS TURBINES/DESIGN 
Some observations on the selection of gas turbine generating plant, 
4:22634 
Thermodynamic process and latent heat engine (Patent), 4:22613 
GAS TURBINES/ECONOMICS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
Some observations on the selection of gas turbine generating plant, 
4:22634 
GAS TURBINES/EFFICIENCY 
Cold-air performance of free power turbine designed for 112- 
kilowatt automotive gas-turbine engine. III. Effect of stator- 
vane end clearances on performance, 4:23738 (DOE/NASA/ 
1011-78/29) 
GAS TURBINES/ENVIRONMENTAL IMPACTS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
GAS TURBINES/EROSION 
Laser-ash (LASH) particulate fragmentation removal concept for 
coal-fired turbine power plants, 4:22654 (BNL-50909) 
GAS TURBINES/FAILURES 
Use of statistics in ceramic design and evaluation, 4:23741 
GAS TURBINES/FUEL ECONOMY 
Ceramics for the advanced automotive gas turbine engine: a look 
at a single shaft design, 4:23773 
Cooled vs uncooled advanced gas turbine engine cycles in an 
Army tank application, 4:23772 
GAS TURBINES/HEAT EXCHANGERS 
Ceramic materials development for low expansion, high strength 
MAS bodies to be used in ceramic matrix systems, 4:23758 
Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
GAS TURBINES/LOAD MANAGEMENT 
Maneuverability of peak-shaving power stations, 4:23532 
GAS TURBINES/MATERIALS 
Brittle material design, high temperature gas turbine: stationary 
turbine project summary, 4:22625 
Ceramic material characterization, 4:23746 
Ceramics for high performance applications. II, 4:23555 
Ceramics for the advanced automotive gas turbine engine: a look 
at a single shaft design, 4:23773 
Cooled vs uncooled advanced gas turbine engine cycles in an 
Army tank application, 4:23772 
Creep of reaction bonded silicon nitride, 4:23766 
Development iteration process (For evaluating SisN and SiC 
components for high temperature gas turbines), 4:23742 
Effect of oxidation on the room temperature strength of hot- 
pressed Sis Ns-MgO and SisN4-ZrOn, 4:23778 
Evaluation of four commercial SisN, and SiC materials for turbine 
applications, 4:23769 
Hot-pressed Sis Ns developments, 4:22628 
Isostatic densification and strengthening of reaction sintered SisNa, 
4:23776 
Overview of ARPA/ERDA/Ford ceramic turbine program, 
4:22624 
Progress on injection-molded, reaction-bonded SiC, 4:23747 
Solid state brazing of SisN«, 4:23779 
Use of statistics in ceramic design and evaluation, 4:23741 
GAS TURBINES/MEETINGS 
Gas turbines: status and prospects, 4:22633 
GAS TURBINES/NOZZLES 
Application of ceramics to MERADCOM 10 kW gas turbine 
engine, 4:22629 
GAS TURBINES/PERFORMANCE 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
Gas turbines for electricity generation, 4:22614 
Some observations on the selection of gas turbine generating plant, 
4:22634 
GAS TURBINES/PERFORMANCE TESTING 
Application of ceramics to MERADCOM 10 kW gas turbine 
engine, 4:22629 
Cold-air performance of free power turbine designed for 112- 
kilowatt automotive gas-turbine engine. III. Effect of stator- 
vane end clearances on performance, 4:23738 (DOE/NASA/ 
1011-78/29) 
GAS TURBINES/REGENERATORS 
Reliability and durability of ceramic regenerators for gas turbine 
applications, 4:23756 





GAS TURBINES/RELIABILITY 


GAS TURBINES/RELIABILITY 

Aerodynamic design considerations for ceramic axial turbines, 

4:23743 
GAS TURBINES/RESEARCH PROGRAMS 

Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 

Development of high temperature turbine subsystem technology 
to a technology readiness status, phase II. Progress report, 
August 1978, 4:22603 (FE-1806-53) 

High Temperature Turbine Technology Program Phase II. 

echnology test and support studies. Technical progress report, 
January 1, 1978-March 31, 1978, 4:22610 (FE-2291-29) 
GAS TURBINES/ROTORS 

2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 

ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 

Ceramic turbine rotor reliability and failure analysis in the hot spin 
test rig, 4:23752 

Ceramic turbine rotors: engine test and development, 4:23753 

Developments in press bonding of duo-density rotors, 4:23749 

Development of a ceramic turbine rotor hot spin test rig, 4:23751 

Development of ceramic parts for a truck gas turbine at MTU, 
4:23761 

Development of multi-density silicon nitride turbine rotors, 
4:23762 

Injection molding 2.7 g/cc silicon nitride turbine rotor blade rings 
utilizing automatic control, 4:23748 

Injection molded and duo density silicon nitride, 4:23764 

NDE techniques used for ceramic turbine rotors, 4:23750 

Post hot pressing of reaction bonded silicon nitride, 4:23763 

Predicting time-dependent reliability of ceramic rotors, 4:23744 

Study of the processing and bond strength of hot pressed SisN,, 
4:23745 


GAS TURBINES/SPECIFICATIONS 
Gas turbines for electricity generation, 4:22614 
GAS TURBINES/STATORS 
2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
Ceramic component dsign ARPA/Navy ceramic engine program, 
4:23767 
Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
Test and development of ceramic combustors, stators, nose cones, 
and rotor tip shrouds, 4:23754 
Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 


4:22626 
GAS TURBINES/TEST FACILITIES 
Development of high temperature turbine subsystem technology 
to a technology readiness status, phase II. Progress report, 
August 1978, 4:22603 (FE-1806-53) 
GAS TURBINES/THERMODYNAMIC CYCLES 
Cooled vs uncooled advanced gas turbine engine cycles in an 
Army tank application, 4:23772 
GAS TURBINES/TURBINE BLADES 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
Ceramic blade attachments, 4:23770 
— ices dsign ARPA/Navy ceramic engine program, 
a of ceramic parts for a truck gas turbine at MTU, 
4:23761 
Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 
Injection molded and duo density silicon nitride, 4:23764 
Progress on EPRI ceramic rotor blade program, 4:22627 
GAS TURBINES/VANES 
Application of ceramics to MERADCOM 10 kW gas turbine 
engine, 4:22629 
Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 
GAS UTILITIES/ORGANIZING 
New customers through interruptible natural gas supply. 
— with consumers from trade and industry in Trier, 
4:23521 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/COOLING TOWERS 
Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant, 4:24534 (ORNL/TM-6131) 
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GASEOUS DIFFUSION PLANTS/ENERGY CONSERVATION 
Process and installation for recovering energy in an isotope 
separation plant (Patent), 4:21684 
GASEOUS DIFFUSION PLANTS/ENVIRONMENTAL 


EFFECTS 
Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant, 4:24534 (ORNL/TM-6131) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/COMBUSTION 
Disposal of acid gas from amine treating units, 4:21548 (CONF- 
7703114-) 
GASEOUS WASTES/DESULFURIZATION 
Removing sulfur dioxide from gas streams with retorted oil shale 
(Patent), 4:21635 
Sulfur dioxide removal by absorption and fractionation (Patent), 
4:22673 
Use of gas diffusion membrane electrodes to investigate 
coordination species in the sulfur dioxide/citrate system, 
4:24334 (BM-RI-8318) 
GASEOUS WASTES/ENERGY RECOVERY 
Auxiliary power recovery from coal gasification processes (High 
amp and high pressure gs expanders and hot gas cleanup), 
4:21195 (ORNL/MIT-277) 
GASEOUS WASTES/WASTE PROCESSING 
Method of and apparatus for removing aerosols of hydrocarbons 
from a gas stream (Patent), 4:21251 
Reactor effluent quench system (Patent), 4:23691 
ES 


See also AIR 
COAL GAS 
COSMIC GASES 
NATURAL GAS 
GASES/DECARBONIZATION 
Decarbonating a gas with a wetted filter (Patent), 4:23688 
GASIFICATION 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 
GASIFICATION/TECHNOLOGY ASSESSMENT 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
GASKETS/FABRICATION 
Development of improved gaskets, sealants and cables for use in 
geothermal well logging equipment. Interim summary report, 
January 1-December 31, 1977, 4:22550 (SAN-1325-1) 
GASKETS/MATERIALS 
Development of improved gaskets, sealants and cables for use in 
geothermal well logging equipment. Interim summary report, 
January 1-December 31, 1977, 4:22550 (SAN-1325-1) 
GASOLINE/ANTIKNOCK RATINGS 
Some lubricant effects on octane requirement increase, 4:21509 
GASOLINE/CHARGES 
Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 
GASOLINE/DATA COMPILATION 
National motor gasoline surveys: a key source of fuel trend data, 


4:21504 
GASOLINE/EVAPORATION 
Dry gaseous fuel generator (Patent), 4:23815 
GASOLINE/REFORMER PROCESSES 
Hydrocarbon conversion with a selectively sulfided acidic 
multimetallic catalytic composite (Patent), 4:21438 
GASOLINE/STABILITY 
Stability characteristics of hydrocarbon fuels from alternative 
sources, 4:21225 (BETC/RI-78/23) 
GASOLINE PLANTS/DESIGN 
Conceptual designs of commercial plants: coal to methanol and 
methanol to gasoline. Quarterly technical progress report, 
October 29, 1977-January 27, 1978, 4:21919 (FE-2416-25) 
GASTROINTESTINAL TRACT/RADIONUCLIDE KINETICS 
Absorption of cadmium in the newborn and juvenile guinea pig (/ 
sup 115m/Cd, rats), 4:24676 (CONF-771017-) 
GCFR REACTOR/DESIGN 
Gas-Cooled FAst Breeder Reactor. Quarterly progress report, 
August 1, 1978-October 31, 1978 (Core assembly; fuels and 
materials; thermohydraulics; kinetics; shielding; systems and 
components; safety; alternate fuel cycles), 4:22845 (GA-A- 
15144) 
GCFR REACTOR/ENGINEERING 
Gas-Cooled FAst Breeder Reactor. Quarterly progress report, 
August 1, 1978-October 31, 1978 (Core assembly; fuels and 
materials; thermohydraulics; kinetics; shielding; systems and 
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components; safety; alternate fuel cycles), 4:22845 (GA-A- 


15144) 
GCFR REACTOR/FUEL ASSEMBLIES 
COBRA GCFR, a computer code for thermal-hydraulic analysis 
of GCFR fuel assembly, 4:22895 
GCFR REACTOR/FUEL RODS 
Pressure drop measurements for GCFR fuel rod roughness 
elements, 4:22891 
GCFR REACTOR/REACTOR INTERNALS 
GCFR grid plate shield design confirmation experiment, 4:22862 
(ORNL/TM-6580) 
GCFR TYPE REACTORS/FUEL CANS 
Simulation of GCFR cladding motion in cocurrent flow, 4:23275 
GCFR TYPE REACTORS/FUEL PINS 
SCR-controlled digitally programmable ac power supply, 4:24414 
GCFR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Implicit compact difference method for solving linearized fuel 
sweepout equations, 4:23296 
GCFR TYPE REACTORS/LOSS OF FLOW 
Simulation of GCFR cladding motion in cocurrent flow, 4:23275 
GCFR TYPE REACTORS/MELTDOWN 
Growth of internally-heated core debris pools into soluble and 
insoluble structures, 4:23116 (CONF-781079-3) 
GCFR TYPE REACTORS/PLANNING 
Gas-cooled reactors-the importance of their development, 4:22825 
GCFR TYPE REACTORS/THORIUM CYCLE 
Thorium fuel cycle: a nuclear strategy and fuel recycle 
technology, 4:22951 (CONF-780904-3) 
GE SEMICONDUCTOR DETECTORS 
See also HIGH-PURITY GE DETECTORS 
LI-DRIFTED GE DETECTORS 
GE SEMICONDUCTOR DETECTORS/ENERGY 
RESOLUTION 
Radiation damage of germanium detectors, 4:24368 (LBL-7967) 
GE SEMICONDUCTOR DETECTORS/PHYSICAL 
RADIATION EFFECTS 
Radiation damage of germanium detectors, 4:24368 (LBL-7967) 
GE(LI DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE RECOMBINATION 
Genetic recombination in mammalian cells in culture. Progress 
report, May 1977-April 1978, 4:24611 (COO-4328-1) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
See also BIOLOGY 
Conditional lethal mutants of bacteriophage T4 unable to grow on 
a streptomycin resistant mutant of Escherichia coli, 4:24615 
GEOBAROMETRY 
Pyroxene geothermometry and geobarometry: experimental and 
thermodynamic evaluation of some subsolidus phase relations 
involving pyroxenes in the system CaO-MgO-A]l.O3-SiOz, 
4:22566 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/EVALUATION 
Estimation methodology for energy supply from natural 
resources. Final report, 4:21334 (EPRI-EA-788) 
GEOLOGIC DEPOSITS/FORECASTING 
Estimation methodology for energy supply from natural 
resources. Final report, 4:21334 (EPRI-EA-788) 
GEOLOGIC DEPOSITS/ROCK MECHANICS 
Appraisal of hard rock for potential underground repositories of 
radioactive wastes. LBL-7004, 4:21789 (LBL-7073) 
GEOLOGIC DEPOSITS/TEMPERATURE EFFECTS 
In situ heating experiments in hard rock: their objectives and 
design, 4:21790 (LBL-7073) 
GEOLOGIC DEPOSITS/THERMAL STRESSES 
Appraisal of hard rock for potential underground repositories of 
radioactive wastes. LBL-7004, 4:21789 (LBL-7073) 
GEOLOGIC STRATA/MAGNETIZATION 
Determination of remanent magnetization of an earth formation 
penetrated by a borehole using a magnetometer followed by 
processing of data including micropulsation data (Patent), 
4:21337 
GEOLOGY 
See also GEOLOGIC STRATA 
GEOLOGY/RESEARCH PROGRAMS 
NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 


GEOTHERMAL FIELDS/SURFACE WATERS 


GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS 
See also ELECTRICAL SURVEYS 
SEISMIC SURVEYS 
GEOPHYSICAL SURVEYS/RESEARCH PROGRAMS 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
GEOTHERMAL DISTRICT HEATING/COMPUTER CODES 
GEOCITY model: description and application, 4:22559 (BNWL- 
SA-6343) 
GEOTHERMAL DISTRICT HEATING/ECONOMICS 
GEOCITY model: description and application, 4:22559 (BNWL- 
SA-6343) 
GEOTHERMAL DISTRICT HEATING/FEASIBILITY 
STUDIES 
Comprehensive areal model of residential heating demands, 
4:22558 (BNL-24998) 
GEOTHERMAL DISTRICT HEATING/MATHEMATICAL 
MODELS 
Comprehensive areal model of residential heating demands, 
4:22558 (BNL-24998) 
GEOTHERMAL ENERGY/ECONOMICS 
Economics of geothermal energy development at the regional 
level, 4:23550 
GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Prospects for geothermal energy recovery, 4:22491 
GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 
Lake County economy: potential socioeconomic impacts of 
geothermal development, 4:23549 (LBL-6877) 
GEOTHERMAL ENERGY/GLOBAL ASPECTS 
Geothermal energy in 1978: situation and prospects, 4:22490 
GEOTHERMAL ENERGY/RESOURCE POTENTIAL 
Geothermal energy in 1978: situation and prospects, 4:22490 
GEOTHERMAL ENERGY/REVIEWS 
Prospects for geothermal energy recovery, 4:22491 
Where the Earth erupts steam, 4:22489 
GEOTHERMAL ENERGY/USES 
Prospects for geothermal energy recovery, 4:22491 
GEOTHERMAL ENERGY CONVERSION/HYBRID SYSTEMS 
Hybrid staging of geothermal energy conversion processes, 
4:22537 (UCID-17949) 
GEOTHERMAL ENERGY CONVERSION/ 
THERMODYNAMICS 
Thermodynamic considerations for the energy conversion process 
in geothermal plants, 4:22533 
GEOTHERMAL EXPLORATION 
Exploration criteria for low permeability geothermal resources. 
Final report, 4:22498 (TID-28733) 
GEOTHERMAL EXPLORATION/COMPUTER 
CALCULATIONS 
Calculation of electric prospecting RS curves, 4:22511 (CONF- 
761253-15) 
GEOTHERMAL EXPLORATION/ELECTRICAL SURVEYS 
Calculation of electric prospecting RS curves, 4:22511 (CONF- 
761253-15) 
GEOTHERMAL EXPLORATION/EXPERIMENT PLANNING 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. Third technical status report, October 1, 
1978-December 31, 1978, 4:22512 (DOE/ET/28453-3) 
GEOTHERMAL EXPLORATION/GEODESICS 
Relation between igneous type rings and geothermal concentrates 
in geothermal fields, 4:22500 (CONF-751267-7) 
GEOTHERMAL EXPLORATION/RHEOLOGY 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. Third cochuleer status report, October 1, 
1978-December 31, 1978, 4:22512 (DOE/ET/28453-3) 
GEOTHERMAL FIELDS 
See also EAST MESA GEOTHERMAL FIELD 
EL TATIO GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOCHEMICAL SURVEYS 
Geothermal study of the southwest part of the Black Rock Desert 
and its geothermal areas; Washoe, Pershing, and Humboldt 
Counties, Nevada, 4:22526 
GEOTHERMAL FIELDS/HYDROTHERMAL ALTERATION 
Altered rocks seen in the cores of hot spring wells drilled at 
Hachimantai-Fukenoyu, 4:22504 (CONF-751267-15) 
GEOTHERMAL FIELDS/INFRARED THERMOGRAPHY 
Analysis of thermal infrared imagery of the Black Rock Desert 
geothermal area, 4:22518 
GEOTHERMAL FIELDS/MICROEARTHQUAKES 
Microearthquake activity in two geothermal areas of Taiwan 
(Tatun and Chinushui-Tuchang geothermal areas), 4:22507 
GEOTHERMAL FIELDS/SURFACE WATERS 
Geochemical origin of surface waters in a geothermal area, 
4:24730 (CONF-760429-) 





GEOTHERMAL FLUIDS 


GEOTHERMAL FLUIDS 
See also BRINES 
THERMAL WATERS 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 

Sampling and analysis methods for geothermal fluids and gases, 
4:22525 (PNL-MA-572) 

GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Change with time of chemical composition of the hot water of 
Mitsubishi Metal Corporation's Onuma geothermal power 

station, 4:22523 (CONF-761253-8) 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation’s Onuma geothermal power station, 4:22546 
(CONF-761253-3) 

Corrosion of copper base alloys in a geothermal brine. SPE Paper 
No. 7881, 4:22549 (CONF-790108-2) 

Report of field corrosion testing in geothermal water at the 
Takinogami field, 4:22545 (CONF-751267-18) 

GEOTHERMAL FLUIDS/DESALINATION 

Desalination of geothermal resources, 4:22561 

GEOTHERMAL FLUIDS/GEOCHEMISTRY 

Isotopic composition of waters from the El] Tatio geothermal field, 

Northern Chile, 4:22527 
GEOTHERMAL FLUIDS/ISOTOPE RATIO 

Isotopic composition of waters from the El Tatio geothermal field, 

Northern Chile, 4:22527 
GEOTHERMAL FLUIDS/NATURAL RADIOACTIVITY 

Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 

GEOTHERMAL FLUIDS/REINJECTION 

Behavior of reinjected hot water under the ground of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22554 
(CONF-761253-2) 

Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation’s Onuma geothermal power station, 4:22546 
(CONF-761253-3) 

GEOTHERMAL FLUIDS/SAMPLING 

Sampling and analysis methods for geothermal fluids and gases, 
4:22525 (PNL-MA-572) 

GEOTHERMAL FLUIDS/SCALE CONTROL 

Preliminary results of tests of proprietary chemical additives, 
seeding, and other approaches for the reduction of scale in 
hypersaline geothermal systems, 4:22551 (UCID-18051) 

GEOTHERMAL FLUIDS/SCALING 

Investigation report of scale formed by hydrothermal action in 
Takinogami field, 4:22547 (CONF-761253-6) 

Kinetics of silica deposition from simulated geothermal brines, 
4:22548 (CONF-790108-1) 

GEOTHERMAL FLUIDS/TRACER TECHNIQUES 

Behavior of reinjected hot water under the ground of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22554 
(CONF-761253-2) 

GEOTHERMAL HEATING SYSTEMS/DESIGN 

Design and modeling of a greenhouse heating system using warm 

geothermal or industrial effluent water, 4:22562 
GEOTHERMAL HEATING SYSTEMS/MATHEMATICAL 

MODELS 

Design and modeling of a greenhouse heating system using warm 
geothermal or industrial effluent water, 4:22562 

GEOTHERMAL POWER PLANTS/CONTROL SYSTEMS 

Measurement and control techniques in geothermal power plants, 
4:22536 (TREE-1312) 

GEOTHERMAL POWER PLANTS/DESIGN 

Outlines of plan of Kuzuneda geothermal power station, 4:22534 
(CONF-761253-12) 

GEOTHERMAL POWER PLANTS/MEASURING 

INSTRUMENTS 

Measurement and control techniques in geothermal power plants, 
4:22536 (TREE-1312) 

GEOTHERMAL POWER PLANTS/PIPELINES 

Scaling on hot water-transport pipe at Mitsubishi's Onuma 

geothermal power station, 4:22544 (CONF-751267-12) 
GEOTHERMAL POWER PLANTS/PLANNING 

Outlines of plan of Kuzuneda geothermal power station, 4:22534 
(CONF-761253-12) 

GEOTHERMAL POWER PLANTS/RESEARCH PROGRAMS 

NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 

GEOTHERMAL POWER PLANTS/SCALING 

Cleanings of the silica scale settled in the transportation-pipes of 
the geothermal hot water of the Onuma Geothermal Power 
Station, 4:22552 
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GEOTHERMAL POWER PLANTS/TURBINES 

New concepts for converting the energy in low- to medium- 
temperature liquids, with emphasis on geothermal applications, 
4:22538 (UCRL-52583) 

GEOTHERMAL POWER PLANTS/TURBOGENERATORS 

Portable geothermal power generator, 4:22540 

GEOTHERMAL PROCESS HEAT/MARKET 

Geothermal energy market potential in industrial processing, 
4:22560 (CONF-781183-1) 

GEOTHERMAL RESOURCES/DATA ACQUISITION 

Regional operations research program for development of 
geothermal energy in the Southwest United States, 4:22493 
(NMEI-10-3Q) 

GEOTHERMAL RESOURCES/ECONOMIC ANALYSIS 

Regional operations research program for development of 
geothermal energy in the Southwest United States, 4:22493 
(NMEI-10-3Q) 

GEOTHERMAL RESOURCES/ENERGY SOURCE 

DEVELOPMENT 

Economics of geothermal energy development at the regional 
level, 4:23550 

Regional operations research program for development of 
geothermal energy in the Southwest United States. Second 
quarterly report, 4:22492 (NMEI-10-2Q) 

GEOTHERMAL RESOURCES/INFORMATION NEEDS 

Regional operations research program for development of 
geothermal energy in the southwest United States. First 
quarterly report, 4:22494 (NMEI-10-10) 

GEOTHERMAL RESOURCES/RESEARCH PROGRAMS 

Regional operations research program for development of 
geothermal energy in the southwest United States. First 
quarterly report, 4:22494 (NMEI-10-10) 

Regional operations research program for development of 
geothermal energy in the Southwest United States. Second 
quarterly report, 4:22492 (NMEI-10-2Q) 

GEOTHERMAL SPACE HEATING/GEOTHERMAL FLUIDS 

Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/RESERVOIR ENGINEERING 

Engineering study of reservoir rock in geothermal field, 4:22556 
(CONF-761253-10) 

GEOTHERMAL SYSTEMS/SIMULATION 

Exploration criteria for low permeability geothermal resources. 
Final report, 4:22498 (TID-28733) 

GEOTHERMAL WELLS/DRILLING EQUIPMENT 
Economic incentives for improved geothermal drilling motors, 
4:22542 (TID-28708) 
GEOTHERMAL WELLS/DRILLS 
Geothermal energy recovery (Patent; heat drills), 4:22543 
GEOTHERMAL WELLS/ELECTRON MICROSCOPY 

Scanning electron micro-microscopic images of hydrothermally 
altered ores seen in the cores of Y-1 geothermal prospecting 
well drilled in the U.S. Yellowstone National Park, 4:22529 
(CONF-761253-7) 

GEOTHERMAL WELLS/HEAT TRANSFER 

Heat transfer in conduction-limited geothermal wells, 4:22531 
GEOTHERMAL WELLS/PERFORMANCE 

Records of steam well 0-8R (Onuma), 4:22555 (CONF-761253-9) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 

Evaluation of the Fenton Hill Hot Dry Rock Geothermal 
Reservoir. Part I. Heat extraction performance and modeling. 
Part II. Flow characteristics and geochemistry. Part III. 
Reservoir characterization using acoustic techniques, 4:22557 
(LA-UR-78-3143) 

GEOTHERMAL WELLS/PLANNING 

Testing, planning, and redrilling of Geothermal Test Hole GT-2, 

Phases IV and V. Progress report, 4:22541 (LA-7586-PR) 
GEOTHERMAL WELLS/SERVICE LIFE 

Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22546 
(CONF-761253-3) 

GEOTHERMAL WELLS/TESTING 
Testing, planning, and redrilling of Geothermal Test Hole GT-2, 
Phases IV and V. Progress report, 4:22541 (LA-7586-PR) 
GEOTHERMAL WELLS/THERMAL CONDUCTION 
Heat transfer in conduction-limited geothermal wells, 4:22531 
GEOTHERMAL WELLS/TWO-PHASE FLOW 

Liquid-vapor two phase flow in geothermal wells, 4:22553 

(CONF-751267-16) 
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GEOTHERMAL WELLS/WELL DRILLING 
Economic incentives for improved geothermal drilling motors, 
4:22542 (TID-28708) 
Records of steam well 0-8R (Onuma), 4:22555 (CONF-761253-9) 
Testing, planning, and redrilling of Geothermal Test Hole GT-2, 
Phases IV and V. Progress report, 4:22541 (LA-7586-PR) 
GEOTHERMAL WELLS/WELL LOGGING 
Engineering study of reservoir rock in geothermal field, 4:22556 
(CONF-761253-10) 
Quartz resonator pressure gauge: design and fabrication 
technology, 4:22530 (SAND-78-2264) 
GEOTHERMAL WELLS/WELL STIMULATION 
Engineering study of reservoir rock in geothermal field, 4:22556 
(CONF-761253-10) 
GEOTHERMOMETRY 
Pyroxene geothermometry and geobarometry: experimental and 
thermodynamic evaluation of some subsolidus phase relations 
involving pyroxenes in the system CaO-MgO-Al2.03-SiOz, 
4:22566 
GERM CELLS/BIOLOGICAL RADIATION EFFECTS 
Interspecific comparison of the effects of continuous ionizing 
radiation on the primitive mammalian stem germ cell (Mice, 
rats, guinea pigs, gamma radiation), 4:24634 (CONF-771017-) 
GERM CELLS/OOCYTES 
Vulnerability of female germ cells in developing mice and 
monkeys to tritium, gamma rays, and polycyclic aromatic 
hydrocarbons (X radiation), 4:24633 (CONF-771017-) 
GERMAN FEDERAL REPUBLIC/AIR POLLUTION CONTROL 
General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
State secretary Gruener on extension of the district-heating grid, 
4:23472 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Energy Conservation Act and Thermal Insulation Ordinance. 
Explanations and hints for application in building construction, 
building supervision, and heating (Book, in German), 4:23485 
Innovation requirements in the case of energy-conserving 
technologies and the possibilities of governmental research and 
development policy, 4:23474 (CONF-7704101-1) 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Investigation of the short- and long-term flexibility of energy 
demand related to energy prices in the German Federal 
Republic, 4:23492 (NP-23566) 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Economic importance of energy research, 4:23461 
Natural gas - also in the 3rd millenium. Western European and 
German gas industry, 4:21572 
Program: technologies for the utilization of solar energy, 4:21966 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Structure of the field of conversion and distribution in the Federal 
Republic of Germany, 4:23487 (AED-Conf-77-544-001) 
GERMAN FEDERAL REPUBLIC/GAS UTILITIES 
New customers through interruptible natural gas supply. 
Experience with consumers from trade and industry in Trier, 
4:23521 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Future availability of natural gas in the Federal Republic, 4:21573 
Methane and methanol as energy carriers. Economy study , 
4:21566 (BMFT-FB-T-77-84) 
Natural gas - also in the 3rd millenium. Western European and 
German gas industry, 4:21572 
GERMAN FEDERAL REPUBLIC/OIL FIELDS 
German share of the North Sea oil, 4:23517 
GERMAN FEDERAL REPUBLIC/PETROLEUM REFINERIES 
Emsland oil refinery, 4:21447 
GERMAN FEDERAL REPUBLIC/POWER SYSTEMS 
Lessons to be drawn from major failures, 4:22689 
Safeguarding the operation of electric power generation and 
transmission systems in West Germany, 4:22688 
GERMAN FEDERAL REPUBLIC/POWER TRANSMISSION 
LINES 
Lessons to be drawn from major failures, 4:22689 
GERMAN FEDERAL REPUBLIC/RADIATION PROTECTION 
LAWS 
The ‘Protection Against X-Ray Damages Act’ of 1973 
promulgated by the German Federal Republic, 4:24651 (N-78- 
23742) 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Gas reactor international cooperative program interim report: 
United States/Federal Republic of Germany nuclear licensing 
comparison, 4:22906 (COO-4057-9) 
GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
Economic importance of energy research, 4:23461 
Program: technologies for the utilization of solar energy, 4:21966 


GLASS/PERMEABILITY 


GERMAN FEDERAL REPUBLIC/SOLAR INDUSTRY 
Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 
GERMAN FEDERAL REPUBLIC/WASTE PROCESSING 
Results of sludge irradiation with electrons at AEG Telefunken 
Radiation Center in Wedel, 4:21878 (INIS-mf-4220) 
GERMANIUM/CREEP 
Diffusional creep of multicomponent systems. Progress report, 
February 1, 1978-January 31, 1979, 4:23848 (COO-2296-19) 
GERMANIUM ALLOYS/BRAZED JOINTS 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
Metastable superconducting alloys (Amorphous alloys), 4:23924 
(CALT-822-104) 
GERMANIUM DIODES/DESIGN 
Theoretical efficiencies and spectral calculations for the picture- 
detector element in a germanium ‘y-ray camera, 4:24371 
GERMANIUM DIODES/EFFICIENCY 
Theoretical efficiencies and spectral calculations for the picture- 
detector element in a germanium y-ray camera, 4:24371 
GERMANIUM OXIDES/MICR RE 
Electron microscopy study of microsegregation and defects in 
Czochralski grown calcium gallium germanium garnet single 
crystals, 4:24036 (LBL-8215) 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GETTERS/PERFORMANCE TESTING 
Evaluation of a nonevaporable getter pump for tritium handling in 
the Tokamak Fusion Test Reactor, 4:25086 (UCRL-52584) 
GEYSERS GEOTHERMAL FIELD/BASELINE ECOLOGY 
Environmental overview of geothermal development: the 
Geysers-Calitoga KGRA. Volume 5. Ecosystem quality, 
4:22532 (UCRL-52496(Vol.5)) 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Environmental overview of geothermal development: the 
Geysers-Calitoga KGRA. Volume 5. Ecosystem quality, 
4:22532 (UCRL-52496(Vol.5)) 
GIANT CELLS 
See TUMOR CELLS 
GLASS/CASTING 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
GLASS/CORROSION 
Advances in corrosion science and technology. Volume 5 (Book), 
4:23959 
GLASS/DECOMPOSITION 
Microstructures and leachability of vitrified radioactive wastes, 
4:21827 
GLASS/FRACTURE PROPERTIES 
Development of a glass polymer composite sewer Pe ot. from waste 
glass. Progress report No. 8, April-June 1978, 4:24040 (BNL- 


50886) 
GLASS/HYDROTHERMAL ALTERATION 
Hydrothermal reactions of nuclear waste solids . A preliminary 
study (At 350 and 250°C), 4:21796 (PNL-2759) 
GLASS/INTERFACES 
Replication technique for examining defects in the interface of a 
metal-to-glass ceramic bond, 4:23849 (GEPP-TIS-391) 
GLASS/LEACHING 
Microstructures and leachability of vitrified radioactive wastes, 


4:21827 
GLASS/LIGHT SCATTERING 

Specularity measurements for solar materials, 4:22356 (PNL-SA- 

6831(Pt.2)) 
GLASS/MATERIALS RECOVERY 

Recovering glass from urban refuse by froth flotation, 4:23701 
(BM-RI-8327) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23705 
(NTIS/PS-78/0764) 

GLASS/MATERIALS TESTING 
Heliostat glass survey and analysis, 4:22140 (PNL-2868) 
GLASS/MECHANICAL PROPERTIES 

Composite properties for E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 

Effect of composition on the mechanical properties of 
aluminosilicate and borosilicate glasses, 4:24000 

GLASS/MELTING 

Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 

GLASS/PERMEABILITY 

Permeation eccentricities of He, Ne, and D-T from soda-lime glass 

microbubbles, 4:23991 





GLASS/PHYSICAL PROPERTIES 


GLASS/PHYSICAL PROPERTIES 
Heliostat glass survey and analysis, 4:22140 (PNL-2868) 
GLASS/PHYSICAL RADIATION EFFECTS 
Laser induced damage in fluoride glasses: a status report, 4:24043 
(UCRL-81358) 
GLASS/REFLECTIVITY 
Specularity measurements for solar materials, 4:22356 (PNL-SA- 
6831(Pt.2)) 
GLASS/STABILITY 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
GLASS/TEMPERATURE EFFECTS 
Microstructures and leachability of vitrified radioactive wastes, 
4:21827 
GLASS/THERMODYNAMIC PROPERTIES 
Composite properties for E-glass fibres in a room temperature 
curable epoxy matrix, 4:24024 
GLASS/YIELD STRENGTH 
Development of a glass polymer composite sewer pipe from waste 
glass. Progress report No. 8, April-June 1978, 4:24040 (BNL- 
50886) 
GLASS INDUSTRY/ENERGY CONSERVATION 
Fiberization energy conservation (Patent; equipment for 
producing fibers of thermoplastic materials), 4:23673 
GLASS INDUSTRY/ENERGY CONSUMPTION 
Fundamentals and methodology of investigating specific energy 
consumption, 4:23665 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/DESIGN 
Sealed manipulator maintenance glove box, 4:24210 
GLOVEBOXES/WASTE DISPOSAL 
Size reduction and waste packaging of plutonium-contaminated 
glove boxes, 4:24212 
GLOW DISCHARGES 
Glow discharge as a source of heat in welding processes (a 
survey), 4:23677 
GLUCOSE/METABOLISM 
Conversion of glucose-polymer to sucrose in Chlorella induced by 
high temperature, 4:22082 
Effect of carbon monoxide on glucose metabolism and growth of 
rat embryos, 4:24699 (CONF-771017-) 
GLYCIDES 
See SACCHARIDES 
GLYCOLIC ACID/BIOSYNTHESIS 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 
Increasing photosynthetic carbon dioxide fixation by the 
biochemical and genetic regulation of photorespiration, 4:22084 
GLYCOLS/NUCLEAR MAGNETIC RESONANCE 
*3C NMR characterization of the Halthane pre-polymer system, 
4:24110 (MHSMP-78-60) 
GOLD/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
GOLD/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
GOLD/DEPOSITION 
Gold layers on ceramics, 4:23844 
GOLD/ELECTRON COLLISIONS 
Relativistic electron beam energy deposition in thin gold and 
aluminum targets, 4:25058 (SAND-78-2026) 
GOLD/X-RAY SPECTRA 
Angle dependent x-ray measurements on gold discs irradiated 
with nanosecond, 1.06 ym laser pulses, 4:24931 (UCRL-81486) 
a So pra experiment on the Argus laser, 4:24930 (UCRL- 
1) 
GOLD 197 TARGET/ALPHA REACTIONS 
Fission induced by heavy-ion collisions, 4:24856 
GOLD BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
High-resolution electron microscopy studies of Au-Ni spinodial 
alloys, 4:23851 (LBL-7632) 
GOLD IONS/ENERGY LEVELS 
Beam foil spectroscopy of heavy ions at energies from 20 to 238 
MeV (Review, lifetime), 4:24751 (BNL-24909) 
GRANITES/HEATING 
Full-scale and time-scale heating experiments at Stripa: 
reliminary results. Technical project report No. 11 (Thermal 
oading effects from waste repository), 4:21788 (LBL-7072) 
GRANITES/SORPTIVE PROPERTIES 
Controlled sample program publication No. 1: characterization of 
rock samples (Interlaboratory methodology comparison for 
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measuring radionuclide distribution in rocks), 4:21797 (PNL- 
2797) 
GRANODIORITES/HYDROTHERMAL ALTERATION 
Preliminary study of hydrothermal alteration associated with hot 
spring activity, Gerlach area, 4:22497 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/BRAZING 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
GRAPHITE/COATINGS 
Chemical vapor deposition of TiBz on graphite, 4:24022 (SAND- 
78-1794C) 
GRAPHITE/COMBUSTION KINETICS 
Combustion of coal and coal related fuels in an opposed flow 
diffusion flame, 4:21314 (LBL-6877) 
GRAPHITE/DEGASSING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
GRAPHITE/NEUTRON TRANSPORT 
Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO-2225-T45-1) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Materials requirements for fusion reactors (Neutrons), 4:23973 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
Radiation damage in ceramics for fusion reactor first-wail 
applications, 4:25098 
GRAPHITE/SPUTTERING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
GRASS/CONTAMINATION 
Analysis and fate of arsenic in broiler litter applied to coastal 
bermuda grass and Kentucky-31 tall fescue, 4:24520 (CONF- 
760429-) 
GRAVITATION/INSTANTONS 
Torsion and quantum gravity, 4:24905 (LBL-8240) 
GRAVITATION/MEISSNER-OCHSENFELD EFFECT 
Torsion and quantum gravity, 4:24905 (LBL-8240) 
GRAVITATION/TORSION 
Torsion and quantum gravity, 4:24905 (LBL-8240) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See also ILLINOIS 
INDIANA 
MICHIGAN 
OHIO 
WISCONSIN 
GREAT LAKES REGION/NATURAL GAS WELLS 
Environmental readiness document: enhanced gas recovery. 
Commercialization Phase III planning, 4:21575 (DOE/ERD- 
0011 


GREAT PLAINS/NATURAL GAS DEPOSITS 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
GREAT PLAINS/NATURAL GAS WELLS 
Environmental readiness document: enhanced gas recovery. 
Commercialization Phase III planning, 4:21575 (DOE/ERD- 
0011) 
GREAT PLAINS/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
Western Gas Sands Project status report, 4:21531 (NVO-0655-114) 
GREECE/SOLAR INDUSTRY 
Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 
GREEN FUNCTION/INTEGRALS 
Construction of the functional integral representation for fermion 
Green's functions, 4:24814 (DOE/ER/70004-223) 
GREEN RIVER FORMATION/GEOCHEMICAL SURVEYS 
Mineral and organic distributions and relationships across the 
Green River formation’s saline depositional center, Piceance 
Creek Basin, Colorado, 4:21599 (LETC/RI-78/6) 
GREEN RIVER FORMATION/NATURAL GAS DEPOSITS 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
GREEN RIVER FORMATION/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
Western Gas Sands Project status report, 4:21531 (NVO-0655-114) 
GREENHOUSES/DESIGN 
Greenhouse with insulated glasspanes (= double glazing), 4:23593 
(NP-23490) 





Large scale northern climate solar garden (Using pivoted- 
reflector-insulator), 4:22244 
GREENHOUSES/ENERGY CONSERVATION 
Greenhouse with insulated glasspanes (= double glazing), 4:23593 
(NP-23490) 
Solar energy conservation for Illinois greenhouses, 4:22217 (PB- 
281425) 
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GREENHOUSES/EVAPORATIVE COOLING 
Two-stage and indirect evaporative cooling used with active 
ClearView Solar Collector systems, 4:23640 
GREENHOUSES/GEOTHERMAL SPACE HEATING 
Design and modeling of a greenhouse heating system using warm 
geothermal or industrial effluent water, 4:22562 
Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 
GREENHOUSES/GLAZING MATERIALS 
Large scale northern climate solar garden (Using pivoted- 
reflector-insulator), 4:22244 
GREENHOUSES/SOLAR SPACE HEATING 
Custom-built temperature and solar data collection and 
transmission system based on the "Motorola MC6800 
Evaluation Kit II", 4:22287 
Solar energy conservation for Illinois greenhouses, 4:22217 (PB- 
281425) 
Solar greenbed for agricultural applications, 4:22245 
Solar space and soil heating in the Colorado State University 
combined residence-greenhouse, 4:22291 
GREENHOUSES/SUN SHADES 
Device for controlling the incidence of heat and light radiation, 
particularly for greenhouses and the like (Patent), 4:23650 
GROUND DISPOSAL/TECHNOLOGY ASSESSMENT 
Environment Canada’s research and development activities in land 
application of sludges, 4:24551 
GROUND WATER 
See also METEORIC WATER 
GROUND WATER/CHEMICAL COMPOSITION 
Reference waste form, basalts, and ground water systems for 
waste interaction studies, 4:21800 (RHO-BWI-LD-11) 
GROUND WATER/CONTAMINATION 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
GROUND WATER/FLOW MODELS 
Application of a method for comparing one-dimensional and two- 
dimensional models of a ground-water flow system, 4:24722 
(UCRL-52541) 
GROUND WATER/GEOCHEMISTRY 
Geochemical origin of surface waters in a geothermal area, 
4:24730 (CONF-760429-) 
GROUND WATER/HYDROLOGY 
User’s manual for a two-dimensional, ground-water flow code on 
the Octopus computer network, 4:24721 (UCID-17908) 
GROUND WATER/INTERNATIONAL LAWS 
Principles for international groundwater law, 4:23454 
GROUND WATER/RADIONUCLIDE MIGRATION 
Calculated radionuclide migration from a geologic high level 
waste repository, 4:21824 (UCRL-81 148) 
Mathematical modeling in low-level radioactive waste 
management (Burial in clays), 4:21775 (CONF-781 121-15) 
Risk methodology for geologic disposal of radioactive waste: 
interim report, 4:21793 (NUREG/CR-0458) 
GROUND WATER/WATER POLLUTION 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH 
See also ANIMAL GROWTH 
PLANT GROWTH 
GROWTH/MATHEMATICAL MODELS 
Fractional factorial analysis of growth and weaning success in 
Peromyscus maniculatus, 4:24587 
GUAM/OCEANOGRAPHY 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites, 4:22171 (PNL-2483) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/COMMUNITIES 
Kodiak Island Borough outer continental shelf impact study. 
Volume two: Community inventory, 4:21382 (PB-281745) 
GULF OF ALASKA/OFFSHORE OPERATIONS 
Kodiak Island Borough outer continental shelf impact study. 
Volume one: Level of oil activity, policy alternatives, summary 
of impact, 4:21479 (PB-281744) 
Kodiak Island Borough outer continental shelf impact study. 
Volume two: Community inventory, 4:21382 (PB-281745) 
GULF OF MAINE/WATER POLLUTION 
Polycyclic aromatic hydrocarbons in marine/aquatic sediments, 
4:21489 
GULF OF MEXICO/OCEANOGRAPHY 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites, 4:22171 (PNL-2483) 
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GULF OF MEXICO/OFFSHORE OPERATIONS 
Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. part 3: Gulf Coast. Final technical 
report, 4:21376 (PB-281448) 
GULF OF MEXICO/WATER POLLUTION 
Distribution of aromatic hydrocarbons in sediments from selected 
Atlantic, Gulf of Mexico, and Pacific OCS areas, 4:21490 
GUNS/DESIGN 
LLL 40 mm gun: compressed helium breech performance, 4:24158 
(UCRL-81557) 
GUNS/EROSION 
Multi-dimensional interior ballastics computations on wear and 
erosion mechanisms in gun barrels, 4:24159 (UCRL-81649) 
GUNS/PERFORMANCE TESTING 
LLL 40 mm gun: compressed helium breech performance, 4:24158 
(UCRL-81557) 
GUNS/WEAR 
Multi-dimensional interior ballastics computations on wear and 
erosion mechanisms in gun barrels, 4:24159 (UCRL-81649) 


H 


HACHIMANTAI/GEOLOGY 
Geology and geothermal structure of northern Hachimantai, 
4:22506 (CONF-761253-13) 
Geothermal field in and around Nibadake in Akita prefecture, 
4:22502 (CONF-751267-9) 
HACHIMANTAI/GEOTHERMAL FIELDS 
Altered rocks seen in the cores of hot spring wells drilled at 
Hachimantai-Fukenoyu, 4:22504 (CONF-751267-15) 
HACHIMANTAI/GEOTHERMAL GRADIENTS 
Geology and geothermal structure of northern Hachimantai, 
4:22506 (CONF-761253-13) 
HACHIMANTAI/HYDROTHERMAL SYSTEMS 
Geothermal field in and around Nibadake in Akita prefecture, 
4:22502 (CONF-751267-9) 
HADRON REACTIONS/INCLUSIVE INTERACTIONS 
Hadron-nucleus inclusive data from Fermilab (Conference 
summary), 4:24786 (COO-3065-210) 
Particle physics using nuclear targets, 4:24804 (COO-3065-211) 
HADRON REACTIONS/REVIEWS 
Some recent results on strong interactions, 4:24776 (ANL-HEP- 
CP-78-45) 
HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/MEETINGS 
Organizer’s report, Session A2 (August 24, 1978), 4:24784 (ANL- 
HEP-CP-78-51) 
HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 
Summary of research activities in the Meson Lab (1972-1977) 
(Summaries of research activities at Fermilab), 4:24788 (TID- 
29048) 
HADRON-HADRON INTERACTIONS/REVIEWS 
Some recent results on strong interactions, 4:24776 (ANL-HEP- 
CP-78-45) 
HADRON-HADRON INTERACTIONS/TRANSVERSE 
MOMENTUM 
Life and times of large p/sub T/ physics: diagnosis and prognosis 
(Review), 4:24797 (RLO-1388-745) 
HAFNIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
HAFNIUM/COMBUSTION 
Impact thresholds for the initiation of metal sparking. Final report, 
4:23922 (AD-A-054738) 
HAFNIUM/CRYSTAL-PHASE TRANSFORMATIONS 
Anomalous diffusion in omega forming systems, 4:23857 
HAFNIUM/IGNITION 
Impact thresholds for the initiation of metal sparking. Final report, 
4:23922 (AD-A-054738) 
HAFNIUM/METALLURGICAL EFFECTS 
Beta decomposition of (Hf/sub x/Zr/sub 1-x/)soNboo ternary 
alloys, 4:23856 
Oxidation behavior of cobalt-base alloys containing dispersed 
oxides formed by internal oxidation, 4:23950 
HAFNIUM/SELF-DIFFUSION 
Anomalous diffusion in omega forming systems, 4:23857 
HAFNIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Beta decomposition processes in Hf-rich Hf--Nb alloys, 4:23860 
Beta decomposition of (Hf/sub x/Zr/sub 1-x/)so Nboo ternary 
alloys, 4:23856 
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HAFNIUM ALLOYS/HYDRIDATION 
Reaction of hydrogen with binary system alloys of titanium and 
zirconium with other metals, 4:23939 
HAFNIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
HAFNIUM CARBIDES/ELECTRONIC STRUCTURE 
Electronic structures of the transition metal carbides and borides 
studied by x-ray photoelectron spectroscopy and band 
calculation, 4:24007 (N-78-23968) 
HALIDES 
See also CHLORIDES 
HALIDES/CHARGED-PARTICLE TRANSPORT 
Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
HALIDES/SPECTROPHOTOMETRY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS/GAS 
CHROMATOGRAPHY 
Liquid extraction for the rapid determination of halomethanes in 
water, 4:24056 
HALTHANE/CURING 
Cure rate of Halthane 73-18 at different temperatures, 4:24029 
(MHSMP-77-65) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS/REACTOR 
DECOMMISSIONING 
Production reactor decommissioning-the planning phase, 4:22937 
HANFORD RESERVATION/MAGNETOTELLURIC SURVEYS 
Basalt Waste Isolation Program. Annual report, fiscal year 1978, 
4:21798 (RHO-BWI-78-100) 
HANFORD RESERVATION/RADIOACTIVE EFFLUENTS 
Improved method for calculation of population doses from 
nuclear complexes over large geographical areas (Dose to 
population of entire contiguous U.S. from releases from the 
Hanford facilities), 4:24647 (BNWL-SA-6114) 
HANFORD RESERVATION/SEISMIC SURVEYS 
Basalt Waste Isolation Program. Annual report, fiscal year 1978, 
4:21798 (RHO-BWI-78-100) 


(Hanford Atomic Products Operation.) 
HAPO/RADIATION MONITORING 
Scintillation probe profiles 200 East Area crib monitoring wells, 
4:21742 (RHO-LD-28) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Scintillation probe profiles 200 East Area crib monitoring wells, 
4:21742 (RHO-LD-28) 
HARD SOLDERING 
See BRAZING 
HARTREE-FOCK METHOD/THREE-DIMENSIONAL 
CALCULATIONS 
Separable approximation to time-dependent Hartree-Fock 
calculations, 4:24874 
HASTELLOY C/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
HASTELLOY C/SCALING 
Preliminary results of tests of proprietary chemical additives, 
seeding, and other approaches for the reduction of scale in 
hypersaline geothermal systems, 4:22551 (UCID-18051) 
HASTELLOY N/CHEMICAL COMPOSITION 
Composition of eta carbide in Hastelloy N after aging 10,000 h at 
815°C, 4:23908 
HASTELLOY N/MECHANICAL PROPERTIES 
Composition of eta carbide in Hastelloy N after aging 10,000 h at 
815°C, 4:23908 
HASTELLOY X/CHEMICAL REACTIONS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres. Semi-annual progress 
report, 4:21198 (TID-28545) 
HASTELLOY X/CORROSION 
Effect of fission product interactions on the corrosion and 
mechanical properties of HTGR alloys, 4:22806 (BNL- 
NUREG-25325) 
Materials requirements for liquid metal fast breeder reactors, 


4:23 
HASTELLOY X/CREEP 
Creep properties of Hastelloy X and their application to the 
structural design (Larson- Miller parameters.), 4:22822 
Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 
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Study of tertiary creep instability in several elevated-temperature 

structural materials, 4:23881 (CONF-781202-37) 
HASTELLOY X/CRYSTAL-PHASE TRANSFORMATIONS 

Investigation of the thermal stability of a commercial Ni--Cr--Fe-- 

Mo alloy (Hastelloy Alloy X) (538 to 871°C), 4:23858 
HASTELLOY X/FATIGUE 

Correlation of high cycle and low cycle fatigue data for some 
HTGER structural metals, 4:22808 (BNL-NUREG-25333) 

Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 

HASTELLOY X/MICROSTRUCTURE 

Investigation of the thermal stability of a commercial Ni--Cr--Fe-- 

Mo alloy (Hastelloy Alloy X) (538 to 871°C), 4:23858 
HASTELLOY X/PHYSICAL RADIATION EFFECTS 

Materials requirements for liquid metal fast breeder reactors, 

4:23972 
HASTELLOY X/STABILITY 

Investigation of the thermal stability of a commercial Ni--Cr--Fe-- 

Mo alloy (Hastelloy Alloy X) (538 to 871°C), 4:23858 
HASTELLOY X/SWELLING 

Materials requirements for liquid metal fast breeder reactors, 

4:23972 
HAWAII/ENERGY POLICY 

National Energy Act of 1978: Far-West perspective. A study for 
the U.S. Department of Energy, Federal Region IX, 4:23508 
(UCID-17944(Rev.1)) 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 

HAWAII/ENERGY SOURCE DEVELOPMENT 

Biomass energy for Hawaii. Volume I. Summary and background. 

Final report, 4:22058 (PB-281072) 
HAWAII/ENVIRONMENTAL POLICY 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 

HAWAII/OCEANOGRAPHY 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites, 4:22171 (PNL-2483) 
HAWAII/WIND POWER 
LLL wind energy studies o-. 4:22573 (UCRL-82171) 
HAYNES 188 ALLOY/DUCTI 

Ductility minimum and its erinontc with aging in cobalt-base 

superalloys, 4:23889 (ORNL/TM-6624) 
HAYNES 188 ALLOY/OXIDATION 

Oxidation behavior of cobalt-base alloys containing dispersed 

oxides formed by internal oxidation, 4:23950 
HAYNES 25 ALLOY/DUCTILITY 
Ductility minimum and its reversal with aging in cobalt-base 
superalloys, 4:23889 (ORNL/TM-6624) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
HEALTH HAZARDS/QUALITY ASSURANCE 

Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND-78-2176) 

HEALTH HAZARDS/RELIABILITY 

Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND-78-2176) 

HEALTH HAZARDS/RISK ASSESSMENT 

Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Devices and methods for converting heat energy to mechanical 
energy (Patent; shape memory effect), 4:22345 
HEAT ENGINES/MATERIALS 
Sintered silicon nitride, 4:23775 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 
HEAT EXCHANGERS/BAFFLES 
Baffle plate for a tube bundle heat exchanger (Patent), 4:23012 
HEAT EXCHANGERS/BIOLOGICAL FOULING 

Biological limiting factors in Ocean Thermal Energy Conversion, 

4:22162 (BNWL-SA-6333) 
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HEAT EXCHANGERS/CLEANING 

Methods for cleaning OTEC heat exchangers (Extensive list of 

references), 4:22173 (PNL-2733) 
HEAT EXCHANGERS/DESIGN 

Advanced work on pumps and heat exchangers (LMFBR), 
4:22838 (CONF-780251-P2) 

Heat exchanger for solar energy (Patent), 4:22335 

Heat exchange apparatus (Patent), 4:23632 

Utilization of data relating to fin geometry and manufacturing 
processes of ceramic matrix systems to the design of ceramic 
heat exchangers, 4:23757 

HEAT EXCHANGERS/FABRICATION 

Ceramic materials development for low expansion, high strength 
MAS bodies to be used in ceramic matrix systems (Magnesium 
aluminium silicate glass-ceramic materials), 4:23758 

Heat exchanger for solar energy (Patent), 4:22335 

Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 

Utilization of data relating to fin geometry and manufacturing 
processes of ceramic matrix systems to the design of ceramic 
heat exchangers, 4:23757 

HEAT EXCHANGERS/HEAT TRANSFER 

Concurrent studies of enhanced heat transfer and materials for 
ocean thermal exchangers. Summary of progress to December 
15, 1977, 4:22163 (COO-2641-6) 

Singularities in the three-dimensional Navier-Stokes equations, 
4:22994 

HEAT EXCHANGERS/HYDRAULICS 

Singularities in the three-dimensional Navier-Stokes equations, 

4:22994 
HEAT EXCHANGERS/MATERIALS 

Ceramic materials development for low expansion, high strength 
MAS bodies to be used in ceramic matrix systems (Magnesium 
aluminium silicate glass-ceramic materials), 4:23758 

Concurrent studies of enhanced heat transfer and materials for 
ocean thermal exchangers. Summary of progress to December 
15, 1977, 4:22163 (COO-2641-6) 

Utilization of data relating to fin geometry and manufacturing 
processes of ceramic matrix systems to the design of ceramic 
heat exchangers, 4:23757 

HEAT EXCHANGERS/OPERATION 

Heat exchange installation for heating and cooling a liquid heat 

carrier medium (Patent), 4:24162 
HEAT EXCHANGERS/PERFORMANCE TESTING 

Heat transfer performance of an air-cooled tube in a fluidized-bed 
furnace, 4:24315 (ORNL/HUD/MIUS-49) 

Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 

System for measuring the effect of fouling and corrosion on heat 
transfer under simulated OTEC conditions, 4:22164 (COO-4041- 
10) 

HEAT EXCHANGERS/SURFACE CLEANING 

Conceptualizations for cleaning OTEC heat exchangers, 4:22172 
(PNL-2627) 

HEAT EXCHANGERS/TEST FACILITIES 

System for measuring the effect of fouling and corrosion on heat 
transfer under simulated OTEC conditions, 4:22164 (COO-4041- 
10 


) 
HEAT EXCHANGERS/TUBES 
Nondestructive evaluation techniques for high-temperature 
ceramic components, 4:24295 (ANL/MSD-78-11) 
HEAT MIRRORS/REVIEWS 
Transparent heat mirrors for passive solar heating applications, 
4:22208 (LBL-7829) 
HEAT PIPES/BIBLIOGRAPHIES 
Heat pipe technology. A bibliography with abstracts. Quarterly 
update, October-December 1978, 4:24153 (TAC-HP-78-004) 
HEAT PIPES/DESIGN 
Heat pipe (Patent), 4:24164 
HEAT PIPES/OPERATION 
Heat pipes, 4:24173 
HEAT PIPES/PERFORMANCE 
Heat pipe performance characteristics with floating source 
temperature, 4:24169 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
HEAT PUMPS/ABSORPTION REFRIGERATION CYCLE 
Development of solar-driven ammonia-water absorption air 
conditioners and heat pumps, 4:22204 (LBL-6877) 
HEAT PUMPS/AIR CONDITIONING 
Energy saving in a office building air-conditioned by heat pump, 
4:23643 


HEAT PUMPS/COMPRESSORS 
Screw-type compressors for use in heat pump systems, 4:23581 
(AED-Conf-77-263-007) 
Theoretical investigations into the problems of power and diesel 
motor heat pumps for compressor operation, 4:23613 
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HEAT PUMPS/DESIGN 
Energy saving in a office building air-conditioned by heat pump, 
4:23643 
Layout and application of compact refrigerator aggregates with 
piston compressors and their use in heat pump systems. I, 
4:23618 
Metal hydride solar heat pump and power system (HYCSOS), 
4:22183 (CONF-781 133-5) 
HEAT PUMPS/ECONOMICS 
Economic constraints on solar energy, heat pump, and solar 
assisted heat pump systems, 4:22258 
Heat pumps used in connection to district heating (In Swedish), 
4:23597 (STU-77-6309) 
HEAT PUMPS/EFFICIENCY 
Heat converters with high temperature drops. I. Efficiencies, flow 
temperatures and use of primary energy - a comparison of the 
most important processes, 4:23606 
HEAT PUMPS/GAS COMPRESSORS 
Layout and application of compact refrigerator aggregates with 
piston compressors and their use in heat pump systems. II, 
4:23619 
HEAT PUMPS/HEAT RECOVERY 
Recovery of wasted heat with centralized and distributed heat 
pump systems, 4:23698 (CONF-781202-32) 
HEAT PUMPS/OPERATION 
Energy saving in a office building air-conditioned by heat pump, 
4:23643 
Heat pumps for double use, 4:23612 
Use of heat pumps in municipal power supply, 4:23610 
HEAT PUMPS/PERFORMANCE 
Darmstadt Luisen centre: an example for the economic air- 
conditioning of a multi-purpose building, 4:23652 
Heat pumps and repercussions on ground water, principle and 
application, 4:23582 (AED-CONF-78-033-002) 
Heat pumps used in connection to district heating (In Swedish), 
4:23597 (STU-77-6309) 
Metal hydride solar heat pump and power system (HYCSOS), 
4:22183 (CONF-781133-5) 
Modelling of combined air based solar/heat pump heating and 
cooling systems, 4:22262 
Operating experiences with a ground-to-water heat pump for 
heating a two-family house with indoor swimming pool, 4:23611 
Use of heat pumps with solar collectors for domestic space heating 
in the united kingdom, 4:22240 
HEAT PUMPS/PERFORMANCE TESTING 
Gas heat pump in the school and sport centre of Altenkunstadt, 
4:23649 
Prototype solar heating and cooling systems. Monthly progress 
reports, April 1, 1978-June 30, 1978, 4:22187 (DOE/NASA/ 
CR-150829) 
HEAT PUMPS/POWER DEMAND 
Electrically driven heat pump from the viewpoint of the power 
supply utility, 4:23609 
HEAT PUMPS/RESEARCH PROGRAMS 
Heat pumps used in connection to district heating (In Swedish), 
4:23597 (STU-77-6309) 
HEAT PUMPS/SOLAR HEAT ENGINES 
Rankine cycle machines for solar cooling, 4:22192 (DOE/NASA/ 
TM-78196) 
HEAT PUMPS/USES 
District heating and cooling utilizing temperature differences of 
local waters, 4:22646 
Using new gas technologies to reduce the consumption of primary 
energy, 4:23616 
HEAT RECOVERY/COST 
Heat recovery in supermarkets, 4:23651 
HEAT RECOVERY/SYSTEMS ANALYSIS 
Heat recovery in supermarkets, 4:23651 
HEAT RECOVERY EQUIPMENT/DESIGN 
Apparatus for utilization of waste energy (Patent), 4:23599 
Energy saving device utilizing normally wasted heat from clothes 
dryers (Patent), 4:23634 
Heat reclaimer (Patent), 4:23641 
Once-through tempering furnace for constructional steel mats 
with heat recovery from the material used and from the waste 
gas (Patent), 4:23685 
Waste energy hot water heater (Patent), 4:23602 
HEAT RECOVERY EQUIPMENT/ECONOMICS 
Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 
HEAT RECOVERY EQUIPMENT/EFFICIENCY 
Performance of static recovery devices installed "double-flow” 
systems, 4:23642 (UCRL-Trans-1561) 





HEAT RECOVERY EQUIPMENT/ENVIRONMENTAL 


HEAT RECOVERY EQUIPMENT/ENVIRONMENTAL 

EFFECTS 
Oven curing: energy conservation and emission control in coil 

coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 

HEAT RECOVERY EQUIPMENT/MATERIALS 
Ceramic heat exchanger applications and developments, 4:23687 

HEAT RECOVERY EQUIPMENT/OPERATION 
Apparatus for utilization of waste energy (Patent), 4:23599 
Possibilities and limitations of utilizing the waste heat from gas- 

fired heat generators, 4:23686 

HEAT RECOVERY EQUIPMENT/PERFORMANCE 

Heat transformer with high temperature gradient. II. ‘Heat 
splitter’ systems, 4:23605 

ICCO exchanger: testing and development of a washer- 
recuperator of exhaust gas heat, 4:23620 (DOE-tr-153) 

Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 

HEAT RECOVERY EQUIPMENT/PERFORMANCE TESTING 
Ceramic heat exchanger applications and developments, 4:23687 
Performance of static recovery devices installed "double-flow” 

systems, 4:23642 (UCRL-Trans-1561) 

HEAT SOURCES 

See also FIREPLACES 

HEAT SOURCES/DESIGN 
Self-contained heat generating system (Patent), 4:24341 

HEAT STORAGE 

See also LATENT HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 

Functioning of solar plants and their modules, 4:22179 (AED- 
Conf-78-104-002) 

HEAT TRANSFER 

See also RADIANT HEAT TRANSFER 

HEAT TRANSFER/CORRELATIONS 
Heat transfer performance of an air-cooled tube in a fluidized-bed 

furnace, 4:24315 (ORNL/HUD/MIUS-49) 

HEAT TRANSFER FLUIDS/DENSITY 
Material property computation for processing of solar energy 

system performance data, 4:22292 

HEAT TRANSFER FLUIDS/FLUID MECHANICS 
Fluid mechanics and thermodynamics of heat receiver pipe flow 

in gas cycle power stations, 4:22132 (AED-CONF-78-212-002) 

HEAT TRANSFER FLUIDS/FREEZING 
Reliability and maintainability evaluation of freezing in solar 

systems, 4:22181 (ANL/SDP-TM-78-3) 

HEAT TRANSFER FLUIDS/SENSIBLE HEAT STORAGE 
Two stage thermal storage for a solar electric power plant, 

4:22484 

HEAT TRANSFER FLUIDS/SPECIFIC HEAT 

Material property computation for processing of solar energy 
system performance data, 4:22292 

HEAT TRANSFER FLUIDS/THERMODYNAMICS 
Fluid mechanics and thermodynamics of heat receiver pipe flow 

in gas cycle power stations, 4:22132 (AED-CONF-78-212-002) 

HEAT TRANSMISSION 

See HEAT TRANSFER 

HEATING LOAD/CALCULATION METHODS 
Optimization of space heating loads, 4:22255 

HEATING LOAD/OPTIMIZATION 
Optimization of space heating loads, 4:22255 

HEATING SYSTEMS 

See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 

HEATING SYSTEMS/COMPARATIVE EVALUATIONS 
Fiuoenix House solar assisted optimized heat pump system 

evaluation, 4:22199 (EPRI-ER-515-SR) 

HEATING SYSTEMS/CONTROL SYSTEMS 
Energy conservation. Purposeful regulation and control systems 

for gas infrared radiation heating, 4:23614 

HEATING SYSTEMS/DESIGN 

Method of constructing rooms with radiant heating or with 
cooling (Patent), 4:23603 

HEATING SYSTEMS/ENERGY CONSERVATION 

Energy conservation. Purposeful regulation and control systems 
for gas infrared radiation heating, 4:23614 

HEATING SYSTEMS/RETROFITTING 

Auxiliary heating device for standard hot water type home 
heating systems (Patent), 4:23633 
HEATING SYSTEMS/TEMPERATURE CONTROL 
Low temperature systems in buildings (In Swedish), 4:23595 (SIB- 
R-29-1978) 
HEAVY ION ACCELERATORS 
See also HILACS 
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HEAVY ION ACCELERATORS/BEAM EMITTANCE 
Insertion of skew quadrupoles to exchange x - x’ and y - y’ phase 
spaces, 4:24355 (LBL-8302) 
HEAVY ION ACCELERATORS/BEAM OPTICS 
Geometric aberrations in final focussing for heavy ion fusion, 
4:24356 (LBL-8304 
HEAVY ION ACCELERATORS/BEAM TRANSPORT 
Comparison of instability theory with simulation results, 4:24357 
(LBL-8351) 
Summary of the working group on high current transport and 
final focus lenses, 4:25056 (LBL-8353) 
HEAVY ION ACCELERATORS/NEUTRON DOSIMETRY 
Fast neutron dose equivalent rates in heavy ion target areas, 
4:24361 (CONF-780957-2) 
HEAVY ION ACCELERATORS/RESEARCH PROGRAMS 
Status report on the Lawrence Berkeley Laboratory heavy ion 
fusion program, 4:24343 (LBL-8494) 
HEAVY ION REACTIONS 
See also OXYGEN 16 REACTIONS 
Complementarity between neutron capture and heavy-ion 
reactions in nuclear structure studies, 4:24870 (LA-UR-78-2432) 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Microscopic, semi-realistic interactions for both light- and heavy- 
ion scattering (Nucleon-nucleon potential, G matrices, review), 
4:24872 (CONF-781058-2) 
HEAVY ION REACTIONS/FISSION 
Fission induced by heavy-ion collisions, 4:24856 
HEAVY ION REACTIONS/HARTREE-FOCK METHOD 
Separable approximation to time-dependent Hartree-Fock 
calculations, 4:24874 
HEAVY ION REACTIONS/INELASTIC SCATTERING 
Microscopic, semi-realistic interactions for both light- and heavy- 
ion scattering (Nucleon-nucleon potential, G matrices, review), 
4:24872 (CONF-781058-2) 
HEAVY ION SPECTROMETERS/PERFORMANCE 
Charge separating spectrometer for annular ion beams, 4:25059 
(SLAC-PUB-2201) 
HEAVY LEPTONS/REVIEWS 
Phenomenology of heavy leptons and heavy quarks, 4:24810 
(SLAC-PUB-2226) 
HEAVY WATER/MOLECULAR STRUCTURE 
Pulsed NMR studies of water under extreme conditions, 4:24091 
(COO-1198-1222) 
HEAVY WATER/THERMAL CONDUCTIVITY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HELICAL ROTARY SCREW EXPANDER/PERFORMANCE 
Hybrid staging of geothermal energy conversion processes, 
4:22537 (UCID-17949 
HELIOSTATS/DESIGN 
Flexed beam foundations for central receiver heliostats, 4:22150 
Kinematic synchronous solar heliostat (Patent), 4:22371 
HELIOSTATS/HEXAGONAL CONFIGURATION 
Solar collector system (Patent), 4:22144 
HELIOSTATS/MATERIALS 
Heliostat reflector study, 4:22122 (PNL-SA-6830) 
HELIOSTATS/MATERIALS TESTING 
Heliostat glass survey and analysis, 4:22140 (PNL-2868) 
HELIUM/DIFFUSION 
Permeation eccentricities of He, Ne, and D-T from soda-lime glass 
microbubbles, 4:23991 
Replacement of *He implanted in Nb by subsequent *He 
bombardment and vice versa, 4:23867 
HELIUM/ELECTRON-ATOM COLLISIONS 
Electron-impact excitation of n = 2 levels of helium at 
intermediate energies (30 to 100 eV, integral and differential 
cross sections, coupling), 4:24763 (ORO-488 1-24) 
HELIUM/FAR ULTRAVIOLET RADIATION 
Analysis of possibility of vacuum ultraviolet radiation 
amplification in a helium plasma, 4:24250 (IAE-2912) 
HELIUM/ION-ATOM COLLISIONS 
Failure of single electron descriptions of molecular orbital 
collision processes (Electron promotion mechanism), 4:24758 
(CONF-781113-27) 
HELIUM 3/ISOTOPIC EXCHANGE 
Replacement of *He implanted in Nb by subsequent *He 
bombardment and vice versa, 4:23867 
HELIUM 3/WAVE FUNCTIONS 
(t,d) and (*He,d) reaction normalization, 4:24873 (COO-0535-766) 
HELIUM 3 REACTIONS/CHARGE-EXCHANGE REACTIONS 
Measurement of the ®Li(*He,d)7 Be and 7Li(*He,t)’ Be cross 
sections (2.0 to 6.0 MeV), 4:24832 
HELIUM 3 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
(t,d) and (*He,d) reaction normalization, 4:24873 (COO-0535-766) 
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HELIUM 3 REACTIONS/STRIPPING 

Measurement of the ®Li(*He,d)’ Be and 7Li(*He,t)’ Be cross 
sections (2.0 to 6.0 MeV), 4:24832 

Proton stripping and pickup on *C (25.4 and 23 MeV: angular 
distributions, DWBA), 4:24824 (COO-0535-766) 

Single proton stripping to }°Ru (®°Tc(*He,d), 33 1/2 MeV: 
spectra, angular distributions, DWBA; (2J+ 1)C?S), 4:24847 
(COO-0535-766) 

HELIUM 3 REACTIONS/TWO-NUCLEON TRANSFER 

REACTIONS 

(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 

(?He,n) reaction studies near N = 82 (DWBA enhancement 
factors), 4:24851 (COO-0535-766) 

HELIUM 4/ISOTOPIC EXCHANGE 

Replacement of *He implanted in Nb by subsequent *He 

bombardment and vice versa, 4:23867 
HELIUM 4 TARGET/PROTON REACTIONS 

Are nucleon-nucleon inputs good enough yet for the analysis of 
proton-helium elastic scattering at medium energies (0.4 GeV), 
4:24821 

HELIUM IONS/DIFFUSION 

Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV **Ni beam), 4:23968 

HELIUM IONS/RANGE 

Atom probe field ion microscope study of the range and 

diffusivity of helium in tungsten, 4:23963 (COO-3158-63) 
HELIUM IONS/RBE 

Effects of ionizing radiation on the light sensing elements of the 
retina (Structural and physiological effects of carbon, helium, 
and neon ions on rods and cones of salamanders and mice), 
4:24661 (LBL-5683) 

HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 

EFFECTS 


Hematopoietic recovery of pigs after chronic prenatal irradiation 
(Gamma radiation), 4:24657 (CONF-771017-) 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RECOVERY 
Hematopoietic recovery of pigs after chronic prenatal irradiation 
(Gamma radiation), 4:24657 (CONF-771017-) 
HEMICELLULOSE/ENZYMATIC HYDROLYSIS 
Enzyme technology in the utilization of agricultural wastes. Final 
report, 4:22055 (ISU-ERI-AMES-77312) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also ISOALLOXAZINES 
QUINOLINES 
THIOPHENE 
HETEROCYCLIC COMPOUNDS/MOLECULAR STRUCTURE 
Conformational analysis in multisulfur heterocycles. VIII. 3,3:6,6- 
Bis(tetramethylene)-s-tetrathiane and 3,3:6,6- 
Bis(pentamethylene)-s-tetrathiane. Slow s-tetrathiane chair-to- 
twist, chair-to-chair, and twist-to-twist interconversions. X ray 
crystallographic studies, 4:24117 
HETEROCYCLIC COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
New phosphorus heterocycle. crystal and molecular structure of 
7,8-dimethyl-5-oxo-A 5-5-phospha-6-oxaindolizine, 4:24114 
HEXANE/INTERFEROMETRY 
Interferometric synchronic photography for studying turbulent 
processes in tank flames, 4:24142 
HIFAR REACTOR/REACTOR SAFETY EXPERIMENTS 
Nuclear power plant malfunction diagnostics by noise analysis, 


4:23307 
HIGGS BOSONS/UPSILON RESONANCES 
Implications of the T states, 4:24799 (FERMILAB-CONF-78/65/ 
THY) 
HIGH BTU GAS 
See also SNG PLANTS 
HIGH BTU GAS/COMMERCIALIZATION 
Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 
HIGH BTU GAS/COST 
Coal gasification, commercial concepts, gas cost guidelines, 
Revision 1. Final report (Estimated), 4:21178 (FE-2240-100) 
HIGH BTU GAS/ECONOMICS 
Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 
HIGH BTU GAS/PRODUCTION 
Manufacture of SNG from coal, 4:21172 (CONF-7703114-) 
HIGH ENERGY PHYSICS/INFORMATION SYSTEMS 
SPIRES I: on-line search guide, 4:25149 (SLAC-TN-75-15) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Summary of research activities in the Meson Lab (1972-1977) 
(Summaries of research activities at Fermilab), 4:24788 (TID- 
29048) 
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HIGH ENERGY PHYSICS/REVIEWS 
Summary talk (Overview of Kyoto Summer Inst.), 4:24809 
(SLAC-PUB-2221(ADD)) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH-BETA PLASMA/HYDROMAGNETIC WAVES 
Hydromagnetic waves in high B plasmas, 4:24978 (PPPL-1514) 
HIGH-BETA PLASMA/MATHEMATICAL MODELS 
Simple binary collision theory of high beta mirror reactors, 
4:24960 
HIGH-LEVEL RADIOACTIVE WASTES/LEACHING 
Leaching characteristics of actinides from simulated reactor waste 
glass, 4:21823 (UCRL-81147(Rev.1)) 
HIGH-PURITY GE DETECTORS/DESIGN 
Theoretical efficiencies and spectral calculations for the picture- 
detector element in a germanium ‘y-ray camera, 4:24371 
HIGH-PURITY GE DETECTORS/EFFICIENCY 
Theoretical efficiencies and spectral calculations for the picture- 
detector element in a germanium y-ray camera, 4:24371 
HIGH-PURITY GE DETECTORS/ENERGY RESOLUTION 
Effect of crystal growth direction on the energy resolution of 
high-purity germanium detectors, 4:24379 (LBL-8133) 
HIGH-TEMPERATURE FUEL CELLS/ECONOMICS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 
Method of making combined fuel cell electrolyte and electrodes 
(Patent), 4:23579 
Method of preparing electrolyte for use in fuel cells (Patent; 
lithium aluminate), 4:23573 
HIGH-TEMPERATURE FUEL CELLS/ENVIRONMENTAL 
IMPACTS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
HIGH-TEMPERATURE FUEL CELLS/FABRICATION 
Method of making combined fuel cell electrolyte and electrodes 
(Patent), 4:23579 
HIGH-TEMPERATURE FUEL CELLS/MATRIX MATERIALS 
Preparation and characterization of lithium aluminate, 4:23576 
HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HILACS 
See also SUPERHILAC 
HILACS/CAVITY RESONATORS 
Design of quarter wavelength resonator for 2 megahertz heavy 
ion linear accelerator, 4:24344 (BNL-50872) 
HILACS/DESIGN 
Phase-space constraints on some heavy-ion inertial-fusion igniters 
and example designs of 1 MJ rf linac systems, 4:24348 (LBL- 
8170) 
HILACS/ELECTROSTATIC LENSES 
Multi-ampere heavy ion injector for linear induction accelerators 
using periodic electrostatic focusing, 4:24359 (SLAC-PUB- 
2196) 
HILACS/POWER SUPPLIES 
Design of quarter wavelength resonator for 2 megahertz heavy 
ion linear accelerator, 4:24344 (BNL-50872) 
HILBERT SPACE/ENERGY-LEVEL TRANSITIONS 
Rigged Hilbert space and decaying states, 4:24899 (ORO-3992- 
350) 
HISTONES/PHOSPHORYLATION 
Histone phosphorylation and chromatin structure during mitosis in 
Chinese hamster cells, 4:24609 
HODOSCOPES/PERFORMANCE 
Evaluation of hodoscopes for fuel-motion measurement in 
multipin bundles (LMFBR), 4:24415 
HOLMIUM HYDROXIDES/CRYSTAL FIELD 
Crystal field and magnetic properties of Dy(OH)s, Ho(OH)s and 
Er(OH)s, 4:24035 (CONF-780868-4) 
HOME RANGE/SEASONAL VARIATIONS 
Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 
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HOME RANGE/SEX DEPENDENCE 
Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 
HONEYCOMB STRUCTURES/EMISSIVITY 
Solar and infrared radiation characteristics of sinusoidal 
honeycomb, 4:22444 
HONEYCOMB STRUCTURES/HEAT TRANSFER 
Sensitivity of flat plate solar collector performance to design and 
operating variables, with emphasis on transparent honeycomb 
collectors, 4:22452 
HONEYCOMB STRUCTURES/LIGHT TRANSMISSION 
Solar and infrared radiation characteristics of sinusoidal 
honeycomb, 4:22444 
HONEYCOMB STRUCTURES/NATURAL CONVECTION 
Effect of tilt and lateral clearance on natural convection in 
sinusoidal honeycomb, 4:22421 
HORDEUM 
See BARLEY 
HORMONES/METABOLISM 
Influence of microwave exposure on functional maturation of the 
rat, 4:24616 (CONF-771017-) 
HORSES/LIFE SPAN 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
HOSPITALS/ENERGY CONSUMPTION 
Hospitals program, 4:23646 (LBL-6877) 
HOSPITALS/PATIENTS 
The ‘Protection Against X-Ray Damages Act’ of 1973 
—— by the German Federal Republic, 4:24651 (N-78- 
742) 
HOSPITALS/PERSONNEL 
The ‘Protection Against X-Ray Damages Act’ of 1973 
promulgated by the German Federal Republic, 4:24651 (N-78- 


23742) 
HOSPITALS/VENTILATION SYSTEMS 
Hospitals program, 4:23646 (LBL-6877) 
HOT 
LASL gamma processing and research facility completed in 1950, 
4:24190 
HOT CELLS/DESIGN 
Analytical shearing of fuel rods in a hot cell, 4:24194 
Auxiliary equipment for remote handling systems: HFEF, 4:24213 
Design of the fuels and materials examination facility and materials 
handling systems, 4:24205 
Eddy-current testing of reactor fuel claddings using encircling and 
probe coil systems, 4:24197 
Element bow measurement and data reduction: HFEF/N, 4:24216 
Hot cell chemistry for isotope production at Los Alamos Meson 
Physics Facility, 4:24231 
Hot cell facility and equipment for tests of the Hanford 
radionuclide removal process, 4:24236 
In-cell facility for performing mechanical-property tests on 
irradiated cladding, 4:24193 
In-cell facility for performing mechanical-property tests on 
irradiated cladding, 4:23961 (CONF-781105-87) 
Postirradiation examination facility of INER, 4:24196 
HOT CELLS/LINERS 
Removable hot cell liners, 4:24211 
HOT CELLS/MAINTENANCE 
Refurbishing a beta-gamma cell line and upgrading operational 
routines, 4:24208 
Remote maintenance development, July 1, 1977--June 30, 1978, 
4:24181 (ICP-1170) 
HOT CELLS/MEASURING INSTRUMENTS 
In-cell laser element profilometer, 4:24217 
HOT CELLS/RADIATION MONITORING 
Measured airborne radioactivity in the hot fuel examination 
facility/North, 4:24215 
HOT CELLS/REMOTE HANDLING EQUIPMENT 
In-cell laser element profilometer, 4:24217 
HOT CELLS Ss 
Past and future ee in developing remote systems 
technology, 4:24192 
Twenty-five years of remote or al the beginnings at Oak 
Ridge National Laboratory, 4:24191 
HOT CELLS/SHIELDING 
Radiological protection problems associated with removal of 
biological shields, 4:23305 
HOT GAS CLEANUP/FEASIBILITY STUDIES 
Feasibility study of coal slag based glasses for hot gas clean-up. 
Final report of Phase 1, April 26, 1977-April 25, 1978, 4:21163 
(TID-28660) 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Geothermal studies in southwest New Mexico: technical 
completion report, 4:22524 (NMEI-3) 
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HOT SPRINGS/GEOLOGY 
Geological knowledge of hot springs distributed in northern Akita 
prefecture and southern Aomori prefecture, 4:22503 (CONF- 
751267-10) 
Relation between heat quantity discharged from hot springs and 
geological structure in Japan, 4:22501 (CONF-751267-8) 
HOT SPRINGS/GEOTHERMOMETRY 
Geothermal study of the southwest part of the Black Rock Desert 
and its geothermal areas; Washoe, Pershing, and Humboldt 
Counties, Nevada, 4:22526 
HOT SPRINGS/HEAT FLOW 
Relation between heat quantity discharged from hot springs and 
eological structure in Japan, 4:22501 (CONF-751267-8) 
HOT SPRINGS/HYDROLOGY 
Late quaternary tectonic controls of occurrence of geothermal 
systems in Gerlach-Hualapai Flat area, northwestern Nevada, 


HOT SPRINGS/SPATIAL DISTRIBUTION 
Relation between heat quantity discharged from hot springs and 
geological structure in — 4:22501 (CONF-751267-8) 
HOT SPRINGS/TECTONI 
Relation between heat peo discharged from hot springs and 
geological structure in Japan, 4:22501 (CONF-751267-8) 
HOT WATER/COST 
Hot water supply using gas: Economic, modern and safe, 4:23681 
HOT WATER/PRODUCTION 
Hot water supply using gas: Economic, modern and safe, 4:23681 
HOT-DRY-ROCK SYSTEMS/EXPLORATORY WELLS 
Testing, pe and —s of Geothermal Test Hole GT-2, 
V and V. Pro, rt, 4:22541 (LA-7586-PR) 
HOT-DRY- ROCK SYS MS/I AT EXTRACTION 
Evaluation of the Fenton Hill Hot Dry Rock Geothermal 
Reservoir. Part I. Heat extraction performance and modeling. 
Part II. Flow characteristics and geochemistry. Part ITI. 
Reservoir characterization using acoustic techniques, 4:22557 
(LA-UR-78-3143) 
HOT-DRY-ROCK SYSTEMS/TECTONICS 
Relation between igneous type rings and geothermal concentrates 
in geothermal fields, 4:22500 (CONF-751267-7) 
HOT-DRY-ROCK SYSTEMS/WELL DRILLING 
Testing, planning, and redrilling of Geothermal Test Hole GT-2, 
Phases IV and V. _— report, 4:22541 (LA-7586-PR) 
HOUSES/AIRTIGHTN 
Well-insulated airtight buildings: design and construction, 4:23630 
(SIB-D-10-1978) 
HOUSES/COOLING 
Natural cooling in California, 4:23638 
HOUSES/DESIGN 
Integrated architectural and mechanical design for the Arizona 
State University energy efficient demonstration home, 4:23637 
HOUSES/ENERGY CONSERVATION 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:23631 (TID-29340) 
Heat reclaimer (Patent), 4:23641 
Practical experience with thermal insulation of housing (In 
German), 4:23622 (BMFT-FB-T-78-13) 
HOUSES/EVAPORATIVE COOLING 
Natural cooling in California, 4:23638 
Simple one-stage evaporative cooling mehods used with the 
Passive/Active ClearView Solar Collector, 4:23639 
Two-stage and indirect evaporative cooling used with active 
ClearView Solar Collector systems, 4:23640 
HOUSES/GAS FURNACES 
Energy conservation kit for household furnaces (Patent; fresh air 
intake to furnace combustion chamber), 4:23635 
HOUSES/GEOTHERMAL SPACE HEATING 
Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 
HOUSES/HEAT RECOVERY EQUIPMENT 
Heat reclaimer (Patent), 4:23641 
Performance of static recovery devices installed ‘‘double-flow” 
systems, 4:23642 (UCRL-Trans-1561) 
HOUSES/HEATING SYSTEMS 
Auxiliary heating device for standard hot water type home 
heating systems (Patent), 4:23633 
HOUSES/OIL FURNACES 
Energy conservation kit for household furnaces (Patent; fresh air 
intake to furnace combustion chamber), 4:23635 
HOUSES/PASSIVE SOLAR COOLING SYSTEMS 
Natural cooling in California, 4:23638 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Integrated architectural and mechanical design for the Arizona 
State University energy efficient demonstration home, 4:23637 
HOUSES/RADIATIVE COOLING 
Natural cooling in California, 4:23638 
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HOUSES/SOLAR HEATING SYSTEMS 
Energy-optimal construction and utilization of domestic building 
with an installed solar system, 4:22178 (AED-Conf-78-104-001) 
Tritherm heating (Combination of solar, heat pump, and fossil fuel 
heating system), 4:22298 (DOE-tr-132) 
HOUSES/SOLAR SPACE HEATING 
FEA/HUD/ERDA regional solar energy retrofit of low and 
moderate cost homes, 4:22205 (LBL-6877) 
Finite difference computer evaluation of a passive/hybrid solar 
heated house, 4:22251 
Performance of a heat pump-assisted solar heated residence in 
Madison, Wisconsin, 4:22260 
Phillips experimental house: a system's performance study, 4:22282 
Solar assisted heat pump system design for coldest period 
conditions, 4:22261 
Solar heating studies in The Netherlands, 4:22283 
Use of heat pumps with solar collectors for domestic space heating 
in the united kingdom, 4:22240 
HOUSES/SOLAR WATER HEATING 
FEA/HUD/ERDA regional solar energy retrofit of low and 
moderate cost homes, 4:22205 (LBL-6877) 
Integrated architectural and mechanical design for the Arizona 
State University energy efficient demonstration home, 4:23637 
One hundred solar water heaters: some lessons learned about 
installation and performance at New England Electric, 4:22328 
Phillips experimental house: a system's performance study, 4:22282 
Solar heating studies in The Netherlands, 4:22283 
HOUSES/THERMAL INSULATION 
Practical experience with thermal insulation of housing (In 
German), 4:23622 (BMFT-FB-T-78-13) 
Well-insulated airtight buildings: design and construction, 4:23630 
(SIB-D-10-1978) 
HOUSES/WATER REQUIREMENTS 
Water conservation checklist for the home. Program aid No. 1192, 
4:23628 (NP-23507) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
Nuclear closed-cycle gas turbine (GT-HTGR): a utility power 
plant for the year 2000, 4:22815 (GA-A-15184) 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Kernel migration measurements on unirradiated BISO- and 
TRISO-coated ThC, fuel particles, 4:22811 (GA-A-13436) 
HTGR TYPE REACTORS/FUEL CYCLE 
Distribution of thorium during full loading of carboxylic acid 
cation exchange resins with uranium from nitrate solutions at 30 
and 40°C, 4:21704 (ORNL/TM-6613) 
Material control and accountability aspects of safeguards for the 
USA *°U/TH fuel recycle plant, 4:21850 (ORNL/TM-6645) 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Calculation of multicomponent time-dependent diffusion with 
radioactive decay, 4:22823 
Design and evaluation of a nondestructive fissile assay device for 
HTGR fuel sampies, 4:22821 (ORNL/TM-6610) 
Effect of particle blending on HTGR fuel rod temperature 
profiles, 4:22819 (ORNL/TM-6561) 
HTGR TYPE REACTORS/FUEL PARTICLES 
HTGR Fuel Recycle Development Program (189a OHO45). Fuel 
refabrication, Task 500. Rate-controlling factors in the 
carbothermic preparation of UO2-UC2-C microspheres , 4:21693 
(ORNL/TM-6589) 
HTGR TYPE REACTORS/FUEL RODS 
MEU/Th fuel cycle optimization for the Lead Plant, 4:22814 
(GA-A-15180) 
Postirradiation thermal analysis of capsule P13T, 4:22812 (GA-A- 
14654) 
HTGR TYPE REACTORS/PLANNING 
Gas-cooled reactors-the importance of their development, 4:22825 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Requirements for thermal insulation on prestressed concrete 
reactor vessels, 4:22813 (GA-A-15164) 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
900-MW(e) HTGR steam cycle plant, 4:22824 
Chemical reactions in the helium impurities loop, 4:22805 (BNL- 
NUREG-25324) 
HTGR TYPE REACTORS/REACTOR ACCIDENTS 
Aerosol formation from core graphite heated in dry and moist 
helium, 4:23113 (BNL-NUREG-25330) 
Analysis of fission product release from HTGR core during 
transient temperature excursion (FRANC Code), 4:23210 
HTGR TYPE REACTORS/REACTOR COMPONENTS 
Investigation of the thermal stability of a commercial Ni--Cr--Fe-- 
Mo alloy (Hastelloy Alloy X), 4:23858 


HUMIDITY CONTROL 


HTGR TYPE REACTORS/REACTOR KINETICS 
Fine-energy cross-section space shielding for doubly 
heterogeneous reactor cores, 4:22810 
HTGR TYPE REACTORS/REACTOR KINETICS EQUATIONS 
Calculation of multicomponent time-dependent diffusion with 
radioactive decay, 4:22823 
HTGR TYPE REACTORS/REACTOR LICENSING 
Gas reactor international cooperative program interim report: 
United States/Federal Republic of Germany nuclear licensing 
comparison, 4:22906 (COO-4057-9) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Correlation of high cycle and low cycle fatigue data for some 
HTGR structural metals, 4:22808 (BNL-NUREG-25333) 
Effect of fission product interactions on the corrosion and 
mechanical properties of HTGR alloys, 4:22806 (BNL- 
NUREG-25325) 
Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 
HTGR TYPE REACTORS/REACTOR SAFETY 
Reactor safety research programs. Quarterly report, April 1-June 
30, 1978, 4:23141 (NUREG/CR-0341) 
HTGR TYPE REACTORS/STEAM SYSTEMS 
900-MW(e) HTGR steam cycle plant, 4:22824 
HTGR TYPE REACTORS/THORIUM CYCLE 
MEU/Th fuel cycle optimization for the Lead Plant, 4:22814 
(GA-A-15180) 
Thorium fuel cycle: a nuclear strategy and fuel recycle 
technology, 4:22951 (CONF-780904-3) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also AMERICAN INDIANS 
URBAN POPULATIONS 
10**: a check on Earth carrying capacity for man, 4:23437 
Accident descriptions for emergency response exercise scenarios 
(PWR; BWR), 4:23069 (NUREG/CR-0388) 
Environmental radiation monitoring and effects, 4:21840 (TID- 
29335) 
HUMAN POPULATIONS/CUMULATIVE RADIATION 
EFFECTS 
Scenarios for '*C release to the atmosphere by the world nuclear 
industry and estimated radiological impacts (Projections for the 
years 1975 through 2020), 4:21835 (CONF-7810133-1) 
HUMAN POPULATIONS/DOSE COMMITMENTS 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
HUMAN POPULATIONS/INFECTIOUS DISEASES 
Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 
HUMAN POPULATIONS/MORTALITY 
Populations at risk to air pollution, 4:24712 (LBL-6877) 
HUMAN POPULATIONS/RADIATION DOSES 
Improved method for calculation of population doses from 
nuclear complexes over large ot, ig areas (Dose to 
population of entire contiguous U.S. from releases from the 
Hanford facilities), 4:24647 (BNWL-SA-6114) 
Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 
Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 
Summary of procedures used to transport and distribute consumer 
products (Radioactive materials), 4:24670 (ORNL/TM-6675) 
HUMAN POPULATIONS/RADIATION HAZARDS 
Study of applying the Atmospheric Release Advisory Capabilit 
to nuclear power plants (Use of ARAC to forecast hazards o' 
accidental release of radionuclides to the atmosphere), 4:24506 
(UCRL-52525) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Federal guidance for persons exposed to transuranic elements in 
the environment, 4:24652 
Laser Compliance Measurements Handbook for Food and 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
Natural radioactivity contamination problems, 4:24671 (PB- 
1 


28104 
HUMIDITY/CONTROL SYSTEMS 
Dual flow-temperature-humidity control system operating manual, 
4:24156 (UCID-18000) 
HUMIDITY/MEASURING METHODS 
Structure of the daytime urban moisture field, 4:24471 
HUMIDITY CONTROL 
Flow-temperature-humidity control system operating manual 
(Controlled atmospheres for industrial hygiene and air pollution 
studies), 4:24155 (UCID-17961) 





HUNGARIAN PAKS-1 REACTOR 


HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 
HUNGARY/GEOTHERMAL RESOURCES 
Inexhaustible geothermal energy: resources and heat balance of 
the Earth, 4:22495 
HVAC SYSTEMS/ELECTRICAL INSULATION 
Improvement in power frequency strength of high voltage 
insulation structures. First quarterly progress report, October- 
December 1978, 4:22697 (TID-29438) 
HVAC SYSTEMS/TRANSFORMERS 
Field testing of FOFA power transformers to determine ultimate 
capability, 4:22695 (K/D-3958) 
HYBRID ELECTRIC-POWERED VEHICLES/DAMPING 
Whirling response and stability of flexibly mounted, ring-type 
flywheel systems, 4:23323 (SAND-78-7073) 
HYBRID ELECTRIC-POWERED VEHICLES/DEMAND 
FACTORS 
Demand for a performance vehicles, 1975-2025, 4:23792 
(UCRL-13911) 
HYBRID ELECTRIC-POWERED VEHICLES/ 
DEMONSTRATION PROGRAMS 
Electric and hybrid vehicle program. The second annual report to 
Congress, fiscal year 1978, 4:23786 (DOE/CS-0068) 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
HYBRID ELECTRIC-POWERED VEHICLES/ 
ENVIRONMENTAL EFFECTS 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
HYBRID ELECTRIC-POWERED VEHICLES/FINANCIAL 
INCENTIVES 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEELS 
Research on the dynamics of band-supported flywheel systems. 
Final report, 4:23797 (SAND-78-7074) 
HYBRID ELECTRIC-POWERED VEHICLES/FUEL CELLS 
Fuel cells and their fuels in the future, 4:23563 
HYBRID ELECTRIC-POWERED VEHICLES/LEAD-ACID 
BATTERIES 
Battery and battery container having air-flow passages 
therethrough (Patent), 4:23348 
HYBRID ELECTRIC-POWERED VEHICLES/ 
PERFORMANCE TESTING 
Environmental assessment for the electric and hybrid vehicle 
demonstration project, performance standards and financial 
incentives, 4:23785 (ANL/EES-TM-22) 
HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 
PROGRAMS 
Electric and hybrid vehicle program. The second annual report to 
Congress, fiscal year 1978, 4:23786 (DOE/CS-0068) 
Mechanical energy storage technology development for electric 
and hybrid vehicle applications, 4:23793 (UCRL-81786) 
HYBRID REACTORS/BREEDING 
Three-dimensional lattice calculations for a laser-fusion fissile- 
enrichment fuel factory, 4:25045 
HYBRID REACTORS/BREEDING BLANKETS 
Calculation of reaction rates for a thorium blanket with a central 
DT neutron source using ENDF/B-IV cross sections, 4:24861 
HYBRID REACTORS/BREEDING RATIO 
Analysis of laser fusion breeder-fission converter system 
economics, 4:25042 
Blanket performance of a fusion hybrid based on HTR fuel, 
4:25044 
Constant-power hybrid reactor blankets and lithium control, 


4:2 
HYBRID REACTORS/COOLING SYSTEMS 
Evaluation of steam and boiling-water-cooled DTHR blanket 
concepts, 4:25028 
HYBRID REACTORS/DESIGN 
Tokamak Demonstration Hybrid Reactor (Blanket specifications 
and cost estimation), 4:24988 (PNL-SA-6758) 
HYBRID REACTORS/NEUTRON SPECTRA 
Comparison of neutron yields in experimental fusion devices, 
4:25005 
HYBRID REACTORS/REVIEWS 
Overview of the fusion hybrid concept, 4:25000 
HYBRID REACTORS/SPECIFICATIONS 
Preliminary consideration of a multipurpose fusion-fission hybrid 
facility, 4:25001 
SOLASE-H laser fusion hybrid, 4:25074 
HYBRID REACTORS/SYSTEMS ANALYSIS 
GD study of tokamak fusion-fission reactors, 4:24989 (PPPL- 
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HYBRID SYSTEMS/BIBLIOGRAPHIES 
Electric automobiles (citations from the NTIS data base). Report 
for 1964-July 1978, 4:23790 (NTIS/PS-78/0880) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC FRACTURING 
In situ examination of hydraulic fractures (At NTS), 4:21581 
(MERC/SP-77/5) 
HYDRAULIC FRACTURING/DEMONSTRATION 
PROGRAMS 
Western Gas Sands Project status report, 4:21531 (NVO-0655-114) 
HYDRAULIC FRACTURING/PRESSURE GRADIENTS 
Fracture pressure gradients from acoustic and density log data: an 
updated approach, 4:24439 
HYDRAULIC FRACTURING/PROPPING AGENTS 
Method and apparatus for formation fracturing with foam having 
greater proppant concentration (Patent), 4:21394 
HYDRAULIC FRACTURING/RESEARCH PROGRAMS 
LLL Gas Stimulation Program. Quarterly progress report, July- 
September 1978, 4:21557 (UCRL-50036-78-3) 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
HYDRAULIC FRACTURING/ROCK MECHANICS 
Rock mechanics aspects of MHF design in eastern Devonian shale 
gas reservoirs, 4:21584 (MERC/SP-77/5) 
HYDRAULIC TRANSPORT/RESEARCH PROGRAMS 
Environmental Development Plan for Transportation Energy 
Conservation. FY 79 update, 4:23660 (ANL/EES-TM-33) 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/DESIGN 
Rim-type hydroelectric machine, 4:21942 
HYDRAZINE FUEL CELLS/DESIGN 
Liquid fuel cell with long life, 4:23569 
HYDRIODIC ACID/SOLVENT EXTRACTION 
Separation of H2SO, and HI throughout the Bunsen reaction as a 
step in thermochemical cycles for hydrogen production, 4:21895 
(EUR-6092EN) 
HYDROBROMIC ACID/ATOM-MOLECULE COLLISIONS 
Production of electronically-excited species by photoselection of 
pathways (POP). Third quarterly report, August 1, 1978- 
October 31, 1978 (F + HBr), 4:24093 (COO-4644-3) 
HYDROCARBONS 
See also ALKENES 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
CHRYSENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TETRACENE 
TETRALIN 
TOLUENE 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Developmental toxicology of organic pollutants, 4:24477 (CONF- 
771017-) 
HYDROCARBONS/CHEMICAL ANALYSIS 
Comparison of methods for the analysis of hydrocarbons in marine 
sediments, 4:21491 
HYDROCARBONS/CHEMICAL REACTIONS 
Nuclear methods in chemical kinetics. Technical progress report, 
April 1, 1978-March 31, 1979, 4:24113 (TID-29333) 
Temperature control of integrated fractionation column and 
reaction zone (Patent), 4:21427 
HYDROCARBONS/CONVERSION 
Hydrocarbon conversion with a selectively sulfided acidic 
multimetallic catalytic composite (Patent), 4:21438 
HYDROCARBONS/DEHYDROGENATION 
Catalysis on the atomic scale (Emmett Award Lecture of 1977), 
4:21922 
Oxidative dehydrogenation system (Patent), 4:21434 
HYDROCARBONS/FRACTIONATION 
Temperature control of integrated fractionation column and 
reaction zone (Patent), 4:21427 
HYDROCARBONS/GAS CHROMATOGRAPHY 
Advances in high resolution glass capillary gas chromatography, 


HYDROCARBONS/GEOCHEMICAL SURVEYS 
Apparatus for rapid and precise surface area measurements of 
unconsolidated geologic materials, 4:21331 (BETC/RI-78/8) 
HYDROCARBONS/HYDROCRACKING 
Hydrocracking alkylaromatic-containing hydrocarbons at mild 
cracking conditions and then subjecting the alkylaromatic 
hydrocarbon to alkyl transfer (Patent), 4:21430 
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HYDROCARBONS/HYDROGENATION 
Selective hydrogenation of highly unsaturated hydrocarbons in 
the presence of less unsaturated hydrocarbons (Patent), 4:21920 
HYDROCARBONS/MAXIMUM PERMISSIBLE 
CONCENTRATION 
The balance sheet technique. Volume I. The balance sheet analysis 
technique for preconstruction review of airports and highways, 
4:24494 (TID-28789) 
HYDROCARBONS/MONITORING 
Instrumentation for air pollution monitoring, 4:24498 
HYDROCARBONS/REFORMER PROCESSES 
Hydrocarbon reforming process (Patent), 4:21437 
HYDROCARBONS/REMOVAL 
Method of and apparatus for removing aerosols of hydrocarbons 
from a gas stream (Patent), 4:21251 
HYDROCARBONS/SEPARATION PROCESSES 
Fundamentals of oil and gas separation, 4:21425 (CONF-7703114-) 
HYDROCARBONS/SOLVENT EXTRACTION 
Comparison of extraction methods for hydrocarbons in marine 
sediment, 4:21485 
HYDROCARBONS/SYNTHESIS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
HYDROCARBONS/TOXICITY 
Transplacental toxicology of the polychlorinated and 
polybrominated biphenyls (Mice), 4:24694 (CONF-771017-) 
HYDROCHLORIC ACID/CHEMICAL REACTIONS 
Synthesis of 4-(2-Hydroxyethylsulfony])-1- 
naphthalenesulfonamide, 4:24106 
HYDROCHLORIC ACID/CORROSIVE EFFECTS 
Oxidation of a Ni-Cr-Al alloy at 850°C in air containing HCI gas, 
4:23941 
HYDROCHLORIC ACID/MATERIALS RECOVERY 
Process for recovery of waste H2SO, and HC] (Patent), 4:23692 
Reactor effluent quench system (Patent), 4:23691 
HYDRODYNAMIC MODEL/WAVE FUNCTIONS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Use of the finite element displacement method to solve solid-fluid 
interaction vibration problems, 4:24289 (CONF-781202-33) 
HYDRODYNAMICS/COMPUTER CODES 
Rational procedure for rezoning HEMP, 4:24771 (UCID-18053) 
HYDROELECTRIC POWER 
Energy storage and solar power: an exaggerated problem, 4:22127 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Rheinkraftwerk Iffezheim, 4:21949 
Ring drilling, 4:21947 
HYDROELECTRIC POWER PLANTS/CONTROL SYSTEMS 
Control system for hydroelectric power station system (Patent), 
4:21944 
HYDROELECTRIC POWER PLANTS/DAMS 
Asphalt facing for Icelandic dam, 4:21946 
Construction of Norway's highest dam, 4:21948 
Walter Bouldin Dam failure and reconstruction, 4:21950 (DOE/ 
FERC-0017) 
HYDROELECTRIC POWER PLANTS/DESIGN 
Rheinkraftwerk Iffezheim, 4:21949 
HYDROELECTRIC POWER PLANTS/SITE SELECTION 
Study of hydroelectric potential in Northland and guidelines for 
regional investigation of small hydroelectric potential (Sites for 
50 MW production or less), 4:21941 
HYDROELECTRIC POWER PLANTS/TURBOGENERATORS 
320 MVA generator for Ritsem, 4:21945 
Rim-type hydroelectric machine (Patent), 4:21951 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/MATERIALS RECOVERY 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Preliminary results from a quasi-classical trajectory analysis of the 
H + O2 — OH + O reaction, 4:24139 (SAND-79-8205) 
HYDROGEN/BIBLIOGRAPHIES 
Hydrogen energy: a bibliography with abstracts. Quarterly 
update, April-June 1978 (98 citations), 4:21891 (TAC-H-78-002) 
Hydrogen energy: a bibliography with abstracts (353 abstracts; 
production, uses, safety, transmission, distribution, and storage), 
4:21888 (TAC/H-77-004) 


HYDROGEN/PRODUCTION 


Hydrogen energy: a bibliography with abstracts. Quarterly 
update, July-September 1978 (140 abstracts; production, 
utilization, safety, materials, transmission, distribution, and 
storage), 4:21890 (TAC/H-78-003) 

Hydrogen energy: a bibliography with abstracts. Quarterly 
update, January-March 1978 (141 abstracts; production, 
utilization, safety, transmission, distribution, and storage), 
4:21889 (TAC/H-78-001) 

HYDROGEN/BIOCHEMICAL REACTION KINETICS 

Functional linking between Hz consumption, No fixation, and 
photosynthesis in blue-green bacteria, 4:22056 (LBL-6877) 

Hormonal control of H* -excretion from oat cells, 4:24598 

HYDROGEN/BIOPHOTOLYSIS 

Molecular mechanisms of photosynthetic hydrogen and oxygen 

production, 4:22076 
HYDROGEN/CHEMICAL REACTION KINETICS 

Molecular mechanisms of photosynthetic hydrogen and oxygen 

production, 4:22076 
HYDROGEN/COMBUSTION 

Combustion of hydrogen in a two-dimensional duct with step fuel 

injectors, 4:21916 (N-78-23093) 
HYDROGEN/COMBUSTION PROPERTIES 

Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977 (8, 11, 14, 20, 22, 25, and 
31% hydrogen), 4:21914 (CONS-2925-2) 

HYDROGEN/COMPATIBILITY 

Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977 (8, 11, 14, 20, 22, 25, and 
31% hydrogen), 4:21914 (CONS-2925-2) 

HYDROGEN/DESORPTION 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
HYDROGEN/DIFFUSION 
Hydrogen in b.c.c. metals, 4:24017 
HYDROGEN/ELECTRON-MOLECULE COLLISIONS 

R-matrix method:  aiaaaaaes to electron-molecule collisions 

(Review), 4:24767 
HYDROGEN/ENERGY LEVELS 

Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 


3) 
HYDROGEN/EXCRETION 
Hormonal control of H* -excretion from oat cells, 4:24598 
HYDROGEN/IGNITION 
Strong ignition limits for methane-hydrogen mixtures, 4:21917 
(LBL-6877) 
HYDROGEN/LIQUEFACTION 
Reduction of liquid hydrogen boiloff: optimal reliquefaction 
system design and cost study, 4:21909 (N-78-23243) 
Reduction of liquid hydrogen boiloff: optimal o- 
system design and cost study. Final report, 4:21910 (N-78-23244) 
HYDROGEN/METALLURGICAL EFFECTS 
Fatigue behavior of niobium--hydrogen alloys, 4:23895 
Hydrogen compatibility of pie te materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 
Hydrogen induced suppression of yield point in A-106 steel, 
4:23900 


Magnetic relaxation studies of the motion of hydrogen and 
deuterium in iron, 4:23904 
Materials problems in coal gasification and liquefaction, 4:23946 
Materials development studies for high Btu gasification. Interim 
report. Series No. III: B-2, 4:21177 (FE-2240-93) 
Stress corrosion cracking of admiralty brass in aqueous copper 
sulfate, 4:23957 
Study of the behavior of gas distribution equipment in hydrogen 
service update 1978, 4:21912 (CONF-781142-5) 
TEM investigation of anisotropic lattice distortions in ordered 
NbH and NbD alloys, 4:23854 
HYDROGEN/MIXING 
Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977 (8, 11, 14, 20, 22, 25, and 
31% hydrogen), 4:21914 (CONS-2925-2) 
HYDROGEN/MIXTURES 
Blending of hydrogen in natural gas distribution systems. Volume 
III. Gas blends leakage tests of selected distribution system 
components. Final report, June 1, 1976-April 30, 1978, 4:21915 
(CONS-2925-3) 
HYDROGEN/PRODUCTION 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 





HYDROGEN/RESOURCE POTENTIAL 


HYDROGEN/RESOURCE POTENTIAL 
Blending of hydrogen in natura! gas distribution systems. Volume 
III. Gas blends leakage tests of selected distribution system 
components. Final report, June 1, 1976-April 30, 1978, 4:21915 
(CONS-2925-3) 
HYDROGEN/TRANSPORT 
Hydrogen compatibility of structural materials for energy storage 


and transmission. Annual report, October 1, 1977-September 30, 


1978, 4:21913 (SAND-79-8200) 
Hydrogen storage and transmission, 4:21905 
Study of the behavior of gas distribution equipment in hydrogen 
service update 1978, 4:21912 (CONF-781 142-5) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS/DEFORMATION 
TEM investigation of anisotropic lattice distortions in ordered 
NbH and NbD alloys, 4:23854 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/COST 
Hydrogen/halogen energy storage system, 4:23565 (BNL-25212) 
HYDROGEN FUEL CELLS/DESIGN 
Dual membrane, hollow fiber fuel cell and method of operating 
same (Patent), 4:23567 
Thermoelectrochemical cycles for power and hydrogen 
production (Regenerative H2-O2 or H2-Cls fuel cell cycle based 
on high-temperature electrolysis), 4:23564 (BNL-24387) 
HYDROGEN FUEL CELLS/ELECTRODES 
Dual membrane, hollow fiber fuel cell and method of operating 
same (Patent), 4:23567 
HYDROGEN FUEL CELLS/FUEL FEEDING SYSTEMS 
Fuel cell fuel control system (Patent), 4:23575 
HYDROGEN FUEL CELLS/SAFETY 
Hydrogen/halogen energy storage system, 4:23565 (BNL-25212) 
HYDROGEN FUEL CELLS/WASTE HEAT UTILIZATION 
Fuel cell water conditioning process and system and deaerator for 
use therein (Patent), 4:23572 
HYDROGEN FUEL CELLS/WATER TREATMENT 
Fuel cell water conditioning process and system and deaerator for 
use therein (Patent), 4:23572 
HYDROGEN FUELS/HYDROGEN STORAGE 
Hydrogen storage devices for automobiles, 4:23813 (BNL-25263) 
HYDROGEN IONS 
See also HYDROGEN IONS I MINUS 
HYDROGEN IONS I PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS/MEMBRANE TRANSPORT 
Biological conversion of light energy into electrochemical 
potential, 4:22078 
HYDROGEN IONS 1 MINUS 
Negative ion formation by charge exchange between hydrogen 
and cesium (Cross sections, 200 to 2000 eV), 4:24766 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
HYDROGEN IONS | PLUS/ION-ATOM COLLISIONS 
Negative ion formation by charge exchange between hydrogen 
and cesium (Cross sections, 200 to 2000 eV), 4:24766 
HYDROGEN IONS 2 PLUS/ELECTRIC DISCHARGES 
Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979 
(Summaries of research activities at University of Rochester), 
4:24760 (COO-4694-1) 
HYDROGEN IONS 2 PLUS/ION-MOLECULE COLLISIONS 
Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979 
(Summaries of research activities at University of Rochester), 
4:24760 (COO-4694-1) 
HYDROGEN ISOTOPES/ION SCATTERING ANALYSIS 
Hydrogen depth profiling using elastic recoil detection, 4:24060 
(SAND-79-0210C) 
HYDROGEN METERS/DESIGN 
Detection of hydrogen buildup in initially pure nonhydrogenous 
liquids, 4:21702 (ORNL/TM-6466) 
HYDROGEN PRODUCTION 
See also STEAM-IRON PROCESS 
THERMOCHEMICAL PROCESSES 
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Fusion and coal energy system for the production and delivery of 
SNG, steam, and electric power: the Burning Bush Concept, 
4:21873 

HYDROGEN PRODUCTION/BIOCHEMICAL REACTION 

KINETICS 


Mechanism of hydrogen photoevolution in photosynthetic 

organisms, 4:22074 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 

Application of solar energy bioconversion in developing 
countries, 4:22096 

Biological solar energy conversion, 4:22063 

Catalytic and structural properties of the enzyme hydrogenase and 
its role in biophotolysis of water, 4:22072 

Hydrogen production by marine photosynthetic organisms as a 
potential energy resource, 4:22071 

Hydrogen photoproduction from water, 4:21900 

Mechanism of hydrogen photoevolution in photosynthetic 
organisms, 4:22074 

Mutational analysis of Chlamydomonas reinhardi: application to 
biological solar energy conversion, 4:22075 

Photohydrogen production in green algae: water serves as the 
primary substrate for hydrogen and oxygen production, 4:22070 

Use of an enzymic electric cell and immobilized hydrogenase in 
the study of the biophotolysis of water to produce hydrogen, 
4:22073 

HYDROGEN PRODUCTION/BIOSYNTHESIS 
Turnover time of photosynthetic hydrogen production, 4:22069 
HYDROGEN PRODUCTION/CHEMICAL REACTION 

KINETICS 

Hydrogen photoproduction from water, 4:21900 

Mutational analysis of Chlamydomonas reinhardi: application to 
biological solar energy conversion, 4:22075 

HYDROGEN PRODUCTION/COAL GASIFICATION 

Manufacture of hydrogen from fossil resources in the future 

catalytic gasification of coal and residual oils, 4:21901 
HYDROGEN PRODUCTION/ELECTROLYSIS 

Thermoelectrochemical cycles for power and hydrogen 
production, 4:23564 (BNL-24387) 

HYDROGEN PRODUCTION/GENETIC CONTROL 

Genetic derepression of nitrogenase-mediated He evolution by 
Klebsiella pneumoniae, 4:22089 

HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Hydrogen photoproduction from water, 4:21900 
HYDROGEN PRODUCTION/STEAM REFORMER 

PROCESSES 

Fuel cell water conditioning process and system and deaerator for 
use therein (Patent), 4:23572 

HYDROGEN PRODUCTION/STEAM-IRON PROCESS 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 6, October 1-December 31, 
1977, 4:21903 (FE-2435-24) 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report no. 7, January 1-March 31, 1978, 
4:21904 (FE-2435-28) 

Progress at the steam-iron pilot plant, 4:21902 (CONF-780891-2) 

HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Assessment of thermochemical hydrogen production, 4:21894 
(CONF-78 1142-6) 

Hybrid thermochemical hydrogen production cycle using solar 
energy process heat, 4:21893 (CONF-781 133-2) 

Hydrogen production methods from water, 4:21899 

LASL thermochemical hydrogren program status on October 31, 
1978, 4:21896 (LA-UR-78-2895) 

Separation of H2SO, and HI throughout the Bunsen reaction as a 
step in thermochemical cycles for hydrogen production, 4:21895 
(EUR-6092EN) 

Thermochemical water splitting process using iron-copper- 
chlorine cycle, 4:21898 

Thermochemical production of hydrogen from water, a critical 
review, 4:21897 (LA-UR-78-2996) 

HYDROGEN STORAGE 
See also CRYOGENICS 
TANKS 

Atomic hydrogen storage method and apparatus (Patent; magnetic 
field in exfoliated layered compounds), 4:21911 

Hydrogen storage and transmission, 4:21905 

Hydrogen storage devices for automobiles, 4:23813 (BNL-25263) 

HYDROGEN STORAGE/ALUMINIUM HYDRIDES 

Status report on the HYCSOS chemical heat pump and energy 

conversion system, 4:23329 (CONF-781 142-7) 
HYDROGEN STORAGE/CHROMIUM HYDRIDES 

Dilute solution of hydrogen and deuterium in (C-15) TiCr: s, 
4:21907 (BNL-25483) 

Metal hydride reasearch and development program at Brookhaven 
National Laboratory, 4:21906 (BNL-25215) 
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HYDROGEN STORAGE/DEWARS 
Reduction of liquid hydrogen boiloff: optimal reliquefaction 
system design and cost study, 4:21909 (N-78-23243) 
Reduction of liquid hydrogen boiloff: optimal reliquefaction 
system design and cost study. Final report, 4:21910 (N-78-23244) 
HYDROGEN STORAGE/HYDRIDES 
A thermodynamic analysis of HYCOS, a hydrogen conversion 
and storage system (Two-metal hydride system such as LaNisHe 
or MmNiHg, where Mm is misch metal), 4:21908 
HYDROGEN STORAGE/IRON HYDRIDES 
Metal hydride reasearch and development program at Brookhaven 
National Laboratory, 4:21906 (BNL-25215 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Status report on the HYCSOS chemical heat pump and energy 
conversion system, 4:23329 (CONF-78 1142-7) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Status report on the HYCSOS chemical heat pump and energy 
conversion system, 4:23329 (CONF-781142-7) 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Dilute solution of hydrogen and deuterium in (C-15) TiCr: s, 
4:21907 (BNL-25483) 
Metal hydride reasearch and development program at Brookhaven 
National Laboratory, 4:21906 (BNL-25215) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/AIR POLLUTION CONTROL 
Process and system for measuring sulfur dioxide pollution 
(Patent), 4:24335 
HYDROGEN SULFIDES/CHEMICAL REACTION KINETICS 
Reaction equilibria for acid gas systems, 4:21551 (CONF-7703114- 


) 
HYDROGEN SULFIDES/METALLURGICAL EFFECTS 
Materials problems in coal gasification and liquefaction, 4:23946 
HYDROGEN SULFIDES/OXIDATION 
Removal of hydrogen sulfide from natural gas by direct oxidation, 
4:21564 
HYDROGEN SULFIDES/REMOVAL 
Bulk removal of carbon dioxide with Selexol solvent at Pikes Peak 
Plant, 4:21553 (CONF-7703114-) 
Fundamentals of gas sweetening, 4:21550 (CONF-7703114-) 
H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM-6077) 
Method of removing hydrogen sulfide from gas (Patent), 4:21469 
Removal of hydrogen sulfide from natural gas by direct oxidation, 
4:21564 
Sour gas treating at the world’s largest natural gas processing 
plant, 4:21554 (CONF-7703114-) 
HYDROGEN SULFIDES/THERMODYNAMIC PROPERTIES 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
HYDROGEN SULFIDES/VOLTAMETRY 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
HYDROGENASE/ENZYME ACTIVITY 
Catalytic and structural properties of the enzyme hydrogenase and 
its role in biophotolysis of water, 4:22072 
HYDROGENASE/STABILIZATION 
Use of an enzymic electric cell and immobilized hydrogenase in 
the study of the biophotolysis of water to produce hydrogen, 
4:22073 
HYDROGENATION/CATALYSTS 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1978-November 1978, 4:21155 (FE-2034-13) 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Biennial 
report, November 1, 1975-October 31, 1977, 4:21213 (FE-2202- 
24) 
Hydrotreatment of coal with AlCls/HCI and other strong acid 
media, 4:21214 (FE-2202-24) 
Improved techniques for gasifying coal. Sixth quarterly report, 
October 1-December 31, 1977, 4:21182 (FE-2340-6) 
HYDROLASES 
See also CELLULASES 
HYDROLASES/ENZYME ACTIVITY 
Enzyme technology in the utilization of agricultural wastes. Final 
report, 4:22055 (ISU-ERI-AMES-77312) 
HYDROMAGNETIC WAVES 
See also ALFVEN WAVES 
HYDROMAGNETIC WAVES/WAVE PROPAGATION 
Hydromagnetic waves in high 8 plasmas, 4:24978 (PPPL-1514) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 


ICES/ENERGY CONSERVATION 


VAPOR-DOMINATED SYSTEMS 
HYDROTHERMAL SYSTEMS/HYDROTHERMAL 
ALTERATION 
Preliminary study of hydrothermal alteration associated with hot 
spring activity, Gerlach area, 4:22497 
HYDROTHERMAL SYSTEMS/MINERALIZATION 
Uzon-Geyser hydrothermal ore-forming system of Kamchatka, 
4:22508 
HYDROXYACETIC ACID 
See GLYCOLIC ACID 
HYDROXYL RADICALS/BIOCHEMICAL REACTION 
KINETICS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
HYDROXYL RADICALS/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
HYDROXYLAMINE/OXIDATION 
Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 
HYGAS PROCESS/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 
HYGAS PROCESS/FLUID FLOW 
Field test of a capacitive transducer for density/velocity (mass 
flow) measurement on the HYGAS pilot plant solvent/coal 
feedline, 4:21168 (CONF-780656-4) 
HYGAS PROCESS/FUEL FEEDING SYSTEMS 
Field test of a capacitive transducer for density/velocity (mass 
flow) measurement on the HYGAS pilot plant solvent/coal 
feedline, 4:21168 (CONF-780656-4) 
HYGAS PROCESS/TWO-PHASE FLOW 
Acoustic noise background and sound transmission tests in a slurry 
line at the HYGAS Pilot Plant, 4:21165 (ANL-FE-49622-TM04) 
HYLIFE CONVERTER/MAINTENANCE 
Remote systems requirements of the high-yield lithium injection 
fusion energy (HYLIFE) converter concept, 4:25065 
HYLIFE CONVERTER/PERFORMANCE 
Electric power from laser fusion: the HYLIFE concept, 4:25067 
HYLIFE CONVERTER/REMOTE HANDLING 
Remote systems requirements of the High Yield Lithium Injection 
Fusion Energy (HYLIFE) converter concept, 4:25060 (UCRL- 
81309) 
Remote systems requirements of the high-yield lithium injection 
fusion energy (HYLIFE) converter concept, 4:25065 
HYLIFE CONVERTER/SPECIFICATIONS 
Electric power from inertial confinement fusion: the HYLIFE 
concept, 4:25062 (UCRL-81866) 
HYLIFE CONVERTER/STRESSES 
Response of the laser fusion HYLIFE reactor chamber to the 
fusion microexplosion, 4:25068 
HYPERTHERMIA/BIOLOGICAL EFFECTS 
Effect of elevated temperatures on cell cycle kinetics of rat 
gliosarcoma cells, 4:24620 (LBL-8100) 
HYPOPHYSIS 
See PITUITARY GLAND 


IAEA 
(International Atomic Energy Agency.) 
IAEA/INTERNATIONAL AGREEMENTS 
Agreements registered with the International Atomic Energy 
Agency. Seventh edition (up to 31 December 1975), 4:25108 
(STI/PUB-485) 
I-BEAM TYPE REACTORS/BEAM TRANSPORT 
Beam propagation through a gaseous reactor: classical transport, 
4:25063 (UCRL-82029 
I-BEAM TYPE REACTORS/FIRST WALL 
Sputtering erosion in inertial confinement fusion reactors, 4:25064 
ICES/DESIGN 
On the grid connection of an integrated community energy 
system, 4:23700 
ICES/ENERGY CONSERVATION 
Enhancing environmental quality through the use of integrated 
community energy systems, 4:23468 (CONF-781 109-24) 





ICES/ENVIRONMENTAL IMPACTS 


ICES/ENVIRONMENTAL IMPACTS 
Enhancing environmental quality through the use of integrated 
community energy systems, 4:23468 (CONF-781109-24) 
ICES/OPERATION 
On the grid connection of an integrated community energy 
system, 4:23700 
ICR HEATING/REVIEWS 
ICRF heating research in USA (Overview of research programs 
on tokamaks), 4:24916 (CONF-78061 16-1) 
IDAHO/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
IDAHO CHEMICAL PROCESSING PLANT/ACCOUNTING 
Performance of an accountability measurement system at an 
operating fuel reprocessing facility, 4:21871 
IDAHO CHEMICAL PROCESSING PLANT/CRITICALITY 
Experience with soluble neutron poisons for criticality control at 
ICPP, 4:21715 
Proposed plans for the use of soluble nuclear absorbers at the 
Idaho Chemical Processing Plant, 4:21718 
IDAHO CHEMICAL PROCESSING PLANT/ 
DECONTAMINATION 
ICPP decontamination manual, 4:24129 (ICP-1172) 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
GRANODIORITES 
IGNEOUS ROCKS/THERMAL CONDUCTIVITY 
Measurement of thermal conductivity of cuttings by a needle type 
apparatus, 4:22564 (CONF-761253-16) 
IGNITION SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/DESIGN 
Fuel saving apparatus and spark plug therefor (Patent), 4:23723 
ILLINOIS 
See also CHICAGO 
ILLINOIS/COAL RESERVES 
Reserves and resources of surface-minable coal in illinois, 4:21272 
ILLINOIS/ELECTRIC POWER INDUSTRY 
Electric utilities: an assessment of the industry in Illinois, 4:22586 
(PB-281538) 
ILLINOIS/NATURAL GAS WELLS 
Study of hydrocarbon-shale interaction. Progress report No. i0, 
July 1-September 30, 1978, 4:21532 (ORO-5197-10) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part II. Appendix B, 4:21533 (ORO-5197-10(Pt.2)) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part III. Appendix B, 4:21534 (ORO-5197-10(Pt.3)) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part IV. Appendices B-E, 4:21535 (ORO-5197-10(Pt.4)) 
ILLINOIS/SURFACE MINING 
Illinois lands surface mined for coal, 4:21276 (PB-281328) 
ILLINOIS/THERMAL POWER PLANTS 
Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 
IMAGE CONVERTERS/SENSITIVITY 
Special session on streak camera dynamic range measurement 
definition, 4:24408 (UCRL-81704) 
IMAGE INTENSIFIERS 
Preprocessing of PHERMExX flash radiographic images with 
Haar and adaptive filtering, 4:24298 (LA-7561-MS) 
IMAGE PROCESSING 
Study of a method for filtering optical images, 4:24906 (BNWL-tr- 
343) 
Study of a method for filtering optical images, 4:24907 (BNWL-tr- 
342) 
IMAGE PROCESSING/DIGITAL SYSTEMS 
Local method for digitally restoring motion-blurred images, 
4:24165 
IMIDES/LATENT HEAT STORAGE 
Applications of differential scanning calorimetry to the study of 
thermal energy storage, 4:23335 
IMINES/CARCINOGENESIS 
Tumor development in organ transplants obtained from 
carcinogen-exposed rats (N-nitrosoheptamethyleneimine), 
4:24625 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 
IMMUNOGLOBULINS/SPATIAL DISTRIBUTION 
Spatial distribution of surface immunoglobulin on B lymphocytes, 
4:24606 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
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IMPINGEMENT/BIOLOGICAL EFFECTS 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
IMPORTANCE FUNCTION (NEUTRON) 
See NEUTRON IMPORTANCE FUNCTION 
IMPURITIES/REMOVAL 
Impurity removal and recovery processes for fusion reactor fuel 
streams, 4:21874 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Exposure dose decreasing method in operation of replacing a local 
power range monitor (Patent), 4:23019 
IN CORE INSTRUMENTS/COAXIAL CABLES 
MgO insulated coaxial instrument cable development for FFTF 
in-vessel temperature and voltage conditions, 4:23085 (HEDL- 
TME-77-98) 
IN CORE INSTRUMENTS/DESIGN 
Method and apparatus for monitoring the output of a neutron 
detector (Patent), 4:22989 
IN CORE INSTRUMENTS/FAILURES 
Effect of inoperable in-core detectors on core monitoring system 
accuracy (PWR), 4:22788 
IN CORE INSTRUMENTS/THERMOCOUPLES 
In-reactor performance of surface-mounted and embedded 
thermocouples, 4:23006 
INCINERATORS 
TRU waste analysis and preliminary operating parameters for a 
radioactive waste slagging pyrolysis incinerator, 4:21763 (TID- 
9096 


INCOLOY 800/CHEMICAL REACTIONS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres. Semi-annual progress 
report, 4:21198 (TID-28545) 
INCOLOY 800/CORROSION 
Effect of fission product interactions on the corrosion and 
mechanical properties of HTGR alloys, 4:22806 (BNL- 
NUREG-25325) 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 
INCOLOY 800/CREEP 
Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 
Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-781202-37) 
INCOLOY 800/FATIGUE 
Correlation of high cycle and low cycle fatigue data for some 
HTGR structural metals, 4:22808 (BNL-NUREG-25333) 
Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 
INCOLOY 800/MECHANICAL PROPERTIES 
Status of Incoloy alloy 800 development for breeder reactor steam 
generators, 4:22860 (ORNL/Sub-4308/3) 
INCOLOY 800/STRESS CORROSION 
Caustic stress corrosion cracking studies at 288 C (550 F) using the 
straining electrode technique-comparison of Alloy 600, Alloy 
800, and Type 304 stainless steel, 4:23944 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/CORROSION 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 
INCOLOY ALLOYS/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
INCONEL 600/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 600/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
INCONEL 600/PHYSICAL RADIATION EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 600/STRESS CORROSION 
Caustic stress corrosion cracking studies at 288 C (550 F) using the 
straining electrode technique-comparison of Alloy 600, Alloy 
800, and Type 304 stainless steel, 4:23944 
Stress corrosion cracking of Inconel-600 tubing in primary water, 
4:22776 
INCONEL 600/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 625/CORROSION 
= requirements for liquid metal fast breeder reactors, 
4:23972 
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INCONEL 625/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
INCONEL 625/PHYSICAL RADIATION EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 
:23972 


INCONEL 625/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 671/CHEMICAL REACTIONS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres. Semi-annual progress 
report, 4:21198 (TID-28545) 
INCONEL 702/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
INCONEL 702/PHYSICAL RADIATION EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 
:23972 


INCONEL 702/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 706/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 706/PHYSICAL RADIATION EFFECTS 
In-reactor creep measurements, 4:23964 (HEDL-SA-1403) 
Materials requirements for liquid metal fast breeder reactors, 
:23972 


INCONEL 706/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INCONEL 718/CREEP 
Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-781202-37) 
INCONEL 718/FATIGUE 
Effect of heat-treatment on elevated temperature fatigue-crack 
growth behavior of two heats of Alloy 718, 4:23887 (HEDL- 
SA-1544) 
INCONEL 718/MECHANICAL PROPERTIES 
Structure/property/continuum synthesis of ductile fracture in 
Inconel alloy 718, 4:23859 
INCONEL 718/MICROSTRUCTURE 
Structure/p*operty/continuum synthesis of ductile fracture in 
Inconel alloy 718, 4:23859 
INCONEL 82/CARBURIZATION 
Carbon migration in transition joint welds, 4:23886 (GEFR-00398) 
INCONEL 82/DECARBURIZATION 
Carbon migration in transition joint welds, 4:23886 (GEFR-00398) 
INCONEL 82/STRESS ANALYSIS 
Cyclic stress-strain behavior of ERNiCr-3 weld filler metal, 
4:23879 (CONF-78 1202-31) 
INCONEL 82/TENSILE PROPERTIES 
Strain-rate effects on the elevated-temperature behavior of 
ERNiCr-3 weld metal, 4:23914 
INCONEL 82/YIELD STRENGTH 
Strain-rate effects on the elevated-temperature behavior of 
ERNiCr-3 weld metal, 4:23914 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 625 
INCONEL 702 
INCONEL 718 
INCONEL 82 
INCONEL ALLOYS/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
Materials engineering and development for coal fired MHD 
power generators, 4:24019 
INCONEL ALLOYS/OXIDATION 
Oxidation behavior of cobalt-base alloys containing dispersed 
oxides formed by internal oxidation, 4:23950 
INCONEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 
3972 


INCONEL ALLOYS/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
INDIA/SOLAR INDUSTRY 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS-4192-1) 
INDIANA/NATURAL GAS FIELDS 
New Albany Shale and correlative strata in Indiana, 4:21517 
(MERC/SP-77/5) 
INDIUM/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
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INDIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
INDIUM 112/ENERGY LEVELS 
110Cd(a,d)"!*In reaction, 4:24842 (COO-0535-766) 
INDIUM 126/BETA-MINUS DECAY 
Beta decays of 1#®Cd and '*®In to levels in '*°In and '**Sn (J,7), 
4:24841 (IS-T-841) 
INDIUM 126/ENERGY LEVELS 
Beta decays of 1®Cd and 1”®In to levels in '*°In and '**Sn (J,7), 
4:24841 (IS-T-841) 
INDIUM ALLOYS/ENTHALPY 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
INDIUM ALLOYS/ENTROPY 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
INDIUM ALLOYS/SORPTIVE PROPERTIES 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
INDIUM CHLORIDES/CHEMICAL BONDS 
Photoion mass spectrometry and photoelectron spectroscopy of 
high temperature vapors, 4:24087 (CONF-780941-4) 
INDIUM CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
INDIUM COMPOUNDS/SPECTROPHOTOMETRY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
INDIUM PHOSPHIDE SOLAR CELLS/FABRICATION 
Large grain thin . polycrystalline p-InP/n-CdS solar cell 
(Patent), 4:22031 
INDOOR AIR POLLUTION/HEALTH HAZARDS 
Indoor air pollution in residential buildings, 4:24480 (LBL-6877) 
INDOOR AIR POLLUTION/SAMPLING 
Adequacy of current dosimetry tools for the coal conversion and 
oil shale industries, 4:21323 (CONF-781150-6) 
INDUCED POLARIZATION LOGGING/DATA ANALYSIS 
Complex formation resistivity: the forgotten half of the resistivity 
log, 4:24438 
INDUSTRIAL ACCIDENTS/SYSTEMS ANALYSIS 
Application of quality assurance human factors and reliability 
rinciples to the prevention of major environment, safety, and 
ealth incidents, 4:21839 (SAND-78-2176) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DEMONSTRATION PLANTS 
DESALINATION PLANTS 
FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
ISOTOPE SEPARATION PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Ordinance on the implementation of the Federal Act for the 
Protection Against Nuisances (emission statement)...BImSchV, 
4:24507 (NP-23559) 
INDUSTRIAL PLANTS/CONTROL SYSTEMS 
Decision and control in large-scale systems via spatial dynamic 
programming, 4:23667 (CONF-771005-8) 
INDUSTRIAL PLANTS/ENERGY ACCOUNTING 
Fundamentals and methodology of investigating specific energy 
consumption, 4:23665 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Fundamentals and methodology of investigating specific energy 
consumption, 4:23665 
INDUSTRIAL PLANTS/FLUE GAS 
Anti-pollution device for industrial stacks (Patent), 4:24336 
Apparatus and method for removal of pollutants from flue gas 
(Patent), 4:22672 
ICCO exchanger: testing and development of a washer- 
recuperator of exhaust gas heat, 4:23620 (DOE-tr-153) 
Process for the removal of sulfur dioxide from exhaust flue gases 
(Patent), 4:23694 
Process for the production of carbon disulfide from sulfur dioxide 
removed from a flue gas (Patent), 4:22667 
Process for removing SO: from effluent gases and for removing 
heat stable salts from systems in which they accumulate 
(Patent), 4:22670 
Process for eliminating diluted sulfur oxides in combustion exhaust 
gases (Patent), 4:22671 
Process for removing nitrogen oxides using ammonia as a 
reductant and sulfated metallic catalysts (Patent), 4:22675 





INDUSTRIAL PLANTS/FUEL CONSUMPTION 


Sulfur dioxide removal by absorption and fractionation (Patent), 
4:22673 
Sulfur dioxide removal process (Patent), 4:22669 
INDUSTRIAL PLANTS/FUEL CONSUMPTION 
Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 
INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 
Ceramic heat exchanger applications and developments, 4:23687 
INDUSTRIAL PLANTS/PERSONNEL 
Technological change, adjustment mechanisms, and the 
community. A research design, 4:23423 (ORAU-149) 
INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Anti-pollution device for industrial stacks (Patent), 4:24336 
Apparatus and method for removal of pollutants from flue gas 
(Patent), 4:22672 
Sulfur dioxide removal by absorption and fractionation (Patent), 


4:22673 
INDUSTRIAL PLANTS/POWER DEMAND 
Control method for optimizing the power demand of an industrial 
plant (Patent), 4:23674 
INDUSTRIAL PLANTS/SOLAR HEATING SYSTEMS 
Solar heating and hot water system installed at Listerhill, 
Alabama, 4:22190 (DOE/NASA/CR-150870) 
INDUSTRIAL PLANTS/SOLAR PROCESS HEAT 
Solar Project Description. Iris Images, Inc., Film Laboratory, Mill 
Valley, California (Includes glossary), 4:22339 (SOLAR/2005- 
78/50) 


Solar Project Cost Report. Iris Ima, ro Inc., Film Laboratory, 
Mill Valley, California, 4:22340 ( LAR/2005- 78/60) 
INDUSTRIAL PLANTS/SOLAR WATER HEATERS 
Solar heating and hot water system installed at Listerhill, 
Alabama, 4:22190 (DOE/NASA/CR-150870) 
Solar watt installations for industrial, swimming, and heating 
water, 4:22316 (AED-Conf-78-155-044) 
INDUSTRIAL PLANTS/WASTE HEAT 
Recovery of wasted heat with centralized and distributed heat 
pump systems, 4:23698 (CONF-781202-32) 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 
INDUSTRIAL PLANTS/WASTE WATER 
Sulfur dioxide removal by absorption and fractionation (Patent), 
4:22673 
INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/IMAGE PROCESSING 
Preprocessing of PHERMEX flash radiographic images with 
aar and adaptive filtering, 4:24298 (LA-7561-MS) 
INDUSTRIAL RADIOGRAPHY/PERFORMANCE 
Utilization of real-time x-radiography for in-service inspection of 
nuclear reactor piping: feasibility investigation. Final report, 
4:22716 (EPRI-NP-950) 
Visual comparative method for radiographic determination of 
defect thickness, 4:24301 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
SPENT LIQUORS 
INDUSTRIAL WASTES/BIBLIOGRAPHIES 
Solid waste reclamation and recycling. Part 6. Tires (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23689 
(NTIS/PS-78/0766) 
INDUSTRIAL WASTES/RECYCLING 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
Solid waste reclamation and recycling. Part 6. Tires (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23689 
(NTIS/PS-78/0766) 
INDUSTRIAL WASTES/TOXICITY 
Behavioral assessment in the Wer St ey of energy- 
related industrial pollutants, 4:24697 (CONF-771017-) 
INDUSTRIAL WASTES/WASTE PROCESSING 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also AEROSPACE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
MEAT INDUSTRY 
METAL INDUSTRY 


MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
SNG PLANTS 
SOLAR INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
IGT research experience in energy utilization and conservation, 
4:23663 
INDUSTRY/ENERGY CONSUMPTION 
IGT research experience in energy utilization and conservation, 
4:23663 
INDUSTRY/ENVIRONMENTAL EFFECTS 
Mercury in fish and sediments in two eutrophic Michigan lakes 
with respect to time and urbanization, 4:24564 (CONF-760429-) 
INDUSTRY/PERSONNEL 
The ‘Protection Against X-Ray Damages Act’ of 1973 
promulgated by the German Federal Republic, 4:24651 (N-78- 
23742 


INDUSTRY/SOLAR PROCESS HEAT 
Analysis of the economic potential of solar thermal energy to 
provide industrial process heat in the United States, 4:22310 
Present status and the future potential of solar industrial process 
heat, 4:22315 
Second quarterly technical status r 
September 30, 1978, 4:21986 ( 
Solar energy applications i in ane, and industry overview of 
the federal program achievements, 4:22304 
Solar for EA’ Photo, 4:22312 
INERTIAL CONFINEMENT/COMPUTER CODES 
Derivation of the physical equations solved in the inertial 
confinement stability code DOC. Informal report, 4:25051 (LA- 
7214-MS) 
INERTIAL CONFINEMENT/USES 
Application of inertial confinement fusion to weapon technology, 
4:25057 (SAND-77-0913) 
INFECTIOUS DISEASES/RISK ASSESSMENT 
Development of pathogen risk assessment models for the 
evaluation of sludge ped rhc alternatives, 4:24628 (SAND- 
78-2196C) 
INFORMATION SYSTEMS 
INSITE information system data report, 4:22712 (NUREG/CR- 


0149) 
INFORMATION SYSTEMS/MANUALS 
SPIRES I: on-line search guide, 4:25149 (SLAC-TN-75-15) 
INFRARED THERMOGRAPHY 
Description of a spectral atmospheric radiation monitoring 
network, 4:24402 (LBL-8272 
Dual-wavelength thermal infrared scanner as a potential airborne 
nel hysical exploration tool, 4:24419 
‘ORS (EN E) 
See ENZYME INHIBITORS 
INITIAL RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 
INJECTION WELLS/SCALING 
Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation’s Onuma geothermal power station, 4:22546 
(CONF-761253-3) 
INJECTION WELLS/SERVICE LIFE 
Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22546 
(CONF-761253-3) 
INORGANIC ACIDS 
See also HYDRIODIC ACID 
HYDROBROMIC ACID 
HYDROCHLORIC ACID 
HYDROFLUORIC ACID 
SULFURIC ACID 
INORGANIC ACIDS/DEPOSITION 
Estimation of the atmospheric input of peeins substances to a 
forest ecosystem, 4:24479 (IVL-B-438) 
INORGANIC COMPOUNDS/BINDING ENERGY 
Bonding in inorganic compounds: a study by x-ray photoelectron 
someones 4:24094 (LBL-8294) 
“OUTPUT ANALYSIS 


See ENERGY ANALYSIS 
Aims, methods, and uses of energy accounting, 4:23419 
Documentation of the Brookhaven energy I-O and I-O/BESOM 
linkage, 4:23414 (BNL-50856) 
INSECTS/PRODUCTIVITY 
The effects of high voltage transmission lines on honey bees. 
“ report (765 kV transmission line), 4:24716 (EPRI-EA- 


rt, ely 1, 1978 through 





MAY 15, 1979 


INSECTS/REPRODUCTION 
The effects of high voltage transmission lines on honey bees. 
Interim report (765 kV transmission line), 4:24716 (EPRI-EA- 
841 


INSECTS/SURVIVAL TIME 
The effects of high voltage transmission lines on honey bees. 
Interim report (765 kV transmission line), 4:24716 (EPRI-EA- 
841 


IN-SITU COMBUSTION/BENCH-SCALE EXPERIMENTS 
Experimental study of the kinetics of dry, forward combustion. 
Final report, 4:21605 (BETC-1820-1) 
IN-SITU COMBUSTION/ROCK-FLUID INTERACTIONS 
Effect of rock properties on specific oxidizer requirements in in- 
situ combustion, 4:21411 
IN-SITU GASIFICATION/DATA ACQUISITION 
Data considerations in the underground coal gasification of 
steeply dipping beds, 4:21206 
IN-SITU GASIFICATION/DATA ACQUISITION SYSTEMS 
Hoe Creek No. 3 pre operational report, 4:21200 (UCID-18013) 
IN-SITU GASIFICATION/DEMONSTRATION PROGRAMS 
Department of Energy's 1978 underground coal conversion 
program, 4:21204 
Underground gasification for steeply dipping coal beds, 4:21205 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 
Preliminary results of the third underground coal gasification 
experiment at Hanna, Wyoming, 4:21207 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 
In situ coal gasification modeling, 4:21201 (UCRL-82269) 
IN-SITU GASIFICATION/PLANNING 
Hoe Creek No. 3 pre operational report, 4:21200 (UCID-18013) 
IN-SITU GASIFICATION/PROCESS CONTROL 
Instrumentation and process control development for in situ coal 
gasification. Fourteenth and fifteenth quarterly reports, March 
1978-August 1978, 4:21197 (SAND-78-2311) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
LLL underground coal gasification project: 1978 status, 4:21209 
Update on the DOE program for in situ gasification of eastern 
coals, 4:21208 
IN-SITU RETORTING/MATHEMATICAL MODELS 
Numerical modeling of a true in situ oil shale retort, 4:21607 
(SAND-78-1306) 
IN-SITU RETORTING/OIL YIELDS 
Oil yield loss mechanisms in modified in situ retorting of oil shale: 
the challenge of efficiently retorting very non-uniform beds of 
oil shale rubble, 4:21609 (UCRL-81721) 
INSOLATION/DATA 
Insolation Data Base available from The Aerospace Corporation, 
4:21971 (SAN-1101/PA2-9) 
Measurement of the middle ultraviolet at Durban, 4:21978 
October 1978 environmental data for sites in the National Solar 
Data Network, 4:21974 (SOLAR/0010-78/10) 
Preliminary comparison study of four solar space heating systems, 
4:22216 (NP-23510) 
INSOLATION/DATA ACQUISITION 
Analysis of the California solar resource. Volume 2. Final report, 
4:21969 (LBL-7860(Vol.2)) 
Solar energy estimation procedure using remote sensing 
techniques (LANDSAT data.), 4:21980 
INSOLATION/DATA ACQUISITION SYSTEMS 
Solog-1: an automatic data-logging system for the Concentrated 
Solar Irradiation Facility (COSIF), 4:21981 
INSOLATION/DATA ANALYSIS 
Hourly insolation and meteorological data bases including 
improved direct insolation estimates. Final report, 4:21973 
(SAND-78-7047) 
INSOLATION/DATA COMPILATION 
IEA programme to develop and test solar heating and cooling 
systems. Task V. Use of existing meteorological information for 
solar energy application. Annual progress report (Program to 
develop internationally uniform system of solar radiation data), 
4:21976 (TID-23297/5) 
INSOLATION/DATA PROCESSING 
Analysis of the California solar resource, 4:21967 (LBL-6877) 
INSOLATION/INFORMATION NEEDS 
Analysis of the California solar resource. Volume 2. Final report, 
4:21969 (LBL-7860(Vol.2)) 
INSOLATION/MANUALS 
IEA program to develop and test solar heating and cooling 
systems. Task IV: development of an insolation handbook and 
instrumentation package. Annual progress report, 4:21975 (TID- 
23297/4) 
INSOLATION/MEASURING INSTRUMENTS 
Balancing radiometer (Patent), 4:21979 
Circumsolar radiation data for central receiver simulation, 4:22139 
(LBL-8371) 
IEA program to develop and test solar heating and cooling 
systems. Task IV: development of an insolation handbook and 
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instrumentation package. Annual progress report, 4:21975 (TID- 
23297/4) 
INSOLATION/MEASURING METHODS 

Circumsolar radiation data for central receiver simulation, 4:22139 
(LBL-8371) 

INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/ENVIRONMENTAL EFFECTS 

Methodologies for assessment of power plant ecological effects in 

the marine environment, 4:22981 (CONF-7809 109-2) 
INTEGRATED CIRCUITS/DESIGN 

Latch-up and radiation integrated circuit--LURIC: a test chip for 

CMOS latch-up investigation, 4:24307 (SAND-78-1540) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 

See ICES 
INTEGRATED UTILITY SYSTEMS 

See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 

See IMAGE INTENSIFIERS 
INTERFACES/BUBBLES 

Role of the surface microlayer of water in the distribution and fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 

INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 
INTERFEROMETERS/PERFORMANCE 

Real-time interferometer phase detection system uses 
microcomputer and high-speed digital techniques, 4:24928 
(UCRL-50025-78-2) 

INTERFEROMETRY/READOUT SYSTEMS 

Reflection effects in interferometry, 4:24025 

INTERMEDIATE BTU GAS/COAL GASIFICATION 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:23516 (EPA-600/7-77-125a(Vol.1)) 

INTERMEDIATE MASS NUCLEI/HELIUM 3 REACTIONS 
(*He,n) reaction studies near N = 82 (DWBA enhancement 
factors), 4:24851 (COO-0535-766) 
INTERMEDIATE TECHNOLOGY 

See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 

See also DIESEL ENGINES 

STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Precombustion ionization device (Patent), 4:23727 

INTERNAL COMBUSTION ENGINES/CARBON MONOXIDE 

Performance characteristics of automotive engines in the United 
States. Second series - Report No. 2. 1976 Chevrolet 305 cid 
(5.0 liters), 2v. Interim report August 1977, 4:23714 (PB-281775) 

INTERNAL COMBUSTION ENGINES/CATALYTIC 

CONVERTERS 

Apparatus for treatment of exhaust gases (Patent), 4:23804 

Catalyst for the purification of an exhaust gas (Patent), 4:23807 

Catalytic purifier unit (Patent), 4:23809 

INTERNAL COMBUSTION ENGINES/COMBUSTION 

CHAMBERS 

Some lubricant effects on octane requirement increase, 4:21509 

INTERNAL COMBUSTION ENGINES/CONTROL 

EQUIPMENT 

Method and apparatus for operating an internal-combustion engine 
(Patent), 4:23724 

INTERNAL COMBUSTION ENGINES/DESIGN 
Compound internal-combustion hot- _ engines (Patent), 4:23726 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Automobile engine control parameters study. Volume I: Summary 
and status of domestic engine control practices. Final report, 
June 1975-February 1977, 4:23711 (PB-281183) 

Automobile engine control parameters study. Volume II. Status of 
foreign engine control practices. Final report June 1975- 
February 1977, 4:23712 (PB-281184) 

Complex effect of an additional carburetor mixer on the 
performance and polluting exhaust of the internal combustion 
engines, 4:23719 

Method of treating combustion exhaust gas containing nitrogen 
oxides (Patent), 4:23811 

Performance characteristics of automotive engines in te United 
States. Second series - Report No. 1. 1976 Chevrolet Veua 140 
cid (2.3 liters), 2v. Interim report, 4:23713 (PB-281774) 

Performance characteristics of automotive engines in the United 
States. Second series - Report No. 2. 1976 Chevrolet 305 cid 
(5.0 liters), 2v. Interim report August 1977, 4:23714 (PB-281775) 

Performance characteristics of automotive engines in the United 
States. Second series - Report No. 3. 1977 Chrysler 225 cic (3.7 
liters), 2v. Interim report August 1977, 4:23715 (PB-281776) 
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INTERNAL COMBUSTION ENGINES/EXHAUST 

RECIRCULATION SYSTEMS 

Appratus for introducing secondary air into an internal 
combustion engine exhaust recirculation system (Patent), 
4:23808 

Device for preheating the suction mixture of a combustion engine 
with carburetor by means of its waste gases (Patent), 4:23717 

Method and apparatus for operating an internal-combustion engine 
(Patent), 4:23724 

INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 

Automobile engine control parameters study. Volume I: Summary 
and status of domestic engine control practices. Final report, 
June 1975-February 1977, 4:23711 (PB-281183) 

Automobile engine control parameters study. Volume II. Status of 
foreign engine control practices. Final report June 1975- 
February 1977, 4:23712 (PB-281184) 

Performance characteristics of automotive engines in the United 
States. Second series - Report No. 1. 1976 Chevrolet Vega 140 
cid (2.3 liters), 2v. Interim report, 4:23713 (PB-281774) 

Performance characteristics of automotive engines in the United 
States. Second series - Report No. 3. 1977 Chrysler 225 cid (3.7 
liters), 2v. Interim report August 1977, 4:23715 (PB-281776) 

INTERNAL COMBUSTION ENGINES/FUEL INJECTION 

SYSTEMS 

Complex effect of an additional carburetor mixer on the 
performance and polluting exhaust of the internal combustion 
engines, 4:23719 

Dry gaseous fuel generator (Patent), 4:23815 

INTERNAL COMBUSTION ENGINES/FUELS 
Effects of future engine variables on octane requirements, 4:23716 
INTERNAL COMBUSTION ENGINES/GAS GENERATORS 

Method and apparatus for operating an internal-combustion engine 

(Patent), 4:23724 
INTERNATIONAL AGREEMENTS/INDEXES 

Agreements registered with the International Atomic Energy 
Agency. Seventh edition (up to 31 December 1975), 4:25108 
(STI/PUB-485) 

INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL ENERGY AGENCY/DECISION MAKING 

International Energy Agency: state influence and 

transgovernmental politics, 4:23511 
INTERNATIONAL ENERGY AGENCY/ENERGY POLICY 

Energy policies and programmes of IEA countries. 1977 Review 

(Report by individual country), 4:23513 
INTERNATIONAL ENERGY AGENCY/RESEARCH 

PROGRAMS 

Energy policies and programmes of IEA countries. 1977 Review 
(Report by individual country), 4:23513 

INTERPLANETARY MAGNETIC FIELDS/TABLES 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

INTERPOLATION/ALGORITHMS 
Some experiments with piecewise cubic interpolation, 4:25136 
(UCRL-80997) 
INTERPOLATION/CALCULATION METHODS 
Piecewise cubic interpolation methods, 4:25138 (UCRL-81230) 
IODINE/ADSORPTION 
Activated carbon material (Patent), 4:24097 
IODINE 129/BIOLOGICAL RADIATION EFFECTS 

Age-related variation in thyroidal exposures from fission-produced 

radioiodines (1291, ''I, '*1, 91), 4:24664 (CONF-771017-) 
IODINE 131 

Radioactivity release vs probability for a steam generator tube 

rupture accident, 4:23111 (BNL-NUREG-24994) 
IODINE 131/BIOLOGICAL RADIATION EFFECTS 

Age-related variation in thyroidal exposures from fission-produced 

radioiodines ('*°I, "I, '°?], 991), 4:24664 (CONF-771017-) 
IODINE 132/BIOLOGICAL RADIATION EFFECTS 

Age-related variation in thyroidal exposures from fission-produced 

radioiodines ('7°I, ''I, '°?1, °°), 4:24664 (CONF-771017-) 
IODINE 133/BIOLOGICAL RADIATION EFFECTS 

Age-related variation in thyroidal exposures from fission-produced 

radioiodines ('791, '*'I, '*1, '8°1), 4:24664 (CONF-771017-) 
IODINE IONS/ENERGY LEVELS 

Beam foil spectroscopy of heavy ions at energies from 20 to 238 

MeV (Review, lifetime), 4:24751 (BNL-24909) 
IODINE IONS/ION-ATOM COLLISIONS 

Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28) 
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IODINE IONS/ION-MOLECULE COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 


28) 
IODINE ISOTOPES/ADSORPTION 
Composition and method for collecting radioiodine (Patent 
application), 4:21767 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS/FOCUSING 
Summary of the working group on high current transport and 
final focus lenses, 4:25056 (LBL-8353) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION MICROPROBE ANALYSIS 
Direct-imaging scanning ion microprobe, 4:24068 (KAPL-4109) 
ION MICROSCOPES/PERFORMANCE 
Atom probe field ion microscope study of the range and 
diffusivity of helium in tungsten, 4:23963 (COO-3158-63) 
ION MOBILITY/BIOCHEMICAL REACTION KINETICS 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
ION MOBILITY/MATHEMATICAL MODELS 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
ION SCATTERING ANALYSIS/ELASTIC SCATTERING 
Hydrogen depth profiling using elastic recoil detection, 4:24060 
(SAND-79-0210C) 
ION SELECTIVE ELECTRODE ANALYSIS/ON-LINE 
SYSTEMS 
Computer assisted analysis of brines using ion selective electrodes, 
4:21370 (BETC/RI-78/24) 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 
ION SOURCES/CONSTRUCTION 
Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979, 
4:24760 (COO-4694-1) 
ION SOURCES/RESEARCH PROGRAMS 
Ion source group summary (Review of various laboratory 
designs), 4:25036 (LBL-8415) 
ION-ATOM COLLISIONS/INNER-SHELL IONIZATION 
Failure of single electron descriptions of molecular orbital 
collision processes (Electron promotion mechanism), 4:24758 
(CONF-781113-27) 
K-L and L-K vacancy sharing in ion-atom collisions (Review, 
molecular model), 4:24765 (UCRL-81947) 
ION-ATOM COLLISIONS/R MATRIX 
R-matrix method - ‘application to atoms and ions’ (Data 
compilation), 4:24762 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
IONIZATION CHAMBERS/DESIGN 
Method and apparatus for monitoring the output of a neutron 
detector (Patent), 4:22989 
IONIZING RADIATIONS/CARCINOGENESIS 
Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
IONIZING RADIATIONS/HEALTH HAZARDS 
Women in the workplace: a panel discussion, 4:24649 (CONF- 
771017-) 
IONIZING RADIATIONS/MUTAGENESIS 
Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
ION-MOLECULE COLLISIONS/RESEARCH PROGRAMS 
Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979 
(Summaries of research activities at University of Rochester), 
4:24760 (COO-4694-1) 
IONS ; 
See also MOLECULAR IONS 
IONS/DIFFUSION 
Low molecular weight Ca®* -carrier from inner mitochondrial 
membrane, 4:24592 (UR-3490-1419) 
IRIDIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
IRIDIUM/CLEAVAGE 
Brittle fracture in iridium, 4:23861 
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IRIDIUM/FRACTURES 
Brittle fracture in iridium, 4:23861 
Brittle fracture in iridium, 4:23906 
IRIDIUM/GRAIN BOUNDARIES 
Brittle fracture in iridium, 4:23861 
IRIDIUM 181/ELECTRON CAPTURE DECAY 
Nuclear spectroscopy and nuclear reaction work with (A) the 
Super HILAC at Berkeley; the Heavy Ion Accelerator at Yale; 
and (B) the 4 MeV Dynamitron SUNY, Albany, New York. 
Technical progress report, December 1, 1975-August 31, 1977, 
4:24830 (COO-2186-34) 
IRIDIUM ALLOYS/CLEAVAGE 
Brittle fracture in iridium, 4:23861 
IRIDIUM ALLOYS/FRACTURES 
Brittle fracture in iridium, 4:23861 
IRIDIUM ALLOYS/GRAIN BOUNDARIES 
Brittle fracture in iridium, 4:23861 
IRON/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
IRON/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 
IRON/BIOLOGICAL EFFECTS 
Cadmium toxcity in the pregnant rat (/sup 115m/Cd), 4:24705 
(CONF-771017-) 
IRON/CORROSION 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978-February 28, 1979, 4:23938 (COO-2421-5) 
IRON/DIFFUSION 
A study of interdiffusion processes in powder metallurgical 
bimetals (isliedovania protsessof vzaimnoi diffuzii v 
metalokeramicheskikh bimatallakh), 4:23927 (PB-280765-T/SL) 
IRON/ECOLOGICAL CONCENTRATION 
Prenatal cadmium exposure: effects on essential trace metals and 
behavior in rats, 4:24708 (CONF-771017-) 
IRON/INTERSTITIALS 
Theoretical estimate of the strain-dependent elastic dipole tensor 
for interstitial impurities in bcc metals and of the strength of the 
non-linear Snoek effect, 4:23901 
IRON/ION COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
TRON/MATERIALS RECOVERY 
Investigation of a new technique for the treatment of steel plant 
waste oxides in an extended arc flash reactor, 4:23696 
Process for recovery of waste H2SO, and HC! (Patent), 4:23692 
IRON/METALLURGICAL EFFECTS 
Enhancement of mechanical strength in hot-pressed TiB2 
composites by the addition of Fe and Ni, 4:23995 (CONF- 
781093-2) 
IRON/NEUTRON TRANSPORT 
Radiation transport calculations and measurements for reactor 
pressure vessel damage studies, 4:24889 
IRON/PERMEABILITY 
A study of interdiffusion processes in powder metallurgical 
bimetals (isliedovania protsessof vzaimnoi diffuzii v 
metalokeramicheskikh bimatallakh), 4:23927 (PB-280765-T/SL) 
IRON/PHOTON TRANSPORT 
Removal of negative albedo terms in gamma-ray albedo data, 
4:24879 
IRON/RELAXATION 
Magnetic relaxation studies of the motion of hydrogen and 
deuterium in iron, 4:23904 
IRON/ROOT ABSORPTION 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
IRON/SPUTTERING 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
IRON/TRANSLOCATION 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
IRON 54 TARGET/PROTON REACTIONS 
12C, 54Fe, and 7°*Pb(p,t) reactions at E/sub p/ = 80 MeV 
(Angular distributions, spectra, DWBA), 4:24858 (COO-0535- 
766) 


IRON OXIDES/RECOVERY 


IRON 57/MOESSBAUER EFFECT 
57Fe Moessbauer and magnetization study of the Th7Fes and the 
hydride Th;FesH/sub n/, 4:23847 (CONF-780868-5) 
TRON ALLOYS 
See also IRON BASE ALLOYS 
TRON ALLOYS/CORROSION 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 
IRON ALLOYS/DISLOCATIONS 
A consideration of mobile dislocation density, 4:23898 
IRON ALLOYS/FRACTURE PROPERTIES 
Enhancement of mechanical strength in hot-pressed TiBz 
composites by the addition of Fe and Ni, 4:23995 (CONF- 
781093-2) 
IRON ALLOYS/HYDRIDATION 
Reaction of hydrogen with binary system alloys of titanium and 
zirconium with other metals, 4:23939 
IRON ALLOYS/MAGNETIC PROPERTIES 
57Fe Moessbauer and magnetization study of the Th7Fes and the 
hydride Th;FesH/sub n/, 4:23847 (CONF-780868-5) 
IRON ALLOYS/MECHANICAL PROPERTIES 
Heat treatments for improved mechanical properties of CuNiFe 
spinodal alloys, 4:23896 
IRON ALLOYS/MICROSTRUCTURE 
Heat treatments for improved mechanical properties of CuNiFe 
spinodal alloys, 4:23896 
IRON ALLOYS/PHASE STUDIES 
Metal hydride reasearch and development program at Brookhaven 
National Laboratory, 4:21906 (BNL-25215) 
IRON BASE ALLOYS 
See also CAST IRON 
INCOLOY ALLOYS 
IRON BASE ALLOYS/CORROSION 
Corrosion of Fe-10AI-Cr alloys by coal char (982°C), 4:23943 
IRON BASE ALLOYS/CORROSION RESISTANCE 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
Materials for direct combustion fluidized-bed steam generators, 
4:23917 
IRON BASE ALLOYS/LATTICE PARAM 
Lattice parameters of iron-aluminum silicon alloys with the DOs 
structure, 4:23850 (IS-T-831) 
TRON BASE ALLOYS/MECHANICAL PROPERTIES 
Materials for direct combustion fluidized-bed steam generators, 
4:23917 
IRON CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
eae HYDRIDES/MAGNETIC PROPERTIES 
netic properties of DyFezH2 from *’Fe, **' Dy Moessbauer 
ect and magnetization measurements, 4:23925 (CONF- 
781 114-10) 
IRON HYDRIDES/PERMEABILITY 
Hydrogen in b.c.c. metals, 4:24017 
TRON IONS/EMISSION SPECTRA 
Iron radiation in tokamak discharges, 4:24940 (CONF-780975-1) 
TRON IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p *P® states of Li-like 
ions, 4:24757 
IRON IONS/ION-ATOM COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28 


TRON IONS/ION-MOLECULE COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
— charge exchange, 20 MeV), 4:24759 (CONF-781113- 


IRON OXIDES/CHEMICAL BONDS 
Bonding of metal oxides in sodium silicate glass, 4:21734 (CONF- 
781172-3) 
IRON OXIDES/CREEP 
Activation energies in the diffusional creep of polycrystalline 
ceramics, 4:24003 
TRON OXIDES/MATERIALS RECOVERY 
Recovery of minerals from coal fly ash. Quarterly technical 
es a report, July 1, 1978-September 30, 1978, 4:21246 (IS- 
4574 
IRON OXIDES/PHYSICAL PROPERTIES 
Use of the magnetic fraction of fly ash as a heavy medium material 
in coal washing, 4:21296 (IS-M-176) 
IRON OXIDES/RECOVERY 
Use of the magnetic fraction of fly ash as a heavy medium material 
in coal washing, 4:21296 (IS-M-176) 





IRON SULFIDES/SOLUBILITY 


IRON SULFIDES/SOLUBILITY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
IRON-NICKEL BATTERIES/PERFORMANCE 
Iron-nickel battery: a new battery for electric vehicles in the 
National Research and Deveopment Project institued by the 
Ministry of International Trade and Industry in Japan (82.5 
Wh/kg, range of 261 km), 4:23349 
IRRADIATION DEVICES/FILTERS 
X-ray beam compensation (Patent; filter to flatten energy 
spectrum and make alignment less critical), 4:24366 
IRRADIATION PLANTS/DESIGN 
Pilot plant study (For radiation processing of dry sewage sludge), 
4:21879 (SAND-78-1959C) 
IRRADIATION PLANTS/MATERIALS HANDLING 
Results of sludge irradiation with electrons at AEG Telefunken 
Radiation Center in Wedel, 4:21878 (INIS-mf-4220) 
IRRADIATION PLANTS/NEUTRON DOSIMETRY 
Development and testing of neutron dosimetry techniques for 
accelerator-based irradiation facilities, 4:24163 
IRRADIATION PLANTS/OPERATION 
Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 
IRRADIATION PLANTS/PILOT PLANTS 
Experience at Deer Island with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf-4220) 
IRRIGATION/ENERGY DEMAND 
Irrigation systems for the solar-photovoltaic energy program, 
4:21995 (COO-4094-2) 
IRRIGATION/PHOTOVOLTAIC POWER PLANTS 
Photovoltaic-powered irrigation experiments in the United States, 
4:21999 (COO-4094-28) 
IRRIGATION/PUMPS 
Improving the energy conversion efficiency of natural gas 
irrigation pumping plants. Annual report, 4:23668 (NMEI-12- 
1A 


IRRIGATION/SOLAR CELL ARRAYS 
Irrigation systems for the solar-photovoltaic energy program, 
4:21995 (COO-4094-2) 
IRRIGATION/SOLAR WATER PUMPS 
Performance simulation of the Battelle/NML solar irrigation 
pump, 4:22350 
ISING MODEL/PADE APPROXIMATION 
Application of Pade approximants to critical phenomena, 4:24913 
ISOALLOXAZINES/BIOCHEMICAL REACTION KINETICS 
Visible light and ozone damage to mammalian membranes, 4:24709 
(LBL-6877) 
ISOCYANATES/HYDROLYSIS 
13C NMR characterization of the Halthane pre-polymer system, 
4:24110 (MHSMP-78-60) 
ISOMERS 
(Only for geometrical isomers and stereoisomers in chemistry; see also 
ISOMERIC NUCLEL) 
ISOMERS/THERMOCHEMICAL HEAT STORAGE 
Catalytic extraction of stored solar energy from photochemicals 
(Patent), 4:22478 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 
Target insertion and handling system for the isotope production 
facility, 4:24218 
ISOTOPE PRODUCTION/SEPARATION PROCESSES 
Hot cell chemistry for isotope production at Los Alamos Meson 
Physics Facility, 4:24231 
ISOTOPE PRODUCTION/TARGETS 
Fabrication, cladding, and handling of irradiation targets for 
isotope production at LAMPF, 4:24232 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GAS CENTRIFUGES 
LASER ISOTOPE SEPARATION 
Isotope separation process (Patent; passing a stream of the gaseous 
isotopic elements or compounds at high velocity into a low- 
molecular-weight stopping gas), 4:21680 
ISOTOPE SEPARATION/ISOTOPE SEPARATION 
Method to separate isotopes (Patent), 4:21681 
ISOTOPE SEPARATION PLANTS 
See also CENTRIFUGE ENRICHMENT PLANTS 
ISOTOPE SEPARATION PLANTS/PERSONNEL 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 
Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 
Site security personnel training manual, 4:22711 (NUREG- 
0464(Vol.4)) 
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ISOTOPE SEPARATION PLANTS/SECURITY 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 
Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 
Site security personnel training manual, 4:22711 (NUREG- 


0464(Vol.4)) 
ISRAEL/SOLAR INDUSTRY 
Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 
ITALY/GEOTHERMAL POWER PLANTS 
Geothermal energy in 1978: situation and prospects, 4:22490 
ITALY/GEOTHERMAL RESOURCES 
Geothermal energy in 1978: situation and prospects, 4:22490 
ITALY/POWER SYSTEMS 
Safeguarding the Italian electric power generation and 
transmission system under interference conditions, 4:22690 
ITALY/SOLAR ENERGY 
Energy consumptions and potential applications of solar energy in 
Italian agriculture, 4:22305 
ITALY/SOLAR INDUSTRY 
Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 
Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 
ITALY/UHV AC SYSTEMS 
1000 kV project, 4:22699 
IUS 
See TOTAL ENERGY SYSTEMS 
IVORY COAST/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 


JAPAN 
See also HACHIMANTAI 
JAPAN/ENERGY POLICY 
Stable growth and energy strategy: two approaches, 4:23512 
JAPAN/GEOTHERMAL ENERGY 
Preprints, 3rd annual meeting of the Japan Geothermal Energy 
Association, 4:22488 (CONF-761253-(Preprints)) 
JAPAN/GEOTHERMAL EXPLORATION 
Geology and geothermal structure of northern Hachimantai, 
4:22506 (CONF-761253-13) 
JAPAN/GEOTHERMAL FIELDS 
Geothermal field in and around Nibadake in Akita prefecture, 
4:22502 (CONF-751267-9) 
Investigation report of scale formed by hydrothermal action in 
Takinogami field, 4:22547 (CONF-761253-6) 
Outlines of plan of Kuzuneda geothermal power station, 4:22534 
(CONF-761253-12) 
JAPAN/GEOTHERMAL GRADIENTS 
Underground geothermal gradient in northern Akita prefecture, 
4:22509 (CONF-751267-13) 
Underground geothermal gradient in southern Akita prefecture, 
4:22510 (CONF-751267-14) 
JAPAN/GEOTHERMAL POWER PLANTS 
Outlines of plan of Kuzuneda geothermal power station, 4:22534 
(CONF-761253-12) 
JAPAN/HOT SPRINGS 
Geological knowledge of hot springs distributed in northern Akita 
prefecture and southern Aomori prefecture, 4:22503 (CONF- 
751267-10) 
Relation between heat quantity discharged from hot springs and 
geological structure in Japan, 4:22501 (CONF-751267-8) 
JAPAN/MEETINGS 
Preprints, 3rd annual meeting of the Japan Geothermal Energy 
Association, 4:22488 (CONF-761253-(Preprints)) 
JAPAN/SOLAR INDUSTRY 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS-4192-1) 
JEMEZ MOUNTAINS/TOPOGRAPHY 
Preliminary plane table map, Soda Dam, Jemez Springs, NM, 
4:24720 (LA-7520-MAP) 
JET DRILLS 
See also NOZZLES 
JET DRILLS/EFFICIENCY 
Jet cutting efficiency (Droplets vs continuous jets), 4:24245 
(UCID-18040) 
JET ENGINE FUELS/CHARGES 
Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
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and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 
JET ENGINE FUELS/STABILITY 
Stability characteristics of hydrocarbon fuels from alternative 
sources, 4:21225 (BETC/RI-78/23) 
JOSEPHSON JUNCTIONS/FABRICATION 
Josephson tunnel junctions on niobium films, 4:24174 (N-78-17911) 
JOSEPHSON JUNCTIONS/PHYSICAL RADIATION EFFECTS 
Experimental and theoretical study of the microwave inductive 
effect in Josephson tunnel junctions, 4:24180 
JUPITER PLANET/SHORT WAVE RADIATION 
A beaming model of the Io-independent Jovian decameter 
radiation based on multipole models of the Jovian magnetic 
field, 4:24743 (N-78-24023) 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/COMPRESSED AIR ENERGY STORAGE 
Geologic assessment of compressed air storage sites in Kansas. 
Final report, 4:23315 (EPRI-EM-877) 
KAON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Measurement of inclusive production of neutral pions at high 
transverse momentum (100 to 300 GeV/c, scaling), 4:24791 
(LBL-8305) 
KELP 
See SEAWEEDS 
KENTUCKY/NATURAL GAS WELLS 
Study of hydrocarbon-shale interaction. Progress report No. 10, 
July 1-September 30, 1978, 4:21532 (ORO-5197-10) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part II. Appendix B, 4:21533 (ORO-5197-10(Pt.2)) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part III. Appendix B, 4:21534 (ORO-5197-10(Pt.3)) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part IV. Appendices B-E, 4:21535 (ORO-5197-10(Pt.4)) 
KENYA/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
KEROGEN/CHEMICAL COMPOSITION 
Structural characterization of bitumen and kerogen from 
Devonian shale, 4:21630 (MERC/SP-77/5) 
KEROGEN/SOLVENT EXTRACTION 
Low-temperature oil shale and tar sand extraction process (Patent; 
use of residue as agricultural substrate), 4:21625 
KETONES 
See also ACETONE 
KETONES/SOLVENT PROPERTIES 
Solvent treatment of used lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/RI-78/20) 
KIDNEYS/RADIATION DOSES 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
KILAUEA VOLCANO/SEISMIC SURVEYS 
Numerical study of diffraction of plane elastic waves by a finite 
crack with application to location of a magma lens, 4:22522 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 
EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
KRYPTON/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877) 
KRYPTON/ION-ATOM COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
8 


KRYPTON 86 REACTIONS/FISSION 
Fission induced by heavy-ion collisions, 4:24856 
KRYPTON IONS/ENERGY-LEVEL TRANSITIONS 
Wavelengths and oscillator strengths of transitions in Kr XXXIII 
and Kr XXXIV (Prelimenary results), 4:24756 (LBL-8087) 


LANTHANUM ALLOYS/ENTHALPY 


L 


LA SALLE COUNTY-2 REACTOR/PRESSURE VESSELS 
Acoustic emission monitoring and ultrasonic examination 
correlation on a reactor pressure vessel. Final report, 4:22983 
(EPRI-NP-921) 
LABORATORY ANIMALS 
Developmental toxicity evaluations: an overview of current 
animal models and methods, 4:24695 (CONF-771017-) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 
SAMPLERS 
VACUUM PUMPS 
LABORATORY EQUIPMENT/REAL TIME SYSTEMS 
Conceptual description of a real-time computerized laboratory 
instrumentation system: 222-S Laboratory/Rockwell Hanford 
Operations, 4:24049 (RHO-SA-3) 
LAKES/AERATION 
Wind powered artificial aeration of northern prairie lakes. 
Research report, 4:22575 (PB-281562) 
LAKES/CONTAMINATION 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
LAKES/POLLUTION 

Mercury in fish and sediments in two eutrophic Michigan lakes 

with respect to time and urbanization, 4:24564 (CONF-760429-) 
LAMINOGRAPHY 

See TOMOGRAPHY 
LAMPF LINAC/ISOTOPE PRODUCTION 

Fabrication, cladding, and handling of irradiation targets for 
isotope production at LAMPF, 4:24232 

Hot cell chemistry for isotope production at Los Alamos Meson 
Physics Facility, 4:24231 

LAMPF LINAC/TARGET CHAMBERS 

Microprocessor-based controller for a liquid hydrogen target 

refrigerator, 4:24363 (LA-UR-78-2721) 
LAMPF LINAC/TARGETS 

Remote examination and disassembly of a biomedical target at 

LASL, 4:24362 (LA-UR-78-2649) 
LAND POLLUTION 

See also ACID MINE DRAINAGE 
LAND POLLUTION/BIBLIOGRAPHIES 

Research reports of the Environmental Monitoring and Support 
Laboratory, Las Vegas, January-December 1977, 4:24485 (NP- 
23452) 

LAND RECLAMATION/ECONOMICS 

Effects of reclamation on land values in Staunton, Illinois, 4:21252 
(ANL/LRP-CP-1) 

LAND RECLAMATION/PLANNING 

United States coal industry can meet surface mining rules and stay 
in business, 4:21280 

LAND RECLAMATION/RESEARCH PROGRAMS 

Abandoned coal mine refuse areas: their reclamation and use, 
4:21253 (ANL/LRP-CP-3) 

LAND RECLAMATION/REVEGETATION 

Establishment, succession, and stability of vegetation on surface 
mined lands in eastern Montana, 4:21264 (TID-28791) 

Influence of uranium mill tailings on tree growth at Elliot Lake, 
4:21837 

LAND TRANSPORT/RESEARCH PROGRAMS 

Environmental Development Plan for Transportation Energy 

Conservation. FY 79 update, 4:23660 (ANL/EES-TM-33) 
LAND USE/GOVERNMENT POLICIES 
Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 
The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 

LANTHANUM ALLOYS/CHEMICAL PREPARATION 

Electrode materials based on lanthanum and nickel, and 

electrochemical uses of such materials (Patent), 4:23390 
LANTHANUM ALLOYS/ENTHALPY 

Effect on hydrogen decomposition pressures of group IIIA and 

IVA element substitutions for Ni in LaNis alloys, 4:23928 





LANTHANUM ALLOYS/ENTROPY 


LANTHANUM ALLOYS/ENTROPY 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
LANTHANUM ALLOYS/SORPTIVE PROPERTIES 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
LANTHANUM BORIDES/ELECTRONIC STRUCTURE 
Electronic structures of the transition metal carbides and borides 
studied by x-ray photoelectron spectroscopy and band 
calculation, 4:24007 (N-78-23968) 
LANTHANUM BORIDES/PHYSICAL PROPERTIES 
Thermionic cathodes, 4:23562 (UCRL-Trans-1556) 
LANTHANUM COMPOUNDS/CRYSTAL STRUCTURE 
Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La-H system near LaHp ¢5 at 250°K, 
4:23987 (IS-M-173) 
LANTHANUM COMPOUNDS/NUCLEAR MAGNETIC 
RESONANCE 
Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La-H system near LaHe 65 at 250°K, 
4:23987 (IS-M-173) 
LANTHANUM HYDRIDES/CRYSTAL STRUCTURE 
Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La-H system near LaHe ¢5 at 250°K, 
4:23987 (IS-M-173) 
LANTHANUM HYDRIDES/NUCLEAR MAGNETIC 
RESONANCE 
Nuclear magnetic resonance evidence for the occurrence of an 
ordered structure in the La-H system near LaHe 65 at 250°K, 
4:23987 (IS-M-173) 
LANTHANUM HYDRIDES/THERMOCHEMICAL HEAT 
STORAGE 
Status report on the HYCSOS chemical heat pump and energy 
conversion system, 4:23329 (CONF-781 142-7) 
LANTHANUM SULFIDES/ELECTRIC CONDUCTIVITY 
Microwave resistivities of Tm/sub y/(La, Y)/sub 1-y/S and Tm/ 
sub y/(La, Y)/sub 1-y/Te, 4:23934 
LARGE COIL PROGRAM 
Role of the iarge coil program in the development of 
superconducting magnets for fusion reactors, 4:25012 (CONF- 
780952-5) 
LARGE COIL PROGRAM/MATERIALS TESTING 
Materials engineering in the Large Coil Test Facility, 4:25014 
(CONF-781017-1) 
LASER CAVITIES/DESIGN 
Tilted mirror unstable resonator laser cavity, 4:24277 
LASER DRILLING/EFFICIENCY 
Method for laser drilling (Patent), 4:24248 
LASER FUSION REACTORS 
See also HYLIFE CONVERTER 
LASER FUSION REACTORS/BREEDING 
Three-dimensional lattice calculations for a laser-fusion fissile- 
enrichment fuel factory, 4:25045 
LASER FUSION REACTORS/BREEDING RATIO 
Analysis of laser fusion breeder-fission converter system 
economics, 4:25042 


Control of tritium breeding in the fluid-wall ICF reactor concept, 
5069 


LASER FUSION REACTORS/COOLING SYSTEMS 
Systems for protective lithium falls in commercial laser fusion 
plants, 4:25073 
LASER FUSION REACTORS/LASER TARGETS 
Laser-fusion pellet injection accuracies, accelerations, and 
deflections, 4:25070 
LASER FUSION REACTORS/MATERIALS HANDLING 


Tritium pathways and handling problems in a laser fusion reactor, 


4:25047 
LASER FUSION REACTORS/MATERIALS TESTING 
Materials problems with inertial confinement fusion targets, 
4:25055 (LA-UR-79-76) 
LASER FUSION REACTORS/MATHEMATICAL MODELS 
New plasma model for the ICF magnetic wall reactor cavity 
concept, 4:25066 
LASER FUSION REACTORS/NUCLEAR PUMPING 
Nuclear-pumped laser coupling to inertial confinement fusion, 
4:24284 


LASER FUSION REACTORS/RESEARCH PROGRAMS 
Laser Fusion Program at LASL. Progress report, July 1- 
December 31, 1977, 4:25052 (LA-7328-PR) 
LASER FUSION REACTORS/SHIELDING 
Hydrodynamic response of xenon gas after absorbing target 
debris, 4:25072 
LASER FUSION REACTORS/SPECIFICATIONS 
SOLASE-H laser fusion hybrid, 4:25074 
LASER FUSION REACTORS/THERMAL STRESSES 
Effect of inert gases on the thermal response of a fusion reactor 
first wall to x-ray radiation, 4:25071 
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LASER IMPLOSIONS/MATHEMATICAL MODELS 
Theoretical study of inertial confinement: model development and 
analyses of laser induced fusion by implosion of D-T pellets, 


4:25075 
LASER IMPLOSIONS/NEUTRON SPECTRA 
Effect of deviations from the Maxwell! distribution on neutron 
production in laser targets, 4:25053 (LA-7532-MS) 
LASER ISOTOPE SEPARATION 
Isotope separation by laser-induced photo-migration, 4:24105 (LA- 
tr-78-36) 
Reliable high average power dye laser, 4:24278 
Unique system locks two dye lasers to precise frequency, 4:24258 
(UCRL-50025-78-2) 
LASER ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Calculations on isotope separation by laser induced 
photodissociation of polyatomic molecules. Final report, 
4:24104 (COO-4294-2) 
LASER MIRRORS/MACHINING 
LASL laser mirror program. Excerpts from Y-12 Development 
Division technical progress reports ending June 1, 1978, 4:24261 
(Y/DA-7878) 
LASER MIRRORS/SUBSTRATES 
Plated copper substrates for the LASL Antares CO, laser system, 
4:24252 (LA-UR-79-9) 
LASER RADIATION/ABSORPTION 
Absorption of focused laser beams by a nonspherical plasma, 
4:24980 
New 10.6-ym saturable absorber: KC] doped with KReQOs,, 4:25054 
(LA-UR-78-2971) 
LASER SPECTROSCOPY 
Method and apparatus for improved optoacoustic spectroscopy 
(Patent application), 4:24076 
LASER TARGETS/DESIGN 
Laser Fusion Program at LASL. Progress report, July 1- 
December 31, 1977, 4:25052 (LA-7328-PR) 
LASER TARGETS/DOPED MATERIALS 
New 10.6-um saturable absorber: KCI] doped with KReOs,, 4:25054 
(LA-UR-78-2971) 
LASER TARGETS/FOAMS 
Low-density, salt-loaded foams (RbF), 4:24095 (UCID-18007) 
LASER TARGETS/INJECTION 
Laser-fusion pellet injection accuracies, accelerations, and 
deflections, 4:25070 
LASER TARGETS/LASER IMPLOSIONS 
Plasma-laser interactions with solid polystyrene microspheres, 
4:25076 
Theoretical study of inertial confinement: model development and 
analyses of laser induced fusion by implosion of D-T pellets, 


4:25075 
LASER TARGETS/MATERIALS TESTING 
Materials problems with inertial confinement fusion targets, 
4:25055 (LA-UR-79-76) 
LASER WEAPONS/RESEARCH PROGRAMS 
Laser-beam optimization for momentum transfer by laser- 
supported detonation waves, 4:24172 
LASER-PRODUCED PLASMA/PLASMA CONFINEMENT 
Hot ion buildup and lifetime in LITE. Final report, 4:24917 
(COO-2277-12) 
LASER-RADIATION HEATING/ 
MAGNETOHYDRODYNAMICS 
Theoretical studies of the radiation-hydrodynamics of dense, laser- 
heated plasmas, 4:24922 
ERS 


See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/EMISSION SPECTRA 
Multichannel device for measuring the energy of laser emission 
pulses, 4:24273 
LASERS/MODE LOCKING 
— pulse solutions and stability in the fast absorber model, 
4:24271 
LASERS/MODULATION 
Near infrared laser modulator (Patent), 4:24254 
LASERS/PERFORMANCE 
Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
LASERS/POWER 
Multichannel device for measuring the energy of laser emission 
pulses, 4:24273 
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LASERS/RADIATION HAZARDS 
Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
LASERS/SAFETY STANDARDS 
Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/QUALITY CONTROL 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 
LATENT HEAT STORAGE 
Properties optimization for phase-change energy storage in air- 
based solar heating systems, 4:22480 
Thermal storage in salt-hydrate eutectics, 4:22479 
LATENT HEAT STORAGE/CALCULATION METHODS 
Solar energy storage subsystem utilizing latent heat of phase 
change, 4:22487 
LATENT HEAT STORAGE/FEASIBILITY STUDIES 
Greenhouse store (Patent), 4:23336 
LATENT HEAT STORAGE/PHASE CHANGE MATERIALS 
Study of selected thermal energy storage materials by differential 
thermal analysis, 4:22482 
LATHES 
LeBlond precision lathe safety modifications for HE machining, 
4:24450 (UCID-18001) 
LATHES/OPERATION 
Progress on diamond turning at LASL, 4:24149 (LA-UR-78-3251) 
LATIN AMERICA/ENERGY CONSUMPTION 
Latin American energy and oil: present situation and prospects. 
An overview, 4:23541 (NP-23455) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAUNDRIES/SOLAR PROCESS HEAT 
Solar Project Description. Aratex Services, Inc., Industrial 
Laundry, Fresno, California, 4:22303 (SOLAR/2008-78/50) 
LAWRENCE LIVERMORE LABORATORY/COMPUTER 
NETWORKS 
LLL Octopus network: some lessons and future directions, 
4:25137 (UCRL-81067) 
LAWRENCE LIVERMORE LABORATORY/COMPUTERS 
Livermore Timesharing Network surveillance system, 4:25139 
(UCRL-81602) 
LAWRENCE LIVERMORE LABORATORY/SECURITY 
Design of an information system for the Security Department of 
Lawrence Livermore Laboratory, 4:24157 (UCRL-52615) 
LEAD/ABSORPTION SPECTROSCOPY 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
LEAD/BIOLOGICAL ACCUMULATION 
Organic lead in normal human brains, 4:24715 
LEAD/COMPARATIVE EVALUATIONS 
Comparison of trace metals in South Carolina floodplain and 
marsh sediments (Copper, zinc, lead, molybdenum), 4:24562 
(CONF-760429-) 
LEAD/DEPOSITION 
Deposition of lead aerosols on plant surfaces in a remote subalpine 
ecosystem, 4:24529 (CONF-760429-) 
LEAD/DIFFUSION 
Estimate of the diffusion coefficient of lead in molten lithium, 
4:23931 
LEAD/ENVIRONMENTAL TRANSPORT 
Environment Canada’s research and development activities in land 
application of sludges, 4:24551 
LEAD/PHOTONUCLEAR REACTIONS 
Pion dissociation in the nuclear Coulomb field (Upper limit, 
differential cross sections), 4:24779 (COO-1764-337) 
LEAD/PION MINUS REACTIONS 
Pion dissociation in the nuclear Coulomb field (Upper limit, 
differential cross sections), 4:24779 (COO-1764-337) 
LEAD/REMOVAL 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
LEAD/SPECTRAL SHIFT 
Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
LEAD/TENSILE PROPERTIES 
Fatigue-resistant lead sheet and lead-laminate noise barriers, 
4:23875 (BM-RI-8313) 
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LEAD/TOXICITY 

Effects of lead exposure on the developing rat parietal cortex, 
4:24701 (CONF-771017-) 

Multidisciplinary approach to the assessment of developmental 
toxicity associated with chronic lead exposure, 4:24696 (CONF- 
771017-) 

LEAD/X-RAY EMISSION ANALYSIS 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 

LEAD 205/HYPERFINE STRUCTURE 

Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 

LEAD 205/MAGNETIC DIPOLE MOMENTS 

Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 

LEAD 205/QUADRUPOLE MOMENTS 

Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 

LEAD 208 TARGET/PION MINUS REACTIONS 

Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

LEAD 208 TARGET/PION PLUS REACTIONS 

Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

LEAD 208 TARGET/PROTON REACTIONS 

2C, **Fe, and *°*Pb(p,t) reactions at E/sub p/ = 80 MeV 
(Angular distributions, spectra, DWBA), 4:24858 (COO-0535- 
766 


LEAD 210/MEASURING METHODS 
Radionuclide release from non-nuclear energy production: a 
sensitive technique for measuring lead-210 on air filters, 4:24501 
(CONF-760429-) 
LEAD 210/RADIATION MONITORING 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
LEAD 210/TISSUE DISTRIBUTION 
Lead distribution and effects during development in the rat 
(?°Pb), 4:24675 (CONF-771017-) 
LEAD 214/RADIATION MONITORING 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
Perspective of metal encapsulation of waste (Evaluation of solid 
waste encapsulation in lead alloys), 4:21776 (CONF-781172-5) 
LEAD ALLOYS/DENDRITES 
Interface morphology during crystallization. I]. Single filament, 
unconstrained growth from a binary alloy melt, 4:23865 
LEAD ALLOYS/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
LEAD BASE ALLOYS/CASTING 
Method of treating low antimony alloy battery grid material with 
phosphorus (Patent), 4:23387 
LEAD FLUORIDES/METALLURGICAL EFFECTS 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
LEAD IONS/TOXICITY 
Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 
LEAD OXIDES/PHASE DIAGRAMS 
Phase equilibria in the PbO-Al,Os3 system, 4:24006 (LBL-8219) 
LEAD OXIDES/VAPOR PRESSURE 
Phase equilibria in the PbO-Al,Os system, 4:24006 (LBL-8219) 
LEAD-ACID BATTERIES/CHEMICAL REACTIONS 
Deterioration mechanism of overdischarge characteristics of 
sealed lead-acid rechargeable battery, 4:23359 
LEAD-ACID BATTERIES/COMPARATIVE EVALUATIONS 
Maintenance-free battery (MF, low-Sb, and standard), 4:23364 
LEAD-ACID BATTERIES/DESIGN 
Battery and battery container having air-flow passages 
therethrough (Patent), 4:23348 
Electric storage battery (Patent; plastic insert between plate block 
and lid enhances vibration resistance), 4:23346 





LEAD-ACID BATTERIES/ELECTRIC IMPEDANCE 


Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID-28779) 
LEAD-ACID BATTERIES/ELECTRIC IMPEDANCE 
Impedance measurement on Pb/H2SO, batteries, 4:23363 
LEAD-ACID BATTERIES/ELECTRODES 
Accumulator with plate element having a rib for securing to cell 
wall (Patent), 4:23378 
Bipolar electrode support structures (Patent), 4:23381 
Manufacture of battery plates (Patent), 4:23377 
Secondary battery (Patent; electrolyte additions in corporated in 
Pb O» electrode), 4:23385 
LEAD-ACID BATTERIES/ELECTROLYTES 
Secondary battery (Patent; electrolyte additions in corporated in 
Pb O» electrode), 4:23385 
LEAD-ACID BATTERIES/EVALUATION 
Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID-28779) 
LEAD-ACID BATTERIES/GASES 
Reaction catalyst for the elimination of oxyhydrogen gas in lead- 
acid storage batteries (Patent), 4:23371 
LEAD-ACID BATTERIES/GRIDS 
Method of treating low antimony alloy battery grid material with 
phosphorus (Patent), 4:23387 
LEAD-ACID BATTERIES/HEAT TRANSFER 
Heat transfer in lead--acid batteries, 4:23352 (CONF-7809102-1) 
LEAD-ACID BATTERIES/PERFORMANCE 
Modern electric power supply systems with batteries for the 
protection of human life and technical equipment (In German), 
4:22650 (AED-CONF-78-155-048) 
LEAD-ACID BATTERIES/TEMPERATURE CONTROL 
Heat transfer in lead--acid batteries, 4:23352 (CONF-7809 102-1) 
LEAD-ACID BATTERIES/TEMPERATURE DISTRIBUTION 
Thermal analysis of lead-acid cells for load-leveling applications 
(9.76-kWh cell, 48 x46 x 127 cm), 4:23357 
LEAD-ACID BATTERIES/THERMAL INSULATION 
Battery insulator apparatus (Patent; insulating enclosure with 
vents opening when in use), 4:23376 
LEAD-ACID BATTERIES/THERMODYNAMIC PROPERTIES 
Thermal efficiencies of battery systems, 4:23365 
LEAK DETECTORS/PERFORMANCE TESTING 
Air leakage in refrigerated vans: report of confirmation tests 
conducted with the prototype air leakage test set, 4:24399 
(COO-4338-3) 
LEASING/ENVIRONMENTAL IMPACT STATEMENTS 
Propesed 1979 Outer Continental Shelf oil and gas lease sale 58, 
draft environmental impact statement. western and central Gulf 
of Mexico (Including maps), 4:21493 
LEAVES/THERMOLUMINESCENCE 
Development of oxygen-evolving system as described in terms of 
thermoluminescence, 4:24599 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 
LEPTONS/UPSILON RESONANCES 
Implications of the T states, 4:24799 (FERMILAB-CONF-78/65/ 
THY) 
LETHAL MUTATIONS/RADIOINDUCTION 
Radiosensitivity of the mouse embryo and dominant lethal 
mutation induction by ionizing radiation or methyl 
methanesulfonate analyzed in vitro (X radiation), 4:24653 
(CONF-771017-) 
LETTUCE/CHEMICAL COMPOSITION 
Growth and mineral composition of lettuce and Swiss chard 
grown on fly-ash-amended soils, 4:24516 (CONF-760429-) 
LETTUCE/CONTAMINATION 
Comparative toxicity of VO3;~, CrO,7”, Mn**, Co**, Ni**, Cu”, 
Zn”, and Cd** to lettuce seedlings, 4:24525 (CONF-760429-) 
LEWIS ACIDS/CATALYTIC EFFECTS 
Hydrotreatment of coal with AlCls/HCI and other strong acid 
media, 4:21214 (FE-2202-24) 
LICHENS/BIOLOGICAL INDICATORS 
Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
monitoring network at Syncrude Canada Ltd.), 4:24484 (NP- 
23367) 
LICHENS/PLANT GROWTH 
Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
monitoring network at Syncrude Canada Ltd.), 4:24484 (NP- 
23367) 
LI-DRIFTED GE DETECTORS/EFFICIENCY 
Intrinsic efficiency of germanium: a basis for calculating expected 
detector efficiency, 4:24383 
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LI-DRIFTED GE DETECTORS/INTERNAL IONIZATION 
Intrinsic efficiency of germanium: a basis for calculating expected 
detector efficiency, 4:24383 
LIE GROUPS 
See also U GROUPS 
Topics in nonlinear dynamics. A tribute to Sir Edward Bullard 
(La Jolla Institute), 4:24900 
LIFE SPAN/BIOLOGICAL EVOLUTION 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
LIFE SPAN/DATA COMPILATION 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
LIFE SPAN/GENETICS 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
LIGHT 
See VISIBLE RADIATION 
LIGHT EMITTING DIODES/RADIATION EFFECTS 
Radiation effects in optical emitters and receivers, 4:24396 
(SAND-78-1798C) 
LIGHT NUCLEI/PROTON REACTIONS 
Nuclear spectroscopy and nuclear reaction work with (A) the 
Super HILAC at Berkeley; the Heavy Ion Accelerator at Yale; 
and (B) the 4 MeV Dynamitron SUNY, Albany, New York. 
Technical progress report, December 1, 1975-August 31, 1977, 
4:24830 (COO-2186-34) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY EFFICIENCY 
Energy efficient lighting program, 4:23589 (LBL-6877) 
LIME-LIMESTONE WET SCRUBBING PROCESSES/WASTE 
DISPOSAL 
Economics of disposal of lime/limestone scrubbing wastes: 
untreated and chemically treated wastes. Final report March 
1976-June 1977, 4:21250 (PB-281391) 
LIMESTONE/SINTERING 
New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M-177) 
LIMESTONE/SORPTIVE PROPERTIES 
Controlled sample program publication No. 1: characterization of 
rock samples (Interlaboratory methodology comparison for 
measuring radionuclide distribution in rocks), 4:21797 (PNL- 
2797) 
LIMITERS/DESIGN 
First-wall/limiter design for a tokamak experimental power 
reactor, 4:25007 
LIMITERS/MATERIALS TESTING 
Composite materials for Tokamak wall armor, limiters, and beam 
dump applications, 4:25082 (LA-UR-79-17) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also HILACS 
LAMPF LINAC 
SUPERHILAC 
LINEAR ACCELERATORS/BEAM INJECTION 
Compact 250-kV injector system for PIGMI, 4:24347 (LA-UR-78- 
2871) 
LINEAR ACCELERATORS/BEAM TRANSPORT 
Summary of the working group on high current transport and 
final focus lenses, 4:25056 (LBL-8353) 
LINEAR ACCELERATORS/DESIGN 
Low Beta linacs, 4:25050 (BNL-25172) 
LINEAR ACCELERATORS/FEASIBILITY STUDIES 
High current linear ion accelerators for inertial fusion, 4:24358 
(SAND-78-2049C) 
LINEAR PROGRAMMING 
Documentation of the Brookhaven energy I-O and I-O/BESOM 
linkage, 4:23414 (BNL-50856) 
LINEAR-SEGMENTED ARRAY COLLECTOR 
See SLAT TYPE COLLECTORS 
LIPPMANN-SCHWINGER EQUATION/NUMERICAL 
SOLUTION 
Variational approach to operator and matrix Pade approximants. 
Applications to potential scattering and field theory, 4:24816 
LIQUEFIED NATURAL GAS/FIRE HAZARDS 
Thermal hazard from LNG fireballs, 4:21565 
LIQUEFIED NATURAL GAS/GAS SPILLS 
Liquefied energy fuels spill effects program. Quarterly report, 
July-September 1978, 4:21577 (UCID-17968-78-1) 
Numerical modeling of LNG spill phenomena, 4:21578 (UCRL- 
82031) 
LIQUEFIED NATURAL GAS/MARKET 
Methane and methanol as energy carriers. Economy study , 
4:21566 (BMFT-FB-T-77-84) 
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LIQUEFIED NATURAL GAS/STORAGE 
System for storing liquefied gas (Patent), 4:21596 
LIQUEFIED PETROLEUM GASES 
See also NATURAL GAS LIQUIDS 
LIQUEFIED PETROLEUM GASES/CHARGES 
Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Separation of multi-component mixtures (Patent), 4:21442 
LIQUEFIED PETROLEUM GASES/UNDERGROUND 
STORAGE 
Underground storage, 4:21507 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID COLUMN CHROMATOGRAPHY 
Effects of operating variables on peak shape in gel permeation 
chromatography, 4:24080 
LIQUID LASERS/HYBRID SYSTEMS 
Hybrid laser structures (Patent), 4:24266 
LIQUID METAL COOLED REACTORS 
See also SODIUM COOLED REACTORS 
LIQUID METAL COOLED REACTORS/FUEL ELEMENT 
CLUSTERS 


Heat transfer to liquid metals in regular lattices of fuel elements, 
4:23010 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/EFFICIENCY 
Efficiencies and light curves for neutron spectrum measurements 
using NE-213, 4:24382 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
LIQUID WASTES/CORROSIVE EFFECTS 
Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 
4:21324 (EPRI-FP-878) 
LIQUID WASTES/RADIOACTIVITY 
Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 
4:21324 (EPRI-FP-878) 
LIQUID WASTES/RADIOSTERILIZATION 
Creating and operating an irradiator for use in a polishing stage of 
wastewater treatment, 4:24643 (INIS-mf-4220) 
LIQUID WASTES/RECYCLING 
Process for recovery of waste H2SO, and HC] (Patent), 4:23692 
LIQUID WASTES/TOXICITY 
Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 
4:21324 (EPRI-FP-878) 
LIQUID WASTES/WASTE PROCESSING 
Process for recovery of waste H2SO, and HC] (Patent), 4:23692 
Recovery of copper from leach solutions with sulphur dioxide, 
4:23697 
Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/CHEMICAL REACTIONS 
Cyclopeptide alkaloids. Synthesis of the ring system and its ion 
affinity, 4:24115 
LITHIUM/CONTAINMENT 
Liquid lithium containment and control, 4:25026 (HEDL-SA- 


1623) 
LITHIUM/CORROSIVE EFFECTS 
Experiments on 18-8 stainless steels exposed to liquid lithium. I. 
1,100-hour corrosion tests in lithium of 400, 500 and 600°C in 
natural circulation type testing apparatus, 4:23942 (UCRL- 
Trans-11416) 
LITHIUM/METALLURGICAL EFFECTS 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
LITHIUM/PERMEABILITY 
Estimate of the diffusion coefficient of lead in molten lithium, 


4:23931 
LITHIUM/PHOTOLYSIS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 


activities at Harvard College Observatory), 4:24754 (COO-2887- 
3 


) 
LITHIUM/SOLUBILITY 
Evaluation of lithium titanates as cathode materials, 4:23402 


LITHIUM SULFIDES/PHASE DIAGRAMS 


LITHIUM/SOLVENT PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
LITHIUM/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
Electrochemical determination of the chemical potential of lithium 
in Li/sub x/TaS: at 300°K, 4:24042 
LITHIUM 6 TARGET/HELIUM 3 REACTIONS 
Measurement of the *Li(*He,d)7Be and 7Li(*He,t)’ Be cross 
sections (2.0 to 6.0 MeV), 4:24832 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Differential neutron scattering cross sections of lithium-6 and 
lithium-7 for neutrons of 4 to 7.5 MeV energy, 4:24831 
LITHIUM 7/NUCLEAR MAGNETIC RESONANCE 
Evaluation of lithium titanates as cathode materials, 4:23402 
LITHIUM 7 TARGET/HELIUM 3 REACTI9 NS 
Measurement of the *Li(*He,d)’ Be and 7Li(*He,t)’ Be cross 
sections (2.0 to 6.0 MeV), 4:24832 
LITHIUM 7 TARGET/NEUTRON REACTIONS 
Differential neutron scattering cross sections of lithium-6 and 
lithium-7 for neutrons of 4 to 7.5 MeV energy, 4:24831 
LITHIUM 7 TARGET/PROTON REACTIONS 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
LITHIUM ALLOYS 
See also LITHIUM BASE ALLOYS 
LITHIUM ALLOYS/PHASE DIAGRAMS 
Calculation of isothermal sections of the Ca-Li-Mg system, 
4:23868 
LITHIUM BASE ALLOYS/CARRIER MOBILITY 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
LITHIUM BASE ALLOYS/IONIC CONDUCTIVITY 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
LITHIUM BASE ALLOYS/THERMODYNAMIC PROPERTIES 
Determination of the kinetic and thermodynamic parameters of 
mixed conducting electrodes and application to the systems Li- 
Sb and Li-Bi, 4:23403 
LITHIUM CHLORIDES/CHEMICAL BONDS 
Photoion mass spectrometry and photoelectron spectroscopy of 
high temperature vapors, 4:24087 (CONF-78094 1-4) 
LITHIUM CHLORIDES/SOLVENT PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
LITHIUM COMPOUNDS/CHEMICAL PREPARATION 
Preparation and characterization of lithium aluminate, 4:23576 
LITHIUM COMPOUNDS/FABRICATION 
Method of preparing electrolyte for use in fuel cells (Patent; 
lithium aluminate), 4:23573 
LITHIUM COMPOUNDS/IONIC CONDUCTIVITY 
Evaluation of lithium titanates as cathode materials, 4:23402 
LITHIUM COMPOUNDS/MICROSTRUCTURE 
Preparation and characterization of lithium aluminate, 4:23576 
LITHIUM COMPOUNDS/OPTICAL PROPERTIES 
Transmission spectrum of lithium tantalate, 4:24008 (UCID-18036) 
LITHIUM COMPOUNDS/SOLVENT PROPERTIES 
Evaluation of lithium titanates as cathode materials, 4:23402 
LITHIUM FLUORIDES/THERMODYNAMIC PROPERTIES 
Thermodynamically predicted miscibility gap in the system BeF2- 
LiF, 4:24099 
LITHIUM IODIDES/ELECTRIC CONDUCTIVITY 
Solid-state storage batteries, 4:23347 
LITHIUM IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p ‘*P° states of Li-like 
ions, 4:24757 
LITHIUM IONS/ION-ATOM COLLISIONS 
Failure of single electron descriptions of molecular orbital 
collision processes (Electron promotion mechanism), 4:24758 
(CONF-781113-27) 
LITHIUM OXIDES/CRYSTAL GROWTH 
Growth of high phase-match temperature LiNbOs single crystals. 
Annual report for period ending March 15, 1978, 4:23988 
(UCRL-13939) 
LITHIUM OXIDES/METALLURGICAL EFFECTS 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
LITHIUM OXIDES/SOLUBILITY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
LITHIUM SULFIDES/PHASE DIAGRAMS 
Electrochemical determination of the chemical potential of lithium 
in Li/sub x/TaS2 at 300°K, 4:24042 





LITHIUM-SULFUR BATTERIES/ANODES 


LITHIUM-SULFUR BATTERIES/ANODES 
Investigation of lithium utilization from a lithium-silicon electrode, 
4:23404 
Method of making a lithium-silicon boron electrode for electrical 
energy storage device (Patent), 4:23370 
LITHIUM-SULFUR BATTERIES/CATHODES 
Electrochemical behavior of iron in solutions of lithium sulfide in 
molten LiCl-KCl, 4:23405 
LITHIUM-SULFUR BATTERIES/FEASIBILITY STUDIES 
Solid-state storage batteries (Li-Si/Lil(AlOs)/TaS2/Ta, Li-Si/ 
Lil(Al,Os)/TiS2/Ti, and Li-Si/Lil(AlOs)/TiS2, Sb2Ss, Bi, 200 
Wh/kg), 4:23347 
LITHIUM-SULFUR BATTERIES/PERFORMANCE 
Capacity, rate capabilities and rechargeability of a Li/dissolved S 
secondary battery (Li/5M S as LigS/sub n/, THF, LiAsF¢/C; 
25, 50, 71°C), 4:23367 
LITTER SIZE/BIOLOGICAL RADIATION EFFECTS 
Reproductive function in mice exposed to ancestral and direct 
irradiation (Gamma radiation), 4:24658 (CONF-771017-) 
LIVER/RADIATION DOSES 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
LIVER/RADIONUCLIDE KINETICS 
Lead distribution and effects during development in the rat 
(??°Pb), 4:24675 (CONF-771017-) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-1 REACTOR 
FFTF REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/AFTER-HEAT 
Experimental determination of decay power in EBR-II, 4:23251 
LMFBR TYPE REACTORS/AIR CLEANING SYSTEMS 
Separation of krypton and xenon from reactor atmospheres by 
selective permeation. Final report, 4:23125 (COO-3536-13) 
LMFBR TYPE REACTORS/CONSTRUCTION 
1000-MW(e) pool plant LMFBR fabrication and construction, 
4:22899 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
LMFBR containment performance studies with a simple computer 
code, 4:23293 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Acoustic and turbulent agglomeration of sodium aerosols. Final 
report, October 1, 1975-July 31, 1978, 4:23124 (COO-2801-9) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Breeder reactor reference control materials. Semiannual status 
newsletter, January-June 1978, 4:23056 (HEDL-TME-78-69) 
LMFBR TYPE REACTORS/COOLANTS 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Technical progress 
oe December 1, 1977-November 30, 1978, 4:22841 (Coo- 
-37) 
LMFBR TYPE REACTORS/ECONOMICS 
Thermal and economic performance of heterogeneous carbide- 
fueled reactors, 4:22947 
LMFBR TYPE REACTORS/ELECTRICAL EQUIPMENT 
Fast reactor safety. Quarterly technical progress report, July- 
September 1977, 4:23131 (HEDL-TME-77-68) 
LMFBR TYPE REACTORS/FABRICATION 
“ra pool plant LMFBR fabrication and construction, 


LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 
Evaluation of hodoscopes for fuel-motion measurement in 
multipin bundles, 4:24415 
Statistical analysis of 17 TREAT experiments, 4:23285 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Sodium engineering and technnology. Technical progress report, 
April, May, June 1978, 4:22856 (HEDL-TME- a 21) 
LMFBR TYPE REACTORS/FIRES 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978, 4:23147 
(NUREG/CR-0425) 
LMFBR TYPE REACTORS/FLOWMETERS 
Calibration of electromagnetic flowmeters by average-frequency 
method, 4:22886 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Comparisons of XX08 steady-state temperature measurements 
with analytical predictions, 4:22888 
Experimental observations of intersubassembly heat transfer 
effects during natural circulation, 4:23303 
ee bow in fast reactor subassemblies, 
4: 5 
Maxiumum sodium temperature correlation for six-channel FBR 
subassembly blockages, 4:23256 
Pressure drop measurements in LMFBR wire-wrapped blanket 
bundles, 4:22894 
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Radiation heat transfer in a 19-pin sodium-voided bundle, 4:23255 

Sodium boiling in a full-length 19-pin simulated fuel assembly 
(THORS Bundle 6A), 4:23159 (ORNL/TM-6553) 

Steady-state sodium tests in a 19-pin internally guard-heated 
simulated LMFBR fuel assembly with a six-channel internal 
blockage: record of experimental data for THORS bundle 3C, 
4:22861 (ORNL/TM-6498) 

Three-dimensional numerical simulation of flow blockage in a 19- 
pin LMFBR fuel assembly, 4:22892 

Three-dimensional coupled coolant cell heat transfer analysis of 
finite hexagonal LMFBR bundles, 4:22893 

Triangular edge-subchannel wire-wrap phi-functions for flow 
blockage analysis, 4:22889 

Turbulent mixing experiment and model for wire-wrapped 
assemblies, 4:22896 

LMFBR TYPE REACTORS/FUEL CANS 

Analysis of a hypothetical LMFBR accident using the codes 
FUTURE and FRUMP, 4:23261 

Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22879 

Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22854 (HEDL-SA-1598-FP) 

Wire wrap-cladding mechanical interaction in sodium-bounded 
elements, 4:22872 

LMFBR TYPE REACTORS/FUEL CYCLE 
Advanced Fuel Recycle Program. Progress report, July 1- 
tember 30, 1978, 4:21703 (ORNL/TM-6577) 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Laminar, transition, and turbulent parallel flow pressure drop 

across wire-wrap-spaced rod bundles, 4:22867 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Analysis of a hypothetical LMFBR accident using the codes 
FUTURE and FRUMP, 4:23261 

BEHAVE:-SST interpretation of TREAT experiments HUT 5-5A 
and HUT 5-5B, 4:23259 

Fuel rod mechanics and failure analysis. Twenty-fourth quarterly 
report, May-July 1978, 4:23129 (GEFR-13923-24) 

Response of oxide fuel to simulated thermal transients, 4:23187 

Statistical analysis of 17 TREAT experiments, 4:23285 

Strain rate effects in transient overpower cladding failure analyses, 


4:23260 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Advanced fuels development program. Quarterly progress report, 
January-March 1978 (LMFBR: mixed carbides and nitrides), 
4:23105 (ANL-AFP-51) 
LMFBR TYPE REACTORS/FUEL PARTICLES 
Thermal conductivity during initial stage restructuring in sphere- 
fuel, 4:22890 
LMFBR TYPE REACTORS/FUEL PELLETS 
Alternative oxide fuel pellet fabrication for irradiation testing, 
4:23821 (HEDL-SA-1604-FP) 
Fuel disassembly experiments using the capacitor discharge 
rization (CDV) technique, 4:23269 
LMFBR TYPE REACTORS/FUEL PINS 
a aaa in the outer regions of mixed-oxide fuel, 
4: 
Fabrication and irradiation performance of Puo 25Uo 750: 91 low 
O/M fuel, 4:22852 (HEDL-SA-1553) 
Generic transient limit curves for LMFBR core design guidance, 
4:22901 


Impact of design constraints on the selection of feasible designs, 
4:22900 


Investigation of irradiated uranium-plutonium carbonitride fuel by 
microprobe analysis, 4:22871 

Irradiation and post-irradiation examination data from selected 
F9E fuel pins, 4:22848 (GEFR-00407) 

she Epenet welding of breeder reactor fuel pin end closures, 
4:2287 

Swelling in mixed-oxide fuel pins, 4:22868 

LMFBR TYPE REACTORS/FUEL-CLADDING 

INTERACTIONS 

Advanced fuels development program. Quarterly progress report, 
January-March 1978 (LMFBR; mixed carbides and nitrides), 
4:23105 (ANL-AFP-51) 

Assessment of the HEDL P-23 special pins test. Methods to 
control fuel-cladding chemical interaction, 4:22857 (HEDL- 
TME-78-52) 

Effects of stoichiometry on cladding reaction in mixed-oxide fuel 
at high burnup (PuO2-UOz), 4:22850 (HEDL-SA-1470-S) 

Fabrication and irradiation performance of Puo 25Uo 750: 91 low 
O/M fuel, 4:22852 (HEDL-SA-1553) 

Wire wrap-cladding mechanical interaction in sodium-bounded 
elements, 4:22872 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Effects of sodium entrainment and heat transfer with UO2 vapor 
during an HCDA, 4:23281 

Exploratory studies on carbide fuel/coolant interactions, 4:23271 





MAY 15, 1979 


Final report on MIT contract on fuel-coolant interactions, 4:23123 
(COO-2781-15FR) 

Implicit compact difference method for solving linearized fuel 
sweepout equations, 4:23296 

Modeling ejection of fresh fuel into sodium under prompt-burst 
conditions, 4:23270 

LMFBR TYPE REACTORS/HEAT EXCHANGERS 

Advanced work on pumps and heat exchangers, 4:22838 (CONF- 
780251-P2) 

LMFBR TYPE REACTORS/LOSS OF FLOW 

Acoustics and voiding dynamics during SLSF simulations of 
LMFBR undercooling transients, 4:23121 (CONF-781202-26) 

Experimental observations of intersubassembly heat transfer 
effects during natural circulation, 4:23303 

LMFRBR transition to natural circulation from an initial isothermal 
state, 4:23252 

Multichannel model for relocation of molten fuel cladding in 
unprotected loss-of-flow accidents in liquid-metal fast breeder 
reactors, 4:23182 

New scheme for solving the COBRA energy equations during 
natural-circulation conditions, 4:23295 

SAS3D analysis of unprotected loss-of-flow transients for 1200- 
MWéeelectric) liquid-metal fast breeder reactor homogeneous 
and heterogeneous core designs, 4:23186 

Sodium boiling in a full-length 19-pin simulated fuel assembly 
(THORS Bundle 6A), 4:23159 (ORNL/TM-6553) 

Sodium void reactivity reduction in metal-fueled LMFBRs, 
4:23254 

Statistical model to identify boiling inception in TREAT tests, 
4:23284 

LMFBR TYPE REACTORS/MEETINGS 

Proceedings of the U.S./U.S.S.R. seminar on problems of design, 
development, fabrication, and test of breeder reactor 
components, 4:22830 (CONF-780251-P2) 

LMFBR TYPE REACTORS/MELTDOWN 

Accident progression for a loss of heat sink with scram in a 
LMFBR, 4:23148 (NUREG/CR-0427) 

Assessment of the loss-of-heat-sink accident with scram in the 
LMFBR, 4:23108 (BNL-NUREG-24946) 

Compendium of core debris retention technology, 4:23128 
(GEFR-00411) 

Cooling of particulate debris beds: analysis of the initial D-series 
experiments, 4:23161 (SAND-78-1754C) 

Debris bed and sacrificial materials interactions at high 
temperatures, 4:23267 

Debris transport in horizontal piping, 4:23289 

Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UOk, 4:23288 

Interpretation of debris bed dryout observed during the D-3 
experiment, 4:23268 

Natural-convection heat transfer in a bed of fuel debris cooled at 
both top and bottom, 4:23290 

Postaccident heat removal: debris-bed experiments D-2 and D-3, 
4:23146 (NUREG/CR-0421) 

Radiative heat transfer in a horizontal molten fuel layer with 
volumetric heating, 4:23291 

Transient fuel solidification and relocation from core during 
transition-phase conditions, 4:23277 

Volume-heated boiling pool flow behavior and application to 
transition phase accident conditions, 4:23109 (BNL-NUREG- 
24984) 

LMFBR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Measurement of the sound produced during steam injections into 
sodium, 4:23287 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Control of radionuclide transport in sodium-cooled reactor 
primary circuits, 4:22855 (HEDL-SA-1625) 

Radionuclide trap for liquid-metal-cooled reactors, 4:22874 

Sodium engineering and technnology. Technical progress report, 
April, May, June 1978, 4:22856 (HEDL-TME-78-21) 


LMFBR TYPE REACTORS/PUMPS 


Advanced work on pumps and heat exchangers, 4:22838 (CONF- 
780251-P2) 

LMFBR TYPE REACTORS/RADIOACTIVE AEROSOLS 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978, 4:23147 
(NUREG/CR-0425) 


LMFBR TYPE REACTORS/REACTOR ACCIDENTS 


LMFBR containment performance studies with a simple computer 
code, 4:23293 

SACRD: a data base for fast reactor safety computer codes, 
general description, 4:23157 (ORNL-5477/V 1) 

Time-resolved penetration measurements of liquid sodium into 
limestone concrete, 4:23292 


LMFBR TYPE REACTORS/REACTOR INTERNALS 


LMFBR TYPE REACTORS/REACTOR COMPONENTS 


Development of the glycolic-citric acids (GCA) process for 
decontamination of LMFBR components, 4:22876 

Evaporative removal of sodium from reactor components, 4:22875 

Materials requirements for liquid metal fast breeder reactors, 
4:23972 

Reactor development program progress report, November 1978, 
4:23107 (ANL-RDP-77) 

Reactor development program. Progress report, October 1978, 
4:23106 (ANL-RDP-76) 

Sodium engineering and technnology. Technical progress report, 
April, May, June 1978, 4:22856 (HEDL-TME-78-21) 

Sodium Technology Program. Quarterly technical progress 
report, October-December 1978, 4:22843 (ESG-DOE- 13261) 


LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 


Dynamic response of circular tubes subjected to liquid cross flow, 
4:22829 (ANL-CT-79-06) 


LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 


Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978, 4:23147 
(NUREG/CR-0425) 

Analysis of prestressed concrete vessels for HCDA loads, 4:23265 

Application of a nonredundant pinhole array to a test fuel element 
at TREAT, 4:23286 

Attenuation of HCDA work potential by heat transfer, 4:23279 

Boiling glow regimes for carbide fuel and steel, 4:23278 

Boilup threshold for the bottled-up transition-phase pool, 4:23282 

CAMEL seven-pin fuel sweepout tests, 4:23272 

Characterization of agglomerates of UO: aerosol particles, 4:23151 
(NUREG/CR-0489) 

Condensation from a large HCDA vapor-gas bubble onto 
structures, 4:23280 

Debris bed and sacrificial materials interactions at high 
temperatures, 4:23267 

Debris transport in horizontal piping, 4:23289 

Effects of sodium entrainment and heat transfer with UO2 vapor 
during an HCDA, 4:23281 

Evaluation of hodoscopes for fuel-motion measurement in 
multipin bundles, 4:24415 

Exploratory studies on carbide fuel/coolant interactions, 4:23271 

Fast integral modeling of hypothetical core disruptive accidents in 
liquid-metal fast breeder reactors, 4:23180 

Fuel disassembly experiments using the capacitor discharge 
vaporization (CDV) technique, 4:23269 

Gravitational collision efficiency of LMFBR aerosols with size- 
dependent density, 4:23294 

Mechanistic model of fuel flow regimes and fuel plateout in 
LMFBR overpower accidents, 4:23276 

Modeling ejection of fresh fuel into sodium under prompt-burst 
conditions, 4:23270 

Numerical thermal mixing in Eulerian calculations of coupled 
thermo/hydrodynamic motions, 4:23156 (NUREG/CR-0594) 

Postaccident heat removal: debris-bed experiments D-2 and D-3, 
4:23146 (NUREG/CR-0421) 

SAS3D analysis of unprotected loss-of-flow transients for 1200- 
MWéelectric) liquid-metal fast breeder reactor homogeneous 
and heterogeneous core designs, 4:23186 

Sensitivity analysis of the HAARM-3 code (LMFBR aerosol 
agglomeration), 4:23154 (NUREG/CR-0527) 

Sodium slug kinetic energy behavior for varying HCDA 
energetics, 4:23264 

System hydraulic effects on fuel sweepout in the hypothetical 
TOP accident, 4:23273 

Three-dimensional fluid-structure interaction calculations for the 
dynamic response of a pool-type reactor’s in-tank component, 
4:23263 

Viscosity of molten alumina (2394° and 2742°K; LMFBR accident 
simulation), 4:23999 


LMFBR TYPE REACTORS/REACTOR CORES 


Assumed-mode modeling for fast reactor core seismic analysis, 
4:22880 

Core structural analysis codes verification/qualification, 4:22883 

Generic transient limit curves for LMFBR core design guidance, 
4:22901 

Modeling fluid structure coupling for LMFBR cores, 4:22881 

Nuclear design of heterogeneous carbide-fueled LMFBR cores, 
4:22902 

Physics performance of heterogeneous LMFBRs with internal 
axial blankets, 4:22903 


LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 


Reactor development program progress report, November 1978, 
4:23107 (ANL-RDP-77) 

Reactor development program. Progress report, October 1978, 
4:23106 (ANL-RDP-76) 


LMFBR TYPE REACTORS/REACTOR INTERNALS 


Duct dilation experiments in EBR-II, 4:22877 





LMFBR TYPE REACTORS/REACTOR KINETICS 


LMFBR TYPE REACTORS/REACTOR KINETICS 
FX2-TH: a two-dimensional nuclear reactor kinetics code with 
thermal-hydraulic feedback, 4:22828 (ANL-78-97) 
Monte Carlo benchmarking of fast reactor computations, 4:22882 
Nuclear data and methods development and application to 
LMFBRs. Fourth annual progress report, fiscal year 1978, 
4:22849 (GEFR-14073-4) 
Reactor development program progress report, November 1978, 
4:23107 (ANL-RDP-77) 
Reactor development program. Progress report, October 1978, 
4:23106 (ANL-RDP-76) 
LMFBR TYPE REACTORS/REACTOR MAINTENANCE 
Design of sodium cooled reactor systems and components for 
maintainability, 4:22851 (HEDL-SA-1506) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
C-1 irradiation creep in bending experiment: summary description 
and results of the first two interim examinations, 4:22847 
(GEFR-00403 
Materials compatibility in liquid sodium, 4:22853 (HEDL-SA- 
1559 


Status of Incoloy alloy 800 development for breeder reactor steam 
generators, 4:22860 (ORNL/Sub-4308/3) 

Time-resolved penetration measurements of liquid sodium into 
limestone concrete, 4:23292 

Transient heat transfer in concrete, 4:22839 (CONF-78 1079-4) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Fast reactor safety. Quarterly technical progress report, July- 
September 1977, 4:23131 (HEDL-TME-77-68 

Physics of reactor safety. Quarterly report, April-June 1978, 
4:23150 (NUREG/CR-0477) 

Reactor development program progress report, November 1978, 
4:23107 (ANL-RDP-77) 

Reactor development program. Progress report, October 1978, 
4:23106 (ANL-RDP-76) 

SACRD: a data base for fast reactor safety computer codes, 
contents and glossary of Version 1 of the system, 4:23158 
(ORNL-5477/V2) 

State-of-the-art review of sodium fire analysis and current notions 
for improvements, 4:23112 (BNL-NUREG-25140) 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Analysis of prestressed concrete vessels for HCDA loads, 4:23265 

Selection of reactor cover seals and bearings for a 1000-MW(e) 
LMFBR, 4:22904 

Transient heat transfer in concrete, 4:22839 (CONF-781079-4) 

LMFBR TYPE REACTORS/RHR SYSTEMS 

Large LMFBR shutdown heat removal system reliability trade-off 
study, 4:22866 (WARD-SR-3045-7) 

LMFBR TYPE REACTORS/SPECIFICATIONS 

Pool-type large breeder reactor plant design, 4:22898 

LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 

Radiation source terms in LWR and LMFBR spent fuel. Final 
report, 4:22715 (EPRI-NP-948) 

LMFBR TYPE REACTORS/STEAM GENERATORS 

Critical heat flux measurements in an LMFBR evaporator tube, 
4:22897 

Dynamic instability analysis of rupture disks by finite element 
method, 4:23262 

High-resolution boreside radiography of small-diameter tube-to- 
tubesheet welds, 4:22859 (ORNL-5474) 

Sodium-water reaction product deposition and post-test cleaning 
of the modular steam generator, 4:22844 (ETEC-78-9) 

LMFBR TYPE REACTORS/THORIUM CYCLE 

Thorium fuel cycle: a nuclear strategy and fuel recycle 

technology, 4:22951 (CONF-780904-3 
LMFBR TYPE REACTORS/TRANSIENT OVERPOWER 

ACCIDENTS 

Fuel pins and core response under LMFBR top accident 
conditions, 4:23130 (HEDL-SA-1500-FP) 

Fuel rod mechanics and failure analysis. Twenty-fourth quarterly 
report, May-July 1978, 4:23129 (GEFR-13923-24) 

LMFBR TYPE REACTORS/TRANSIENTS 

Analysis of a hypothetical LMFBR accident using the codes 
FUTURE and FRUMP, 4:23261 

BEHAVE-SST interpretation of TREAT experiments HUT 5-5A 
and HUT 5-5B, 4:23259 

Confirmatory simulation of safety and operational transients in 
LMFBR systems, 4:23110 (BNL-NUREG-24988) 

Strain rate effects in transient overpower cladding failure analyses, 
4:23260 

LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/ECONOMIC IMPACT 

Assessment of load management on the electric power system, 
4:23537 (CONF-781182-3) 

LOAD MANAGEMENT/GAS TURBINES 

Maneuverability of peak-shaving power stations, 4:23532 
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LOAD MANAGEMENT/PUMPED STORAGE POWER 
PLANTS 


Maneuverability of peak-shaving power stations, 4:23532 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT/ENERGY CONSERVATION 
Selected resource materials for developing energy conservation 
programs in the government sector, 4:23476 (NP-23515) 
LOFT REACTOR/BLOWDOWN 
LOFT L2-3 scoping blowdown experiment safety analyses A, B, 
C, CD, CE, and CF, 4:23133 (LTR-10-45) 
LOFT REACTOR/CONTAINMENT SYSTEMS 
Loft CIS analysis - 1’"-[A-IG-II-57-B outside penetration S-5F, 
4:23136 (LTR-1334-2) 
LOFT REACTOR/CRITICALITY 
LOFT-I shutdown margin during initial fuel load: an independent 
Monte Carlo analysis, 4:23134 (LTR-111-89) 
LOFT REACTOR/ECCS 
Setpoints for LOCE control timer settings and L2-2 specific 
calculations, 4:23087 (LTR-10-63) 
LOFT REACTOR/FUEL ASSEMBLIES 
LOFT fuel design and operating experience, 4:23092 
LOFT LOCE fuel module structural response, 4:23093 
LOFT REACTOR/FUEL CANS 
LOFT cladding surface thermocouple calibration test results for 
zircaloy clad rod IH-8029-2, 4:23088 (LTR-141-88) 
LOFT REACTOR/FUEL RODS 
PBF/LOFT Lead Rod Test Program experiment predictions 
document, 4:23166 (TFBP-TR-307) 
LOFT REACTOR/LOSS OF COOLANT 
LOFT LOCE fuel module structural response, 4:23093 
Potential influence of crossflow and radiation heat transfer on 
LOFT LOCA behavior, 4:23135 (LTR-1111-53) 
Prediction of LOFT core fluid conditions during blowdown and 
refill, 4:23094 
LOFT REACTOR/REACTOR CORES 
Prediction of LOFT core fluid conditions during blowdown and 
refill, 4:23094 
LOFT REACTOR/REACTOR FUELING 
LOFT-I shutdown margin during initial fuel load: an independent 
Monte Carlo analysis, 4:23134 (LTR-111-89) 
LOGIC CIRCUITS/DESIGN 
ROM.-based sequential circuits (an alternative approach to 
conventional logic design), 4:24308 (SAND-78-2333) 
LONGITUDINAL PINCH/HYDRODYNAMICS 
Kinetic corrections to the hydrodynamics of the near-electrode 
lasma in a non-cylidrical pinch, 4:24943 (IAE-2869) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/BACKFILLING 
Mechanised packing for longwall coal faces. Monolithic packing 
and powered supports for the packhole, 4:21283 
LONGWALL MINING/POWERED SUPPORTS 
Mechanised packing for longwall coal faces. Monolithic packing 
and powered supports for the packhole, 4:21283 
LOS ALAMOS/BUDGETS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
LOS ALAMOS/FINANCIAL DATA 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
LOS ALAMOS/REGIONAL ANALYSIS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Probabilistic analysis of LWR LOCA: fuel damage and 
radioactivity release, 4:23250 
LOSS OF COOLANT/CONTAINMENT 
Effect of drop evaporation rate on containment pressure transients 
(BWR; PWR), 4:23184 
LOSS OF COOLANT/CONTAINMENT SYSTEMS 
Assessment of the effects of blowdown-phase separation 
mechanics on containment pressure response to a LOCA 
(PWR), 4:23221 
Creation and persistence of mist-laden post-LOCA containment 
atmospheres (PWR; BWR), 4:23222 
LOCA-generated drop size prediction: a thermal fragmentation 
model (PWR), 4:23223 
New condensation mass removal model for containment analysis 
(PWR; BWR), 4:23224 
LOSS OF COOLANT/HEAT TRANSFER 
Analysis of secondary coolant system influence on a LOCE 
(PWR), 4:23232 
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Better estimate consequences of a PWR hypothetical LOCA, 
4:23236 

Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9 (PWR), 4:23240 

Comparisons of thermal-hydraulic phenomena during isothermal 
loss-of-coolant experiments and effect of scale in LOFT and 
Semiscale Mod-1 (PWR), 4:23145 (NUREG/CR-0410) 

ECCS analysis with decay-heat generation and inlet subcooling 
(PWR;BWR), 4:23235 

EFLOD: gravity-driven reflood hydrodynamics (PWR), 4:23227 

Experiment predictions of LOFT reflood behavior using the 
RELAP4/MOD6 code (PWR), 4:23122 (CONF-790402-2) 

LOCA verification and data bank (PWR), 4:23115 (CDAP-TR- 
048) 

LOFT contribution to PWR fuel analysis and testing, 4:23238 

Rod thermal response during isothermal loss-of-coolant 
experiments (PWR), 4:23249 

Special application of RELAP4 to the power burst facility 
(PWR), 4:23233 

Study of the sensitivity of LOCA heat transfer analysis for a 
water-cooled reactor system, 4:23200 

Three-dimensional numerical simulation for two-phase flow 
systems (PWR;BWR), 4:23302 

Two-phase level swell calculation using the drift flux correlation 
(PWR), 4:23229 

Validation and sensitivity analysis of ORINC (PWR), 4:23132 (K/ 
CSD/INF-78/36) 

LOSS OF COOLANT/HYDRAULICS 

Better estimate consequences of a PWR hypothetical LOCA, 
4:23236 

Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9 (PWR), 4:23240 

Comparisons of thermal-hydraulic phenomena during isothermal 
loss-of-coolant experiments and effect of scale in LOFT and 
Semiscale Mod-1 (PWR), 4:23145 (NUREG/CR-0410) 

De-entrainment phenomena from droplet cross flow in vertical 
rod bundles (PWR), 4:23231 

ECCS analysis with decay-heat generation and inlet subcooling 
(PWR;BWR), 4:23235 

EFLOD: gravity-driven reflood hydrodynamics (PWR), 4:23227 

Error analysis of the hydrodynamic vertical load function, 1/5- 
scale MKI BWR pressure suppression experiment and analysis 
program. Progress report, 4:23170 (UCID-18020-1) 

Experiment predictions of LOFT reflood behavior using the 
RELAP4/MOD6 code (PWR), 4:23122 (CONF-790402-2) 

Flooding phenomena with condensation (PWR; BWR), 4:23230 

LOCA verification and data bank (PWR), 4:23115 (CDAP-TR- 
048) 

LOFT contribution to PWR fuel analysis and testing, 4:23238 

Method of characteristics in a 3-D cylindrical coordinate system 
(PWR), 4:23297 

One-dimensional network for multidimensional pressure wave 
propagation with hydrostructural interactions (PWR), 4:23298 

Rod thermal response during isothermal loss-of-coolant 
experiments (PWR), 4:23249 

Special application of RELAP4 to.the power burst facility 
(PWR), 4:23233 

Three dimensional pool swell modeling of a Mark I suppression 
system. Final report (BWR), 4:23127 (EPRI-NP-906) 

Three-dimensional numerical simulation for two-phase flow 
systems (PWR;BWR), 4:23302 

TRAC-P1 post-test analysis of U.S. standard problem (PWR), 
4:23234 

LOSS OF COOLANT/HYDRODYNAMICS 
TRAC-P1 post-test analysis of U.S. standard problem (PWR), 
4:23234 
LOSS OF COOLANT/LAMINAR FLOW 
Reversal of laminar flow in a circular pipe (BWR;PWR), 4:23197 
LOSS OF COOLANT/PRESSURE GRADIENTS 

Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code (PWR), 4:23114 
(CDAP-TR-045) 

Theoretical investigation of pressure pulse development during 
steam condensation in the pressure reducing system of boiling 
water reactors: computer program KONDAS, 4:23194 
(NUREG-tr-0028) 

Three dimensional pool swell modeling of a Mark I suppression 
system. Final report (BWR), 4:23127 (EPRI-NP-906) 

LOSS OF COOLANT/PRESSURE SUPPRESSION 

Progress report: qualitative differences between first and second 
order fit of pressure data - 1/5 scale Mk I BWR pressure 
suppression experiment and analysis program, 4:23171 (UCID- 
18020-2) 


LOW BTU GAS/COMBUSTION 


LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code (PWR), 4:23114 
(CDAP-TR-045) 
Fuel cladding temperature predictions for LOFT LOCE L1-5 
(PWR), 4:23248 
Validation and sensitivity analysis of ORINC (PWR), 4:23132 (K/ 
CSD/INF-78/36) 
LOSS OF COOLANT/TEST FACILITIES 
Advanced two-phase instrumentation program. quarterly progress 
report, April-June 1978 (Thermal-hydraulic test facility 
(flowmeter spool piece testing)), 4:23152 (NUREG/CR-0501) 
Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9 (PWR), 4:23240 
LOFT contribution to PWR fuel analysis and testing, 4:23238 
LOSS OF COOLANT/THERMAL STRESSES 
Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accident in the power burst facility, 4:23244 
Hypothetical PWR LOCA sensitivity to fuel rod material 
properties, 4:23237 
LOSS OF COOLANT/THERMODYNAMICS 
ECCS accumulator performance in scaled PWR experiments, 
4:23228 
LOSS OF COOLANT/TWO-PHASE FLOW 
Flooding and flow reversal of two-phase annular flow 
(BWR;PWR), 4:23196 
Network computations using a transient two-phase velocity 
difference model (BWR; PWR), 4:23181 
Steam-Water Mixing and System Hydrodynamics Program: Task 
4. Quarterly progress report, April 1, 1978-June 30, 1978 
(PWR), 4:23153 (NUREG/CR-0526) 
Two-phase level swell calculation using the drift flux correlation 
(PWR), 4:23229 
LOSS OF FLOW/AFTER-HEAT REMOVAL 
LMFBR transition to natural circulation from an initial isothermal 
state, 4:23252 
LOSS OF FLOW/BOILING DETECTION 
Acoustics and voiding dynamics during SLSF simulations of 
LMFBR undercooling transients, 4:23121 (CONF-781202-26) 
LOSS OF FLOW/BUBBLE GROWTH 
Sodium boiling in a full-length 19-pin simulated fuel assembly 
(THORS Bundle 6A), 4:23159 (ORNL/TM-6553) 
LOSS OF FLOW/COMPUTER CALCULATIONS 
SAS3D analysis of unprotected loss-of-flow transients for 1200- 
MWé¢electric) liquid-metal fast breeder reactor homogeneous 
and heterogeneous core designs, 4:23186 
LOSS OF FLOW/FUEL ELEMENT FAILURE 
Multichannel model for relocation of molten fuel cladding in 
unprotected loss-of-flow accidents in liquid-metal fast breeder 
reactors, 4:23182 
LOSS OF FLOW/HEAT TRANSFER 
Experimental observations of intersubassembly heat transfer 
effects during natural circulation (LMFBR), 4:23303 
LMFBR transition to natural circulation from an initial isothermal 
state, 4:23252 
New scheme for solving the COBRA energy equations during 
natural-circulation conditions (LMFBR), 4:23295 
Statistical model to identify boiling inception in TREAT tests 
(LMFBR), 4:23284 
LOSS OF FLOW/HYDRAULICS 
LMFRBR transition to natural circulation from an initial isothermal 
state, 4:23252 
New scheme for solving the COBRA energy equations during 
natural-circulation conditions (LMFBR), 4:23295 
LOSS OF FLOW/HYDRODYNAMICS 
Acoustics and voiding dynamics during SLSF simulations of 
LMFBR undercooling transients, 4:23121 (CONF-781202-26) 
LOSS OF FLOW/THERMAL STRESSES 
Simulation of GCFR cladding motion in cocurrent flow, 4:23275 
LOSS OF FLOW/TWO-PHASE FLOW 
Statistical model to identify boiling inception in TREAT tests 
(LMFBR), 4:23284 
LOSS OF FLOW/VOID COEFFICIENT 
Sodium void reactivity reduction in metal-fueled LMFBRs, 
4:23254 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/COAL GASIFICATION 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:23516 (EPA-600/7-77-125a(Vol.1)) 
LOW BTU GAS/COMBUSTION 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
April 1-June 30, 1978, 4:21311 (FE-2489-30) 
Safety devices of a combination top gas/heavy oil burner, 4:24322 





LOW BTU GAS/DESULFURIZATION 


LOW BTU GAS/DESULFURIZATION 
H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM-6077) 
LOW DOSE IRRADIATION/RISK ASSESSMENT 
Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
LOW TEMPERATURE/RADIOSENSITIVITY EFFECTS 
Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/DESIGN 
Home power station (Patent), 4:21943 
-GAS 


See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
LUBRICANTS/DEPOSITS 
Some lubricant effects on octane requirement increase, 4:21509 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/RECYCLING 
Solvent treatment of used lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/RI-78/20) 
LUBRICATING OILS/STANDARDS 
Measurements and standards for recycled oil, 4:21467 (NBS-SP- 
488) 
LUCITE/PHOTON TRANSPORT 
Comparative study of dosimetric aspects of 4-MeV linear 
accelerator, 4:24895 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNG CLEARANCE/KINETICS 
Clearance kinetics of inhaled particles, 4:24618 
LUNGS/BIOCHEMICAL REACTION KINETICS 
Multiple monoamine oxidase activities in heterogeneous 
populations of mouse lung mitochondria, 4:24602 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
Lung response to localized irradiation from plutonium 
microspheres (7°* Pu, #°°Pu, '*7Pm, °7Co), 4:24667 
Some comments on the toxicity of *°°Pu, 4:24668 (CONF-780998- 
1 


LUNGS/RADIATION DOSES 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
LUNGS/RADIONUCLIDE KINETICS 

Lead distribution and effects during development in the rat 

(?!°Pb), 4:24675 (CONF-771017-) 
LURGI PROCESS/ ASHES 

Physical, chemical, and ecological characterization of solid wastes 

from a Lurgi gasification facility, 4:21173 (CONF-78091 13-1) 
LURGI PROCESS/COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 

LUTETIUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
LUTETIUM/STRUCTURAL CHEMICAL ANALYSIS 

X-ray photoelectron study of nonstoichiometric lutetium 

monosulfides, 4:24096 
LUTETIUM OXIDES/STRUCTURAL CHEMICAL ANALYSIS 

X-ray photoelectron study of nonstoichiometric lutetium 

monosulfides, 4:24096 
LUTETIUM SULFIDES/STRUCTURAL CHEMICAL ANALYSIS 

X-ray photoelectron study of nonstoichiometric lutetium 

monosulfides, 4:24096 
LWBR TYPE REACTORS/FUEL DENSIFICATION 

Densification related pellet diameter shrinkage in low burnup 
thoria-base fuels (LWBR development program), 4:22865 
(WAPD-TM-1345) 

LWBR TYPE REACTORS/FUEL PELLETS 

Densification related pellet diameter shrinkage in low burnup 
thoria-base fuels (LWBR development program), 4:22865 
(WAPD-TM-1345) 

Development of a powder milling technique for making high 
density ThO2-UO, pellets (LWBR development program), 
4:22863 (WAPD-TM-860) 

LWBR TYPE REACTORS/REACTOR MATERIALS 

Development of a corrosion resistant brazing filler metal for use in 
fabricating LWBR fuel rod support grids (LWBR development 
program), 4:22864 (WAPD-TM-1184) 

— in-reactor stress relaxation of AM-350 stainless steel, 
4:23913 
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LYASES/METABOLISM 
Developmental aspects of epoxide-metabolizing enzyme activities 
in adrenals, ovaries, and testes of the rat (Epoxide hydrase, 
lutathione s-transferase), 4:24588 (CONF-771017-) 
LYMPHOCYTES 


Spatial distribution of surface immunoglobulin on B lymphocytes, 
4:24606 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE TOOLS 
See also LATHES 
MACHINE TOOLS/CONTROL SYSTEMS 
NC gaging software, 4:24147 (K/CSD/INF-78/31) 
MACHINE TOOLS/GAS BEARINGS 
Computation and measurement of flow rate and load capacities for 
graphite-fed externally pressurized gas bearings. Interim report, 
4:24148 (K/CSD/TM- 
MACHINE TOOLS/MECHANICAL VIBRATIONS 
Vibration isoiation measurements on a precision machine tool, 
4:24150 (LA-UR-78-3252) 
MACHINING 
See also ELECTROCHEMICAL MACHINING 
MACHINING/COMMERCIALIZATION 
Precision machining commercialization, 4:24154 (UCID-17948) 
MACHINING/TECHNOLOGY TRANSFER 
Precision machining commercialization, 4:24154 (UCID-17948) 
MAGMA SYSTEMS/SEISMIC SURVEYS 
Numerical study of diffraction of plane elastic waves by a finite 
crack with application to location of a magma lens, 4:22522 
MAGMAMAX PROCESS 
See BINAR Y-FLUID SYSTEMS 
MAGNESIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
MAGNESIUM/CHEMICAL REACTIONS 
Cyclopeptide alkaloids. Synthesis of the ring system and its ion 
affinity, 4:24115 
MAGNESIUM/ENVIRONMENTAL TRANSPORT 
Nutrient pool changes in post-fire jack pine stands of New 
Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 
MAGNESIUM/PHOTOIONIZATION 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 


3) 
MAGNESIUM/UPTAKE 
Patterns of potassium, magnesium, and calcium uptake during 
southeastern old-field succession, 4:24517 (CONF-760429-) 
MAGNESIUM 25/PROTON REACTIONS 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
MAGNESIUM ALLOYS/CHEMICAL PREPARATION 
Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials (Patent), 4:23390 
MAGNESIUM ALLOYS/CREEP 
Comment on Harper-Dorn creep in Al alloys, 4:23897 
MAGNESIUM ALLOYS/DISLOCATIONS 
A consideration of mobile dislocation density, 4:23898 
MAGNESIUM ALLOYS/GUINIER-PRESTON ZONES 
Effect of thermal and mechanical pretreatments on the Guinier- 
Preston zone state of a commercial grade 7075 aluminum alloy, 
4:23869 
MAGNESIUM ALLOYS/MECHANICAL PROPERTIES 
Effect of thermal and mechanical pretreatments on the Guinier- 
Preston zone state of a commercial grade 7075 aluminum alloy, 
4:23869 
MAGNESIUM ALLOYS/PHASE DIAGRAMS 
eo of isothermal sections of the Ca-Li-Mg system, 
4:23868 
MAGNESIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
MAGNESIUM FLUORIDES/METALLURGICAL EFFECTS 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
MAGNESIUM IONS/BIOLOGICAL EFFECTS 
Magnesium ion effects on chloroplast Photosystem II fluorescence 
and photochemistry, 4:24600 
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MAGNESIUM OXIDES/CORROSION RESISTANCE 
Materials engineering and development for coal fired MHD 
power generators, 4:24019 
MAGNESIUM OXIDES/CREEP 
Activation energies in the diffusional creep of polycrystalline 
ceramics, 4:24003 
Creep behavior of a model refractory system MgO-CaMgSiO, 
(1200 to 1450°C), 4:24002 
MAGNESIUM OXIDES/ELECTRONIC STRUCTURE 
Self-consistent field electronic structure calculations for 
compressed magnesium oxide, 4:24010 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Spectroscopy of surface adsorbed molecules. Progress report, 
May 1, 1978-April 30, 1979, 4:24005 (DOE-5776-2) 
MAGNESIUM OXIDES/SYNTHESIS 
Kinetics and thermodynamics of decomposition of dolomite to a 
metastable solid product, 4:24012 
MAGNESIUM OXIDES/TUNNEL EFFECT 
Spectroscopy of surface adsorbed molecules. Progress report, 
May 1, 1978-April 30, 1979, 4:24005 (DOE-5776-2) 
MAGNESIUM SILICATES/CREEP 
Creep behavior of a model refractory system MgO-CaMgSiO, 
(1200 to 1450°C), 4:24002 
MAGNETIC BAYS/TABLES 
Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 
Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC ENERGY STORAGE EQUIPMENT/DESIGN 
30-MJ superconducting magnetic energy storage (SMES) unit for 
stabilizing an electric transmission system, 4:23310 (LA-UR-78- 
2435) 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/CONTROL 
SYSTEMS 
Conceptual design studies of control and instrumentation systems 
for ignition experiments, 4:25085 (TID-28731) 
MAGNETIC MIRROR TYPE REACTORS/DATA 
ACQUISITION SYSTEMS 
Conceptual design studies of control and instrumentation systems 
for ignition experiments, 4:25085 (TID-28731) 
MAGNETIC MIRROR TYPE REACTORS/ELECTRONIC 
EQUIPMENT 
Conceptual design studies of control and instrumentation systems 
for ignition experiments, 4:25085 (TID-28731) 
MAGNETIC MIRROR TYPE REACTORS/HIGH-BETA 
PLASMA 


—— binary collision theory of high beta mirror reactors, 
4960 


MAGNETIC MIRROR TYPE REACTORS/PLANNING 
Development and technology, 4:24995 (UCRL-50051-78-3) 
MAGNETIC MIRROR TYPE REACTORS/ 
SUPERCONDUCTING MAGNETS 
Diffusion welding multifilament superconductive composites, 
4:23834 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
2X DEVICES 
MAGNETIC MIRRORS/ELECTRON BEAM INJECTION 
Study of the Jupiter-1M single-slit electromagnetic trap, 4:24920 
(DOE-tr-145) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Hot ion buildup and lifetime in LITE. Final report, 4:24917 
(COO-2277-12) 
Study of the Jupiter-1M single-slit electromagnetic trap, 4:24920 
(DOE-tr-145) 
MAGNETIC MIRRORS/PLASMA INSTABILITY 
Applied plasma physics, 4:24952 (UCRL-50051-78-3) 
MAGNETIC MIRRORS/RESEARCH PROGRAMS 
Magnetic fusion energy quarterly report, July-September 1978, 
4:24994 (UCRL-50051-78-3) 
MAGNETIC MIRRORS/SYNCHROTRON RADIATION 
Diagnosis of a relativistic nonneutral plasma column based on the 
synchrotron radiation spectrum; theory and experiment, 4:24939 
MAGNETIC MIRRORS/THERMONUCLEAR FUELS 
Advanced fuel bumpy tori, 4:25034 (EPRI-ER-919) 
Executive summary: advanced-fuel fusion systems, the D-*He 
satellite approach, 4:25033 (EPRI-ER-919) 
MAGNETIC MIRRORS/TRAPPED-PARTICLE INSTABILITY 
Dissipative trapped electron instability in the linear multi-mirror 
device, 4:24967 
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MAGNETIC SEPARATORS/DESIGN 

Method and apparatus for the separation of magnetizable particles 
from a finely-granular solid suspended in a carrier medium by 
means of intense field-magnet separation (Patent), 4:24312 

MAGNETIC SEPARATORS/PERFORMANCE TESTING 

Magnetite recovery in coal washing by high gradient magnetic 

separation. Final report, 4:21156 (FE-8887-1) 
MAGNETIC STORMS/TABLES 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 

Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 
MAGNETIC TAPES/COMPUTER CODES 

TFILE: a user callable tape file archiving system for NOS, 

4:25128 (SAND-78-2022) 
MAGNETITE/RECOVERY 
Magnetite recovery in coal washing by high gradient magnetic 
separation. Final report, 4:21156 (FE-8887-1) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOHYDRODYNAMICS/FLOW RATE 
Pitot tube in MFD flows, 4:24774 
MAGNETOHYDRODYNAMICS/FLUID FLOW 
MHD with inertia: flow over blunt obstacles in channels, 4:24775 
MAGNETOHYDRODYNAMICS/HEAT TRANSFER 
Magnetohydrodynamic heat transfer in a circular duct for 
temperature boundary condition of the third kind, 4:24773 
MAGNETOHYDRODYNAMICS/PITOT TUBES 
Pitot tube in MFD flows, 4:24774 
MAGNETOMETERS/DESIGN 
Remote reference magnetotellurics with squids, 4:24725 (LBL- 
8062) 
MAGNETOSPHERE/MAGNETIC STORMS 
Physics of magnetospheric substorms (Book), 4:24749 
MAGNETOSPHERE/RESEARCH PROGRAMS 

Ongoing data reduction, theoretical studies. Final report (Space 
Sciences Staff, TRW Defense and Space Systems Group, 
Redondo Beach, Calif.), 4:24748 (N-78-23644) 

MAGNETOTELLURIC SURVEYS 

Remote reference magnetotellurics with squids, 4:24725 (LBL- 
8062) 

MAGNETRONS/ELECTROMAGNETIC FIELDS 

Preoscillation fields in a relativistic smooth-bore cylindrical 
magnetron, 4:24310 (UCID-17905) 

MAGNETRONS/OSCILLATIONS 

Preoscillation fields in a relativistic smooth-bore cylindrical 

magnetron, 4:24310 (UCID-17905) 
MAIZE/CONTAMINATION 

Technetium-99 toxicity to plants and sorption by soils, 4:24540 

(CONF-760429-) 
MAIZE/PHOTOSYNTHESIS 

Effects of light intensity on the rates of photosynthesis and 
photorespiration in Cs and C, plants, 4:22086 

Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 

MAIZE/RADIONUCLIDE KINETICS 

Uptake and distribution of cadmium in corn (/sup 115 m/Cd), 
4:24678 (CONF-760429-) 

Uptake of three isotopes of plutonium from soil by sweet corn 
grown in a growth chamber (?57Pu, °*Pu, 75°Pu), 4:24541 
(CONF-760429-) 

MALTOSE/CRYSTAL STRUCTURE 
Crystal and molecular structure of a-maltose, 4:24594 
MALTOSE/MOLECULAR STRUCTURE 
Crystal and molecular structure of a-maltose, 4:24594 
MAMMALS 
See also HORSES 
MAMMALS/BEHAVIOR 

Using radioecological data to determine prey selection by the 

Alaska wolf ('°7Cs), 4:24583 (CONF-760429-) 
MAMMALS/SURVIVAL CURVES 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
MAN 
See also PATIENTS 
PERSONNEL 
WOMEN 
MAN/HEALTH HAZARDS 

Vinyl! chloride: a review, 1835-1975; an annotated literature 
collection, 1976-1975; a literature compilation, 1976-1977, 
4:24713 (ORNL/TIRC-78/3) 

MAN/LIFE SPAN 

Mammalian life histories: their evolution and molecular-genetic 

mechanisms, 4:24585 (CONF-780777-1) 





MAN/RADIATION DOSES 


MAN/RADIATION DOSES 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
MAN/TEMPERATURE EFFECTS 
Thermal analysis-human comfort-indoor environments, 4:23592 
(NBS-SP-491) 
MANGANESE/ ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
MANGANESE/ELECTRODEPOSITION 
Experimental study on the galvanic deposition and dissolution of 
manganese and manganese dioxide in acid solution with regard 
to the rechargeable dioxide battery, 
4:23351 (BMET-’ FB-T-77-65) 
MANGANESE/ROOT ABSORPTION 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
MANGANESE/TOXICITY 
Comparative toxicity of VO3~, CrO,7”, Mn**, Co**, Ni**, Cu”, 
Zn**, and Cd** to lettuce seedlings, 4:24525 (CONF-760429-) 
MANGANESE/TRANSLOCATION 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
MANGANESE/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 
MANGANESE ADDITIONS/PHASE STUDIES 
Metal hydride reasearch and development program at Brookhaven 
National Laboratory, 4:21906 (BNL-25215) 
MANGANESE ALLOYS/GAS TUNGSTEN-ARC WELDING 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
MANGANESE ALLOYS/PERMEABILITY 
Anomalous diffusion in omega forming systems, 4:23857 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
MANGANESE ORES/CATALYTIC EFFECTS 
Catalytic properties of natural and rare-earth-promoted 
manganese nodules, 4:24137 (BM-RI-8330) 
MANGANESE OXIDES/ELECTRODEPOSITION 
Experimental study on the galvanic deposition and dissolution of 
manganese and manganese dioxide in acid solution with regard 
to the rechargeable se dioxide battery, 
4:23351 (BMET- FB-T-77-65) 
MANIPULATORS/MAINTENANCE 
Sealed manipulator maintenance glove box, 4:24210 
MANOMETERS 
See PRESSURE GAGES 
MANUALS 
Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
MANURES/ANAEROBIC DIGESTION 
Fuel gas production from selected biomass via anaerobic 
fermentation, 4:22095 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
MANURES/BIOCONVERSION 
Methane production from beef cattle feedlots, 4:22051 (CONF- 
7806107-2) 
MANURES/FERMENTATION 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
Methane production from beef cattle feedlots, 4:22051 (CONF- 
7806 107-2) 
MANURES/OXIDATION 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
MANURES/PYROLYSIS 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
MARAGING STEELS/DUCTILITY 
Ductility in hot isostatically pressed 250-grade maraging steel, 
4:23909 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARITIME TRANSPORT/RESEARCH PROGRAMS 
Environmental Development Plan for Transportation Energy 
Conservation. FY 79 update, 4:23660 (ANL/EES-TM-33) 
MARITIME TRANSPORT/TERMINAL FACILITIES 
An assessment of marine transportation costs related to potential 
port sites in Alaska, 4:21494 (PB-281845) 
MARSHES/WATER POLLUTION 
Comparison of trace metals in South Carolina floodplain and 
marsh sediments (Copper, zinc, lead, molybdenum), 4:24562 
(CONF-760429-) 
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MASS SPECTROMETERS 
Acquisition of a gas chromatograph/mass spectrometer, 4:24070 
(LBL-6877) 
MASS TRANSIT SYSTEMS 
Rapid transit via the sun (Solar power plants produce power for 
electric powered vehicles), 4:23796 
MASSACHUSETTS/ENERGY CONSERVATION 
Energy in Massachusetts: an update of energy activities and 
licies, 4:23500 (NP-23450) 
MASSACHUSETTS/ENERGY CONSUMPTION 
Energy in Massachusetts: an update of energy activities and 
licies, 4:23500 (NP-23450) 
MASSACHUSETTS/ENERGY SOURCES 
Energy in Massachusetts: an update of energy activities and 
icies, 4:23500 (NP-23450) 


See also FIBERGLASS 
PHASE CHANGE MATERIALS 
MATERIALS/RESEARCH PROGRAMS 
Energy Materials Coordinating Committee (EMACC),). Annual 
report, fiscal year 1978, 4:23817 (DOE/US-002) 
Management of Federal materials research should be improved, 
4:23818 (EMD-78-41) 
MATERIALS HANDLING/RADIATION HAZARDS 
Summary of procedures used to transport and distribute consumer 
products (Radioactive materials), 4:24670 (ORNL/TM-6675) 
MATERIALS RECOVERY/RESEARCH PROGRAMS 
Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 
TERIALS TESTING 


See also NONDESTRUCTIVE TESTING 
MATERIALS TESTING/SIMULATION 
Method for simulating fusion reactor radiation damage using triple 
ion beams, 4:25079 (CONF-781113-10) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
PARTICLE MODELS 
STAR MODELS 
Futures research in government, 4:23417 
MATHEMATICAL MODELS/SENSITIVITY 
Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 


25069) 
MATHEMATICS 
See also NUMERICAL ANALYSIS 
STATISTICS 
MATHEMATICS/RESEARCH PROGRAMS 
NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 
Systems studies department FY78 activity report. Vol. I. 
Computing and applied mathematics (Sandia Laboratories, 
Livermore), 4:25130 (SAND-78-8285) 
MATRICES/COMPUTER CALCULATIONS 
Generalized element method (For solving large, sparse symmetric 
systems of equations from networks; GAUSS, in FORTRAN 
for CDC 6600), 4:25123 (COO-2383-0055) 
Statistical roundoff error analysis of a Pade algorithm for 
computing the matrix exponential, 4:25146 
MATRICES/EIGENVALUES 
Algorithm 530: an algorithm for computing the eigensystem of 
skew-symmetric matrices and a class of symmetric matrices 
[F2], 4:25143 
MATRICES/EIGENVECTORS 
Algorithm 530: an algorithm for computing the eigensystem of 
skew-symmetric matrices and a class of symmetric matrices 
[F2], 4:25143 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 
CALORIMETERS 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
FLOWMETERS 
HYDROGEN METERS 
INTERFEROMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
OXYGEN METERS 
PHOTOMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
SPECTROMETERS 
STRAIN GAGES 
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THERMOCOUPLES 
THERMOMETERS 
VELOCIMETERS 
MEASURING INSTRUMENTS/ACCURACY 
Report on the CORDAX Coordinate Measuring Machine, Model 
3000, 4:24405 (SAND-78-1980C) 
MEASURING INSTRUMENTS/AUTOMATION 
Conceptual description of a real-time computerized laboratory 
instrumentation system: 222-S Laboratory/Rockwell Hanford 
Operations, 4:24049 (RHO-SA-3) 
MEASURING INSTRUMENTS/CALIBRATION 
Linear instrument calibration with statistical application, 4:24422 
MEASURING INSTRUMENTS/CDTE SEMICONDUCTOR 
DETECTORS 
Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 
MEASURING INSTRUMENTS/DESIGN 
Apparatus for rapid and precise surface area measurements of 
unconsolidated geologic materials, 4:21331 (BETC/RI-78/8) 
MEASURING INSTRUMENTS/MEETINGS 
Proceedings of the thirty-first annual symposium on 
instrumentation for the process industries, 4:24421 
MEAT INDUSTRY/SOLAR PROCESS HEAT 
Solar production of industrial process hot water using shallow 
solar ponds, 4:22309 
MECHANICAL DRAFT COOLING TOWERS/CHEMICAL 
EFFLUENTS 
Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant (Transport of drift-derived chromium in 
terrestrial ecosystems), 4:24533 (CONF-790109-1) 
MECHANICAL DRAFT COOLING TOWERS/DESIGN 
Conceptual design and cost evaluation of a high performance dry 
cooling system, 4:22595 (COO-4218-1) 
MECHANICAL HEART/RESEARCH PROGRAMS 
Artificial heart development program. Volume I. System 
development. Phase III summary report, July 1, 1973- 
September 30, 1977, 4:21883 (COO-3043-30(Vol.1)) 


Artificial heart development program. Volume II. System support. 


Phase III summary report, July 1, 1973-September 30, 1977, 
4:21884 (COO-3043-30(Vol.2)) 
MECHANICAL TRANSMISSIONS 
Wind driven energy system (Patent), 4:22583 
MECHANICAL TRANSMISSIONS/DESIGN 
Preliminary power train design for a state-of-the-art electric 
vehicle, 4:23787 (DOE/NASA/0592-78/1(Vol.1)) 
Preliminary power train design for a state-of-the-art electric 
vehicle, 4:23788 (DOE/NASA/0595-78/1(Vol.2)) 
MEDICAL SURVEILLANCE/AUTOMATION 
Medical record automation at the Los Alamos Scientific 
Laboratory (Application of PDP Computer for data acquisition 
and display), 4:24669 (LA-UR-78-3041) 
MEDICINE 
See also NUCLEAR MEDICINE 


PATIENTS 
MEDICINE/RESEARCH PROGRAMS 
NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 
MEDICINES 
See DRUGS 
MELTDOWN 
See also CORIUM 
MELTDOWN/AFTER-HEAT 
Compendium of core debris retention technology (LMFBR), 
4:23128 (GEFR-00411) 
Postaccident heat removal: debris-bed experiments D-2 and D-3 
(LMFBR), 4:23146 (NUREG/CR-0421) 
MELTDOWN/AFTER-HEAT REMOVAL 
Cooling of particulate debris beds: analysis of the initial D-series 
experiments (LMFBR), 4:23161 (SAND-78-1754C) 
Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UO2 (LMFBR), 4:23288 
MELTDOWN/CRITICALITY 
Assessment of the loss-of-heat-sink accident with scram in the 
LMFBR, 4:23108 (BNL-NUREG-24946) 
MELTDOWN/HEAT TRANSFER 
Compendium of core debris retention technology (LMFBR), 
4:23128 (GEFR-00411) 
Cooling of particulate debris beds: analysis of the initial D-series 
experiments (LMFBR), 4:23161 (SAND-78-1754C) 
Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UO. (LMFBR), 4:23288 
Growth of internally-heated core debris pools into soluble and 
insoluble structures (GCFR type reactors), 4:23116 (CONF- 
781079-3) 
Interpretation of debris bed dryout observed during the D-3 
experiment (LMFBR), 4:23268 


MESONS/DECAY 


Natural-convection heat transfer in a bed of fuel debris cooled at 
both top and bottom (LMFBR), 4:23290 
Radiative heat transfer in a horizontal molten fuel layer with 
volumetric heating (LMFBR), 4:23291 
MELTDOWN/HYDRAULICS 
Compendium of core debris retention technology (LMFBR), 
4:23128 (GEFR-00411) 
Debris bed and sacrificial materials interactions at high 
temperatures (LMFBR), 4:23267 
Effect of radiative heat transfer on the thermal-fluid behavior of 
molten UO. (LMFBR), 4:23288 
Transient fuel solidification and relocation from core during 
transition-phase conditions (LMFBR), 4:23277 
Volume-heated boiling pool flow behavior and application to 
transition phase accident conditions (LMFBR), 4:23109 (BNL- 
NUREG-24984) 
MELTDOWN/TWO-PHASE FLOW 
Volume-heated boiling pool flow behavior and application to 
transition phase accident conditions (LMFBR), 4:23109 (BNL- 
NUREG-24984) 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/BIOLOGICAL FUNCTIONS 
Visible light and ozone damage to mammalian membranes, 4:24709 
(LBL-6877) 
MEMBRANES/CHEMICAL ANALYSIS 
Low molecular weight Ca* -carrier from inner mitochondrial 
membrane, 4:24592 (UR-3490-1419) 
MEMBRANES/ELECTRIC POTENTIAL 
Biological conversion of light energy into electrochemical 
potential, 4:22078 
MERCAPTANS 
See THIOLS 
MERCURY/ABSORPTION SPECTROSCOPY 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
MERCURY/ACTIVATION ANALYSIS 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 
Water conservation with in-situ oil shale development, 4:21638 
(LBL-6877) 
MERCURY/DIFFUSION 
Use of perfusion in the study of placental transport of mercury and 
cadmium (Guinea pigs), 4:24703 (CONF-771017-) 
MERCURY/ENVIRONMENTAL TRANSPORT 
Model evaluation of the relative importance of factors influencing 
the environmental behavior of mercury, 4:24555 (CONF- 
760429-) 
MERCURY/MONITORING 
Mercury in fish and sediments in two eutrophic Michigan lakes 
with respect to time and urbanization, 4:24564 (CONF-760429-) 
MERCURY/REMOVAL 
Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 
MERCURY/TOXICITY 
Growth responses of selected freshwater 
and scrubber ash slurry generated by 
4:21260 (IS-T-814) 
MERCURY/X-RAY FLUORESCENCE ANALYSIS 
Water conservation with in-situ oil shale development, 4:21638 
(LBL-6877) 
MERCURY BASE ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of uranium-mercury system, 4:23926 
(IS-T-824) 
MERCURY CHLORIDES/BIOLOGICAL EFFECTS 
Dynamics of cesium-134 and biomass in treated and untreated 
turkey oak leaf-litter bags (Effect of microflora on loss rates of 
weight and '*Cs from oak leaf litter), 4:24543 (CONF-760429-) 
MERCURY IONS/TOXICITY 
= effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 
MESON RESONANCES 
See also CHARMED MESON RESONANCES 
D RESONANCES 
D-1865 RESONANCES 
ETA-700 RESONANCES 
F-1260 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/COUPLING 
Multiquark mesons, 4:24800 (ORO-3992-355) 
MESONS 
See also MESON RESONANCES 
MESONS/COUPLING 
Multiquark mesons, 4:24800 (ORO-3992-355) 
MESONS/DECAY 
Particle physics using nuclear targets, 4:24804 (COO-3065-211) 


to trace elements 
sat fired power plants, 





MESONS/PARTICLE PRODUCTION 


MESONS/PARTICLE PRODUCTION 
Particle physics using nuclear targets, 4:24804 (COO-3065-211) 
ABOLISM/GENETIC VARIABILITY 
Genetic differences in polycyclic-aromatic-hydrocarbon 
metabolism and their effects on oocyte killing in developing 
mice (3-methylcholanthrene), 4:24682 (CONF-771017-) 
METABOLISM/TEMPERATURE EFFECTS 
Conversion of glucose-polymer to sucrose in Chlorella induced by 
high temperature, 4:22082 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/ARC FURNACES 
Efficient use of power in electric arc furnaces, 4:23680 
METAL INDUSTRY/ENERGY CONSERVATION 
Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 
METAL INDUSTRY/ENERGY EFFICIENCY 
Prototypes and demonstration plants for better energy utilization, 
4:23671 (SIND-1978-6) 
METAL INDUSTRY/HEAT RECOVERY EQUIPMENT 
Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 
METAL INDUSTRY/INDUSTRIAL WASTES 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
METAL INDUSTRY/LIQUID WASTES 
Process for recovery of waste H2SO, and HC! (Patent), 4:23692 
METAL INDUSTRY/SOLAR PROCESS HEAT 
Operating data from a solar energy system with heat pump 
augmentation for industrial process heat, 4:22311 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Slag waste heat recovery and utilization in the elemental 
phosphorus industry. Final report, October 28, 1977-April 30, 
1978, 4:23682 (CONS-5088-1) 
METAL INDUSTRY/WASTE PRODUCT UTILIZATION 
Development of a process for the recovery of electrolytic copper 
and cobalt from Rokana converter slag, 4:23695 
Investigation of a new technique for the treatment of steel plant 
waste oxides in an extended arc flash reactor, 4:23696 
Recovery of copper from leach solutions with sulphur dioxide, 
:23697 


METAL-METAL OXIDE BATTERIES 
See also IRON-NICKEL BATTERIES 
NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
ZINC-MANGANESE BATTERIES 
METAL-METAL OXIDE BATTERIES/EFFICIENCY 
Experimental study on the galvanic deposition and dissolution of 
manganese and manganese dioxide in acid solution with regard 
to the rechargeable ganese dioxide battery, 
4:23351 (BMFT-FB-T-77-65) ‘ 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Method of making a lithium-silicon boron electrode for electrica! 
energy storage device (Patent), 4:23370 
METAL-NONMETAL BATTERIES/CATHODES 
Electrochemical determinations of the chemical Potential and 
diffusivity of sodium in Na/sub x/TaS: at 300°K, 4:24041 
Electrochemical determination of the chemical potential of lithium 
in Li/sub x/TaS: at 300°K, 4:24042 
Evaluation of lithium titanates as cathode materials, 4:23402 
Mechanism of electrodes based upon inorganic intercalation 
compounds (Li/TiS: and similar), 4:23400 
Mechanisms for the electrochemical reduction in nonaqueous 
media of cathodic materials used in lithium batteries. II. 
Mechanism of the electrochemical reduction of silver chromate 
in the mixture propylene carbonate-1,2-dimethoxyethane, 
4:23355 
METAL-NONMETAL BATTERIES/CHEMICAL REACTION 
KINETICS 
Mechanisms for the electrochemical reduction in nonaqueous 
media of cathodic materials used in lithium batteries. II. 
Mechanism of the electrochemical reduction of silver chromate 
= oe propylene carbonate-1,2-dimethoxyethane, 
= yeas aia BATTERIES/ELECTROMOTIVE 
Electrochemical determination of the chemical potential of lithium 
in Li/sub x/TaS, at 300°K, 4:24042 
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METALS 
See also ACTINIDES 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/BINDING ENERGY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
METALS/BIOLOGICAL EFFECTS 
Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 
METALS/BONDING 
Process for producing clad metals (Patent), 4:23835 
METALS/CLADDING 
Process for producing clad metals (Patent), 4:23835 
METALS/CLEAVAGE 
Critique of the Ayres-Stein method of predicting cleavage planes 
in metals, 4:23893 
METALS/CORROSION RESISTANCE 
Corrosion resistance of KBI materials, 4:23978 
METALS/ENVIRONMENTAL TRANSPORT 
Role of synthetic chelating agents in trace metal uptake by plants, 
4:24527 (CONF-760429-) 
METALS/MATERIALS RECOVERY 
Process for recovering mineral values from fly ash (Patent), 
4:23690 
Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23704 
(NTIS/PS-78/0763) 
METALS/PURIFICATION 
Ultrapurification of reactive metals, 4:23822 (IS-M-167) 
METALS/SURFACE COATING 
Oven curing: energy conservation and emission control in coil 
coating. Technical briefing report: technology transfer, 4:23684 
(TID-28705) 
METALS/UPTAKE 
Role of synthetic chelating agents in trace metal uptake by plants, 
4:24527 (CONF-760429-) 
METEORIC WATER/ISOTOPE RATIO 
Isotopic composition of waters from the El Tatio geothermal field, 
Northern Chile, 4:22527 
METEOROLOGY/DATA ACQUISITION SYSTEMS 
Wind prospector’s instrument, 4:22569 (PNL-2514) 
METEOROLOGY/DATA COMPILATION 
Characterizing dispersion on a climatological basis (Effects of 
climatological factors on atmospheric transport of radioactive 
effluents fon nuclear power —_. hy 24505 (PNL-SA-6832) 
METEOROLOGY/DATA PROCESSIN 
Study of applying the Atmospheric is Advisory Capability 
to nuclear power plants (Use of ARAC to forecast hazards of 
accidental release of radionuclides to the atmosphere), 4:24506 
(UCRL-52525) 
METHANATION/CATALYSTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, March 21, 
1978-June 20, 1978, 4:21192 (FE-2729-3) 
Methanation catalysts: activity, adsorption and degradation studies 
of nickel and nickel bimetallic catalysts for methanation, 4:21921 
METHANATION/CHEMICAL REACTION KINETICS 
Kinetics of methanation in a Berty reactor, 4:21923 
METHANE/ADSORPTION ISOTHERMS 
Methane prediction in coal mines (116 references), 4:21282 
METHANE/BIOSYNTHESIS 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1977-June 15, 1978, 4:21925 (COO-2983-8) 
Enhancement of methane production in the anaerobic digestion of 
sewage sludges, 4:21929 (PNL-SA-6807) 
Fuel gas production from selected biomass via anaerobic 
fermentation, 4:22095 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
Methane formation and methane oxidation by methanogenic 
bacteria, 4:24593 
Methane production from beef cattle feedlots, 4:22051 (CONF- 
7806107-2) 
METHANE/CHEMICAL EXPLOSIONS 
Instrument safety in explosive atmospheres, 4:21291 
METHANE/CHEMICAL REACTION YIELD 
Enhancement of methane production in the anaerobic digestion of 
sewage sludges, 4:21929 (PNL-SA-6807) 
METHANE/COMBUSTION 
Catalytic properties of natural and rare-earth-promoted 
manganese nodules, 4:24137 (BM-RI-8330) 
METHANE/FORECASTING 
Methane prediction in coal mines (116 references), 4:21282 
METHANE/IGNITION 
Strong ignition limits for methane-hydrogen mixtures, 4:21917 
(LBL-6877) 
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METHANE/PRODUCTION 

Fusion and coal energy system for the production and delivery of 
SNG, steam, and electric power: the Burning Bush Concept, 
4:21873 

METHANE/RECOVERY 
Methane drainage study in the Sunnyside Coalbed, Utah, 4:21275 
(BM-RI-8323) 
METHANE/REVIEWS 
Methane prediction in coa! mines (116 references), 4:21282 
METHANE/THERMOCHEMICAL HEAT STORAGE 
Chemical storage of thermal energy, 4:22474 (LBL-6877) 
METHANOGENIC BACTERIA/METABOLISM 

Methane formation and methane oxidation by methanogenic 

bacteria, 4:24593 
METHANOL/MARKET 

Methane and methanol as energy carriers. Economy study , 

4:21566 (BMFT-FB-T-77-84 
METHANOL/SOLUBILITY 

Effect of salt on the mutual solubility in the system gas 

condensate--methanol--water, 4:21594 
METHANOL/SYNTHESIS 

Biomass based methanol process, 4:22068 

Conceptual design of a coal to methanol commercial plant. 
Volume I. Technical. Interim Final Report, July 16, 1976- 
February 15, 1978, 4:21185 (FE-2416-24(Vol.1)) 

Conceptual design of a coal to methanol commercial plant. 
Annual report, July 16, 1976-July 29, 1977, 4:21930 (FE-2416- 
16) 

Methanol and methy]! fuel catalysts. Quarterly report, September- 
November 1978, 4:21934 (FE-3177-1) 

METHANOL/USES 

Conceptual design of a coal to methanol commercial plant. 
Volume I. Technical. Interim Final Report, July 16, 1976- 
February 15, 1978, 4:21185 (FE-2416-24(Vol.1)) 

METHANOL PLANTS/DESIGN 

Conceptual design of a coal to methanol commercial plant. 
Volume I. Technical. Interim Final Report, July 16, 1976- 
February 15, 1978, 4:21185 (FE-2416-24(Vol.1)) 

Conceptual design of a coal to methanol commercial plant. 
Volume IV A. Drawings, specifications and alternate designs. 
Interim final report, 16 July, 1976-15 February 1978, 4:21932 
(FE-2416-24(Vol.4A)) 

Conceptual design of a coal to methanol commercial plant. 
Volume IVB. Interim final report, July 16, 1976-February 15, 
1978, 4:21933 (FE-2416-24(Vol.4B)) 

Conceptual design of a coal to methanol commercial plant. 
Executive summary. Interim final report, July 16, 1976- 
February 15, 1978, 4:21918 (FE-2416-24) 

Conceptual designs of commercial plants: coal to methanol and 
methanol to gasoline. Quarterly technical progress report, 
October 29, 1977-January 27, 1978, 4:21919 (FE-2416-25) 

Conceptual design of a coal to methanol commercial plant. 
Annual report, July 16, 1976-July 29, 1977, 4:21930 (FE-2416- 


16) 
METHANOL PLANTS/ECONOMIC ANALYSIS 

Conceptual design of a coal to methanol commercial plant. 
Volume II. Commercial plant economic analysis. Interim final 
report, July 16, 1976-February 15, 1978, 4:21931 (FE-2416- 
24(Vol.2)) 

Conceptual design of a coal to methanol commercial plant. 
Executive summary. Interim final report, July 16, 1976- 
February 15, 1978, 4:21918 (FE-2416-24) 

METHEMOGLOBIN/CHEMICAL REACTIONS 

Chain heterogeneity as demonstrated by the ferricyanide oxidation 
of the one-site reduced bovine methemoglobin. Progress report, 
December 1, 1977-November 30, 1978 (After pulsed radiolytic 
reduction), 4:24107 (COO-3221-51) 

METHYL IODIDE/ADSORPTION 

Removal of radioactive methyl iodide by silver impregnated 

alumina and zeolite, 4:21766 
METHYL METHACRYLATE/THERMAL EXPANSION 

Thermal expansion of glasses at low temperatures, 4:24027 (IS-T- 
829) 

METHYL METHANESULFONATE/BIOLOGICAL EFFECTS 

Effects of methyl methanesulfonate and dimethylnitrosamine on 
sperm production in Syrian hamsters, 4:24684 (CONF-771017-) 

Radiosensitivity of the mouse embryo and dominant lethal 
mutation induction by ionizing radiation or methyl 
methanesulfonate analyzed in vitro (X radiation), 4:24653 
(CONF-771017-) 

METHYLBENZENE 
See TOLUENE 
METHYLENE RADICALS/CHEMICAL REACTIONS 
Dimerization of carbene to ethylene, 4:24116 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 


MICHIGAN/ENERGY SUPPLIES 


METHYLMERCURY/BIOLOGICAL EFFECTS 
Contrasting embryopathy produced by acute high and chronic 
low doses of methyl mercury (Rats), 4:24700 (CONF-771017-) 
METHYLMERCURY/DOSE-RESPONSE RELATIONSHIPS 
Contrasting embryopathy produced by acute high and chronic 
low doses of methyl mercury (Rats), 4:24700 (CONF-771017-) 
METHYLTETRAHYDROFURAN 
See MTHF 
MFTF DEVICES/SPECIFICATIONS 
Open confinement systems, 4:24929 (UCRL-50051-78-3) 
MFTF DEVICES/SUPERCONDUCTING MAGNETS 
Development and technology, 4:24995 (UCRL-50051-78-3) 
MHD CHANNELS/COMPUTER CODES 
User's manual for the magnetohydrodynamic generator channel 
code, MHDCHN, 4:23557 (SAND-78-1260) 
MHD CHANNELS/DESIGN 
Cold wall Faraday type generating channel, 4:23560 
Two-dimensional MHD channel design, 4:23556 (CONF-781234- 


1) 
MHD CHANNELS/ELECTRIC CURRENTS 
User's manual for the magnetohydrodynamic generator channel 
code, MHDCHN, 4:23557 (SAND-78-1260) 
MHD CHANNELS/ELECTRIC POTENTIAL 
User's manual for the magnetohydrodynamic generator channel 
code, MHDCHN, 4:23557 (SAND-78-1260) 
MHD CHANNELS/GAS FLOW 
One-dimensional flow of a real gas in a diverging channel with 
generalized Ohm’s law, 4:23558 
MHD CHANNELS/MATHEMATICAL MODELS 
Two-dimensional MHD channel design, 4:23556 (CONF-781234- 


1) 
MHD CHANNELS/PERFORMANCE TESTING 
Cold wall Faraday type generating channel, 4:23560 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
MHD GENERATORS/CORROSION 
Chemical activities of alkali sulfates in hot corrosion, 4:21508 
(ANL-77-84) 
MHD GENERATORS/DESIGN 
Ferrofluidic electrical generator _——. 4:23552 
MHD GENERATORS/FLUCTUATION 
Effect of nonideal conditions on the mented performance of 
Faraday MHD generators, 4:23553 
MHD GENERATORS/MAGNETIC FIELDS 
Coaxial magnetohydrodynamic generator, 4:23559 
MHD GENERATORS/MAGNETOGASDYNAMICS 
One-dimensional flow of a real gas in a diverging channel with 
generalized Ohm's law, 4:23558 
MHD GENERATORS/PERFORMANCE 
Effect of nonideal conditions on the electrical performance of 
Faraday MHD generators, 4:23553 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Analysis of superconducting magnet systems for the m.h.d. energy 
conversion, 4:23554 
Stability calculations for MHD magnets, 4:23571 (CONF-781055- 
4 


) 
MHD POWER PLANTS/CONTAINMENT 
State-of-the-art: alumina ceramics for energy applications, 4:23982 
MHD POWER PLANTS/ECONOMICS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
MHD POWER PLANTS/ENVIRONMENTAL IMPACTS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
MHD POWER PLANTS/PERFORMANCE 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
MHD POWER PLANTS/RADIANT HEAT TRANSFER 
Heat transfer from a high temperature condensable mixture, 
4:24287 (CONF-781110-13) 
MHD POWER PLANTS/RESEARCH PROGRAMS 
Assessment of technology for advanced power cycles, 4:22602 
(FE-1216-5) 
MICE/BEHAVIOR 
Role of neurotransmitters and protein synthesis in short- and long- 
term memory, 4:24586 (LBL-8322) 
MICE/LIFE SPAN 
Mammalian life histories: their evolution and molecular-genetic 
mechanisms, 4:24585 (CONF-780777-1) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/ENERGY POLICY 
Toward a unified Michigan energy policy, 4:23501 (NP-23459) 
MICHIGAN/ENERGY SUPPLIES 
Toward a unified Michigan energy policy, 4:23501 (NP-23459) 





MICHIGAN/NATURAL GAS DEPOSITS 


MICHIGAN/NATURAL GAS DEPOSITS 
Interpreting Silurian Niagaran reefs in the Michigan Basin, 
4:21363 
MICHIGAN/PETROLEUM DEPOSITS 
Interpreting Silurian Niagaran reefs in the Michigan Basin, 
:21363 


MICROBIAL FLORA 
See MICROORGANISMS 
MICROEARTHQUAKES/SEISMIC SURVEYS 
Extreme microearthquakes in Onuma area of north Hachimantai, 
4:22505 (CONF-761253-11) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
North Stanley Polymer Demonstration Project. Third annual and 
final report, 4:21369 (BETC/RI-78/19) 
MICROEMULSION FLOODING/RESEARCH PROGRAMS 
Ln oe flooding: An overview, 4:21416 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 
MICROORGANISMS/CATABOLISM 
Microbial catabolism, the carbon cycle and environmental 
pollution, 4:24535 
MICROORGANISMS/CHEMICAL ANALYSIS 
Elemental analysis of terrestrial microflora and fauna with an 
electron microbeam technique, 4:24513 (CONF-760429-) 
MICROPROCESSORS/DESIGN 
Wind prospector’s instrument, 4:22569 (PNL-2514) 
MICROPROCESSORS/PROGRAMMING 
LSI-11 writable control store enhancements to U.C.S.D. Pascal, 
4:25140 (UCRL-81808) 
Software development system for small dedicated and front-end 
microcomputer (LSI-11) applications, 4:25120 (CONF-7811112- 
1 


MICROPROCESSORS/SPECIFICATIONS 
Nuclear Instrumentation Module (NIM) standard logic processor 
as a portal signal analyzer, 4:24393 (RFP-2808) 
MICROSPHERES/INTRAVENOUS INJECTION 
Lung response to localized irradiation from plutonium 
microspheres (75*Pu, 7°°Pu, '47Pm, 57Co), 4:24667 
MICROWAVE AMPLIFIERS/BEAM TRANSPORT 
Gyrotron output transmission circuit, 4:25031 (CONF-781218-2) 
MICROWAVE AMPLIFIERS/MICROWAVE EQUIPMENT 
Gyrotron output transmission circuit, 4:25031 (CONF-781218-2) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Influence of microwave exposure on functional maturation of the 
rat, 4:24616 (CONF-771017-) 
MICROWAVE RADIATION/HEALTH HAZARDS 
Adult behavioral deficit in rats exposed prenatally to 918-MHz 
microwaves, 4:24584 (CONF-771017-) 
MID-ATLANTIC REGION 
See also NEW YORK 
PUERTO RICO 
MID-ATLANTIC REGION/OFFSHORE OPERATIONS 
Environmental planning for offshore oil and gas. Volume V: 
pe tee status reports. part 2: Mid and South Atlantic. Final 
chnical report, 4:21375 (PB-281447) 
MILKY WAY/GAMMA SPECTRA 
Observations of medium energy gamma ray emission from the 
galactic center region (15 to 100 MeV), 4:24742 (N-78-24032) 
MILLET/PHOTOSYNTHESIS 
Effects of light intensity on the rates of photosynthesis and 
photorespiration in Cs and C, plants, 4:22086 
MINE HAULAGE 
Evaluation of a flywheel-powered shuttle car. Final technical 
report as of August 25, 1978, 4:23321 (FE-8890) 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL CYCLING 
Coal combustion, trace-element emissions, and mineral cycles, 
4:24476 (CONF-760429-) 
Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 
Role of herbivores in mineral cycling, 4:24510 (CONF-760429-) 
MINERAL CYCLING/BIOLOGICAL MODELS 
Controls on decomposition and mineral release in wet meadow 
tundra: a simulation approach (N, Ca, P), 4:24531 (CONF- 
760429-) 
MINERAL CYCLING/CHEMISTRY 
Introductory comments, 4:24475 (CONF-760429-) 
MINERAL CYCLING/FLOWSHEETS 
Is there a paradigm for nutrient cycling, 4:24466 (CONF-760429-) 
MINERAL CYCLING/MATHEMATICAL MODELS 
Compartmental lumping in nutrient cycling models, 4:24467 
(CONF-760429-) 


ERA Vol. 4, No. 9 


Cycling index: a general definition for cycling in compartment 
models, 4:24511 (CONF-760429-) 

Internal nutrient cycling as related to plant life-form: a simulation 
approach (Ledum palustre, Salix pulchra, Eriophorum 
vaginatum), 4:24512 (CONF-760429-) 

Model evaluation of the relative importance of factors influencing 
the environmental behavior of mercury, 4:24555 (CONF- 
760429-) 

MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/WASTE HEAT UTILIZATION 
Slag waste heat recovery and utilization in the elemental 
phosphorus industry. Final report, October 28, 1977-April 30, 
1978, 4:23682 (CONS-5088-1) 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS/CONVERSION 
Hydrocarbon reforming process (Patent), 4:21428 
MINERAL OILS/PURIFICATION 
Simultaneous deasphalting-extraction process (Patent), 4:21435 
MINERAL RESOURCES 
Physical versus social scarcity of minerals, 4:23449 
MINERAL WASTES/CALCINATION 

Environmental control technology for contaminated drainage 

from coal and coal wastes, 4:21248 (LA-UR-78-3151) 
MINERAL WASTES/CHEMICAL COMPOSITION 

Influence of uranium mill tailings on tree growth at Elliot Lake, 

4:21837 
MINERAL WASTES/LAND RECLAMATION 

Wildlife investigations at a coal refuse reclamation site in Southern 

Illinois, 4:21257 (CONF-781240-1) 
MINERAL WASTES/RUNOFF 

Environmental control technology for contaminated drainage 

from coal and coal wastes, 4:21248 (LA-UR-78-3151) 
MINERAL WASTES/WASTE DISPOSAL 

Actions needed to improve the safety of coal mine waste disposal 
sites. Report to the House Subcommittee on Energy and Power, 
Committee on Interstate and Foreign Commerce by the 
Comptroller General of the United States, 4:21239 (CED-77-82) 

MINERALS 
See also ANHYDRITE 
CLAYS 


PYROXENES 
TRONA 


ZEOLITES 
MINERALS/ACTIVATION ANALYSIS 
Activation analysis of ores and minerals (187 references), 4:24055 
MINERALS/MATERIALS RECOVERY 
Recovery of minerals from coal fly ash. Quarterly technical 
progress report, July 1, 1978-September 30, 1978, 4:21246 (IS- 
4574) 
MINERALS/RECOVERY 
Concentration of underground brines in situ by solar evaporation 
(Patent), 4:22344 
MINERALS/SORPTIVE PROPERTIES 
Applicability of microautoradiography to sorption studies, 4:21836 
(LA-7609-MS) 
MINING 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ELECTRICAL EQUIPMENT 
Electrical evolution: its application to mining, 4:21286 
MINING EQUIPMENT 
Breaking new ground in mechanised mining, 4:24247 
Design and application of remote manipulator systems, 4:24201 
MINING EQUIPMENT/STANDARDS 
Instrument safety in explosive atmospheres, 4:21291 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS/OPTICS 
Optical analysis of spherical segment solar collectors, 4:22472 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/SIMULATION 
Dispersion of miscible fluids in porous media. Part 2, 4:21372 
(ORNL/MIT-276) 
MISSILE PROTECTION 
Turbine-missile casing exit tests (PWR; BWR), 4:23239 
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MISSILES/IMPACT TESTS 
Impact load for tornado-generated missiles, 4:23201 
MISSISSIPPI RIVER/MINERAL CYCLING 
Chemical transformations of cadmium and zinc in Mississippi 
River sediments as influenced by pH and redox potential, 
4:24560 (CONF-760429-) 
MISSOURI/HUMIDITY 
Structure of the daytime urban moisture field, 4:24471 
MISSOURI RIVER BASIN/ENERGY SOURCE DEVELOPMENT 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
MISSOURI RIVER BASIN/WATER RESOURCES 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
MITOCHONDRIA/CHEMICAL ANALYSIS 
Low molecular weight Ca** -carrier from inner mitochondrial 
membrane, 4:24592 (UR-3490-1419) 
MIUS 
(Modular Integrated Utility Systems.) 
Heat transfer performance of an air-cooled tube in a fluidized-bed 
furnace, 4:24315 (ORNL/HUD/MIUS-49) 
MIXED OXIDE FUEL FABRICATION PLANTS/ACCOUNTING 
Material control in nuclear fuel fabrication facilities. Part II. 
Accountability, instrumentation and measurement techniques in 
fuel fabrication facilities, 4:21696 (UCRL-13916(Pt.2)) 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
DECOMMISSIONING 
Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 
MIXED OXIDE FUEL FABRICATION PLANTS/RADIATION 
HAZARDS 
Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
SAFEGUARDS 
Safeguarding a domestic mixed oxide industry against a 
hypothetical subnational threat; executive summary. Technical 
report, 4:21853 (PB-281198) 
MOBILE HOMES/HEATING SYSTEMS 
Thermal performance of a two-bedroom mobile home. Final 
report, 4:23542 
MOBILE HOMES/SOLAR WATER HEATERS 
Solar water heater for trailers and buildings (Patent), 4:22323 
MOBILE HOMES/THERMAL EFFICIENCY 
Thermal performance of a two-bedroom mobile home. Final 
report, 4:23542 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODERATING DETECTORS/EFFICIENCY 
Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO-2225-T45-1) 
MODIFIED IN-SITU PROCESSES/BENCH-SCALE 
EXPERIMENTS 
Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil 
shales, 4:21621 
MOISTURE GAGES/ACCURACY 
Examination of specific aspects of cooling tower testing 
methodology. Final report, 4:22596 (EPRI-FP-953) 
MOLDS 
See FUNGI 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS/RECOMBINATION 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 
3) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/ELECTRONIC STRUCTURE 
Applications of electronic structure theory (Book), 4:24102 
Methods of electronic structure theory (Book), 4:24101 
MOLTEN METAL-WATER REACTIONS 
Large-scale steam explosions (PWR; BWR), 4:23218 
On the mechanism for hydrodynamic fragmentation (PWR; 
BWR), 4:23220 
Steam explosions with molten iron oxides (PWR; BWR), 4:23219 


MOLYBDENUM ALLOYS/MICROSTRUCTURE 


MOLTEN METAL-WATER REACTIONS/ACOUSTIC 

MONITORING 

Measurement of the sound produced during steam injections into 
sodium (LMFBR), 4:23287 

MOLTEN METAL-WATER REACTIONS/TEST FACILITIES 

Measurement of the sound produced during steam injections into 

sodium (LMFBR), 4:23287 
MOLTEN SALT COAL GASIFICATION PROCESS/ 

COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

MOLTEN SALTS/SENSIBLE HEAT STORAGE 

Two stage thermal storage for a solar electric power plant, 

4:22484 
MOLYBDATES/ELECTROCHEMICAL COATING 

Process for applying thin molybdenum containing coatings on 

aluminum for solar energy absorption (Patent), 4:22399 
MOLYBDENUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 

MOLYBDENUM/BRAZING 

Brazing molybdenum and tungsten for high temperature service, 

4:23829 
MOLYBDENUM/CATALYTIC EFFECTS 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 

Gas generator research and development: BI-GAS process. 88th 
monthly progress report, December 1978. BCR Report L-956, 
4:21175 (FE-1207-56) 

MOLYBDENUM/COMPARATIVE EVALUATIONS 

Comparison of trace metals in South Carolina floodplain and 
marsh sediments (Copper, zinc, lead, molybdenum), 4:24562 
(CONF-760429-) 

MOLYBDENUM/CORROSION RESISTANCE 

Corrosion studies on retrievable spent fuel containers: a progress 

report, 4:21819 (UCID-17917) 
MOLYBDENUM/DIFFUSION 

A study of interdiffusion processes in powder en 
bimetals (isliedovania protsessof vzaimnoi diffuzi 
metalokeramicheskikh bimatallakh), 4:23927 (PB-280765-T/SL) 

MOLYBDENUM/INTERFACES 

Replication technique for examining defects in the interface of a 

metal-to-glass ceramic bond, 4:23849 (GEPP-TIS-391) 
MOLYBDENUM/LEACHING 

Hydrothermal reactions of nuclear waste solids . A preliminary 

study (At 350 and 250°C), 4:21796 (PNL-2759) 
MOLYBDENUM/PERMEABILITY 

A study of interdiffusion processes in powder metallurgical 
bimetals (isliedovania protsessof vzaimnoi diffuzii v 
metalokeramicheskikh bimatallakh), 4:23927 (PB-280765-T/SL) 

MOLYBDENUM ALLOYS 
See also MOLYBDENUM BASE ALLOYS 
MOLYBDENUM ALLOYS/BRAZED JOINTS 

Direct brazing of ceramics, graphite and refractory metals, 

4:23841 
MOLYBDENUM ALLOYS/BRAZING 

Brazing molybdenum and tungsten for high temperature service, 

4:23829 
MOLYBDENUM ALLOYS/CRACKS 

Characterization of elasto-plastic material behavior using the 

concepts of crack opening stretch and J integral, 4:23903 
MOLYBDENUM ALLOYS/FABRICATION 

New amorphous MoyeCos, alloy prepared by high-rate sputter 

deposition, 4:23828 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 

New amorphous Moy6Cos, alloy prepared by high-rate sputter 

deposition, 4:23828 
MOLYBDENUM ALLOYS/HYDRIDATION 

Reaction of hydrogen with binary system alloys of titanium and 

zirconium with other metals, 4:23939 
MOLYBDENUM ALLOYS/ION CHANNELING 

Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV **Ni beam), 4:23968 

MOLYBDENUM ALLOYS/ION MICROSCOPY 

Atom probe field ion microscope study of the range and 

diffusivity of helium in tungsten, 4:23963 (COO-3158-63) 
MOLYBDENUM ALLOYS/MICROHARDNESS 

New amorphous Moy6Cos, alloy prepared by high-rate sputter 

deposition, 4:23828 
MOLYBDENUM ALLOYS/MICROSTRUCTURE 

New amorphous Moy6Cos, alloy prepared by high-rate sputter 

deposition, 4:23828 





MOLYBDENUM ALLOYS/PHASE STUDIES 


MOLYBDENUM ALLOYS/PHASE STUDIES 
Oxygen partial pressure: a key to alloying and discovery in metal 
oxide-metal eutectic systems, 4:23986 (CONF-781172-1) 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °*Ni beam), 4:23968 
MOLYBDENUM ALLOYS/PROTON CHANNELING 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °*Ni beam), 4:23968 
MOLYBDENUM ALLOYS/SURFACE HARDENING 
Effects of surface hardening treatments on wear resistance of Mo 
and TZM sheet, 4:23843 
MOLYBDENUM BASE ALLOYS 
See also ALLOY-TZM 
MOLYBDENUM BASE ALLOYS/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
MOLYBDENUM IONS/ENERGY LEVELS 
Beam foil spectroscopy of heavy ions at energies from 20 to 238 
MeV (Review, lifetime), 4:24751 (BNL-24909) 
MOLYBDENUM ORES/ORE PROCESSING 
Treatment of molybdenite ore using a 2 kW solar furnace, 4:22301 
(LA-UR-79-6) 
MOLYBDENUM ORES/SOLAR PROCESS HEAT 
Treatment of molybdenite ore using a 2 kW solar furnace, 4:22301 
(LA-UR-79-6) 
MOLYBDENUM OXIDES/METALLURGICAL EFFECTS 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
MOLYBDENUM OXIDES/SINTERING 
Surface area reduction kinetics during intermediate stage sintering, 
4:24014 
MOLYBDENUM SULFIDES/MAGNETIZATION 
Neutron scattering studies of the coexistence of long-range 
magnetic order and superconductivity in Dy: 2Mo¢Ss and Tb: 
2Mo6Ss, 4:24039 (BNL-25243) 
MOLYBDENUM SULFIDES/NEUTRON DIFFRACTION 
Neutron scattering studies of the coexistence of long-range 
magnetic order and superconductivity in Dy: 2MogSs and Tb; 
2Mo¢Ss, 4:24039 (BNL-25243) 
MONAZITES/SYNTHESIS 
Synthesis of nuclear waste monazites, ideal actinide hosts for 
geologic disposal, 4:21828 
MONEL/CORROSION RESISTANCE 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
MONITORING 
See also RADIATION MONITORING 
MONITORING/DATA COMPILATION 
Computer program for monitoring sample flow from 
environmental surveillance activities at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM-6599) 
MONITORING/QUALITY ASSURANCE 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776) 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
MONITORING NETWORK 
See MONITORING 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS/BIOLOGICAL RADIATION EFFECTS 
Prenatal Cobalt-60 irradiation effects on early postnatal 
— of the squirrel monkey offspring, 4:24654 (CONF- 
1017- 
MONKEYS/TERATOGENESIS 
Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 
MONTANA/GEOCHEMICAL SURVEYS 
Uranium hydrogeochemical and stream sediment reconnaissance 
« i, Bozeman NTMS quadrangle, Montana, 4:21655 (GJBX- 
)) 
MONTANA/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
MONTANA/OIL FIELDS 
Site selection, reservoir definition and estimation of tertiary target 
oil for the bell creek unit “a” micellar-polymer project, 4:21415 
MOON/BEHAVIOR 
Agenda of behavioral toxicology, 4:24714 (UR-3490-1382) 
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MTHF 

(Methyltetrahydrofuran.) 

MTHF/DENSITY 

Viscosity and density of 2-methyltetrahydrofuran as a function of 

temperature, 4:24112 (SAND-78-1414) 
MTHF/VISCOSITY 
Viscosity and density of 2-methyltetrahydrofuran as a function of 
poo 4:24112 (SAND-78-1414) 
MULE D 
See DEER 
MULTIGROUP THEORY/QUADRATURES 
Zero-variance multigroup Monte Carlo quadratures, 4:24881 
MULTINATIONAL ENTERPRISES 
Transnationals, domestic enterprises, and industrial structure in 
host LDCs: a survey, 4:23432 
MULTIPLEXERS/DESIGN 
PDP11 multiplexor, 4:25122 (COO-2383-0054) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 

Fuel gas production from selected biomass via anaerobic 

fermentation, 4:22095 
MUNICIPAL WASTES/BIBLIOGRAPHIES 

Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964-July 
1978, 4:23702 (NTIS/PS-78/0761) 

Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23703 
(NTIS/PS-78/0762) 

Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23704 
(NTIS/PS-78/0763) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23705 
(NTIS/PS-78/0764) 

Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23706 
(NTIS/PS-78/0765) 

MUNICIPAL WASTES/PYROLYSIS 

Edison-Coordinated Joint Regional Solid Waste Energy Recovery 
Project, feasibility investigation. Final report, 4:21926 (PB- 
280159) 

MUNICIPAL WASTES/RECYCLING 

Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964-July 
1978, 4:23702 (NTIS/PS-78/0761) 

Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23703 
(NTIS/PS-78/0762) 

Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23704 
(NTIS/PS-78/0763) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23705 
(NTIS/PS-78/0764) 

Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23706 
(NTIS/PS-78/0765) 

MUNICIPAL WASTES/SEWAGE SLUDGE 

Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 

MUNICIPAL WASTES/WASTE MANAGEMENT 

State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 

MUNICIPAL WASTES/WASTE PROCESSING 

Biomass energy for Hawaii. Volume III. Mixed municipal refuse. 
Final report, 4:21927 (PB-281074) 

Recovering glass from urban refuse by froth flotation, 4:23701 
(BM-RI-8327) 

MUNITIONS 
See ORDNANCE 
MUONS 
See also MUONS MINUS 
MUONS PLUS 
MUONS/MASS 

Erratic electron: nonlinear effects in the theory of the electron, 

4:24903 
MUONS MINUS/ABSORPTION 

Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 

MUONS MINUS/SLOWING-DOWN 

Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
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MUONS PLUS/RADIATIVE DECAY 

Search for p* — e* y (Branching ratio upper limit), 4:24780 (LA- 
UR-78-2631) 

MUTAGEN SCREENING/ANIMAL CELLS 

Azide mutagenicity in mammalian cell culture, 4:24687 (RLO- 
2221/T2-36) 

MUTAGENESIS/DOSE-RESPONSE RELATIONSHIPS 

Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 

MUTANTS/CLASSIFICATION 

Conditional lethal mutants of bacteriophage T4 unable to grow on 

a streptomycin resistant mutant of Escherichia coli, 4:24615 
MUTANTS/TRANSCRIPTION 

Differential transcription of nonrepeated DNAs in Neurospora 

crassa mutants, 4:24613 
MUTATIONS 

See also LETHAL MUTATIONS 
MUTATIONS/MATHEMATICAL MODELS 

Study of mathematical models of mutation and selection in multi- 
locus systems. Four year progress report, December 1, 1974- 
November 30, 1978, 4:24610 (COO-2472-04) 

MUTATIONS/RADIOINDUCTION 

Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 

Mutagenic effect of radionuclides incorporated into DNA of 
Drosophila melanogaster. Progress report, 1977-1978 (Effects of 
tritium decay in labelled sperm), 4:24666 (ORO-3728-11) 

MWD SYSTEMS 
(Measurements While Drilling Systems.) 
MWD SYSTEMS/DESIGN 
Drill string telemeter system (Patent), 4:21396 
MX DEVICES 
See MFTF DEVICES 
MYCOBACTERIUM/CULTURE MEDIA 

Petroleum-oxidizing microflora of the Arctic Seas of the USSR, 

4:24622 


NAHCOLITE/USES 
Nahcolite use development, 4:21634 
NAI DETECTORS 
Side-scatter gamma technique for local density measurements, 
4:23009 


NAI DETECTORS/PERFORMANCE 
16N tagging for two-phase mass flow measurements, 4:23005 
NAPHTHA/CONVERSION 
Hydrocarbon reforming process (Patent), 4:21428 
NAPHTHALENE/DIFFUSION 
Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 
NAPHTHALENE/QUALITATIV® CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
NAPHTHALENE/SOLUBILITY 
Determination of the solubility behavior of some polycyclic 
aromatic hydrocarbons in water, 4:21502 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY ACT/COMPLIANCE 
National Energy Act of 1978: Far-West perspective. A study for 
the U.S. Department of Energy, Federal Region IX, 4:23508 
(UCID-17944(Rev.1)) 
NATIONAL ENERGY ACT/INFORMATION 
National Energy Act, 4:23506 (TID-28919) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/SIMULATION 
Numerical simulation of natural convection in closed containers 
by a fully implicit method, 4:24770 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/ALLOCATIONS 
Natural gas deliveries and curtailments to end-use customers and 
potential needs for additional alternated fuels: 1978-1979 heating 
season (November-March), 4:21569 (DOE/EIA-0150) 
NATURAL GAS/AVAILABILITY 
Natural gas - also in the 3rd millenium. Western European and 
German gas industry, 4:21572 


NATURAL GAS/PROCESSING 


NATURAL GAS/CHARGES 

Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 

NATURAL GAS/CHEMICAL COMPOSITION 

Characterization and analysis of Devonian shales: gas composition 
and release rates, 4:21591 (MERC/SP-77/5) 

Chemical and isotopic composition of gas from Devonian Black 
Shale canned core samples, Martin County, Kentucky and Wise 
County, Virginia, 4:21592 (MERC/SP-77/5) 

Interchangeability of Maui and Kapuni natural gases, 4:23519 

NATURAL GAS/COMBUSTION 
Combustion of natural gas in a high-temperature heater for 
indirect process heating, 4:24323 
NATURAL GAS/COMBUSTION PRODUCTS 
Atmospheric Aerosol Research Group, 4:24481 (LBL-6877) 
NATURAL GAS/COMBUSTION PROPERTIES 

Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977 (8, 11, 14, 20, 22, 25, and 
31% hydrogen), 4:21914 (CONS-2925-2) 

NATURAL GAS/COMPATIBILITY 

Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977 (8, 11, 14, 20, 22, 25, and 
31% hydrogen), 4:21914 (CONS-2925-2) 

NATURAL GAS/DEMAND FACTORS 
Process to calculate the gas demand independently of the weather 
forecast, 4:21570 
NATURAL GAS/DENITRIFICATION 
Nitrogen removal from natural gas, 4:21560 
NATURAL GAS/DESULFURIZATION 

Bulk removal of carbon dioxide with Selexol solvent at Pikes Peak 
Plant, 4:21553 (CONF-7703114-) 

Disposal of acid gas from amine treating units, 4:21548 (CONF- 
7703114-) 

Fundamentals of gas sweetening, 4:21550 (CONF-7703114-) 

Increased natural gas recovery from physical solvent gas treating 
systems, 4:21546 (CONF-7703114-) 

Innovative process for Claus sulfur recovery, 4:21555 (CONF- 
7703114-) 

Reaction equilibria for acid gas systems, 4:21551 (CONF-7703114- 


) 
Removal of hydrogen sulfide from natural gas by direct oxidation, 
4:21564 
Sour gas treating at the world’s largest natural gas processing 
plant, 4:21554 (CONF-7703114-) 
Sulphur recovery at the Ram River Gas Plant, 4:21549 (CONF- 
7703114-) 
NATURAL GAS/ECONOMICS 
Economics of offshore oil and gas suppliers (Book), 4:23518 
NATURAL GAS/ENHANCED RECOVERY 
First eastern gas shales symposium, 4:21580 (MERC/SP-77/5) 
Unconventional gas resources: DOE program in enhanced gas 
recovery, 4:21510 (MERC/SP-77/5) 
NATURAL GAS/INTERCHANGEABILITY 
Interchangeability of Maui and Kapuni natural gases, 4:21593 
Interchangeability of Maui and Kapuni natural gases, 4:23519 
NATURAL GAS/MARKET 
Marketing with regards to the opening of new areas for the supply 
of gas, 4:21571 
Selective marketing in the gas industry. Total surveys as a primary 
task, 4:21574 
NATURAL GAS/MARKETING RESEARCH 
Changing energy market: gas sales with changed market 
conditions (Europe), 4:23522 
NATURAL GAS/MEETINGS 
Proceedings of the gas conditioning conference, 4:21543 (CONF- 
7703114-) 
NATURAL GAS/MIXING 
Blending of hydrogen in natural gas distribution systems. Volume 
II. Combustion tests of blends in burners and appliances. Final 
report, June 1, 1976-August 30, 1977 (8, 11, 14, 20, 22, 25, and 
31% hydrogen), 4:21914 (CONS-2925-2) 
NATURAL GAS/MIXTURES 
Blending of hydrogen in natural gas distribution systems. Volume 
III. Gas blends leakage tests of selected distribution system 
components. Final report, June 1, 1976-April 30, 1978, 4:21915 
(CONS-2925-3) 
NATURAL GAS/OFFSHORE DRILLING 
Economics of offshore oil and gas suppliers (Book), 4:23518 
NATURAL GAS/PROCESSING 
Fundamentals of oil and gas separation, 4:21425 (CONF-7703114-) 





NATURAL GAS/PRODUCTION 


NATURAL GAS/PRODUCTION 
Analysis of structural geological parameters that influence gas 
production from the Devonian shale of the Appalachian Basin, 
4:21526 (MERC/SP-77/5) 
NATURAL GAS/PUBLIC OPINION 
Natural gas heating. The energy saving concept. Topical tasks of 
consumer guidance, 4:23520 
NATURAL GAS/PURIFICATION 
Chloride removal from DEA by ion exchange, 4:21552 (CONF- 
7703114-) 
NATURAL GAS/REFINING 
Statistical thermodynamics of solutions in natural-gas and 
petroleum refining, 4:21449 
NATURAL GAS/STATISTICS 
Natural gas deliveries and curtailments to end-use customers and 
potential needs for additional alternated fuels: 1978-1979 heating 
season (November-March), 4:21569 (DOE/EIA-0150) 
NATURAL GAS/SUPPLY AND DEMAND 
Future availability of natural in the Federal Republic, 4:21573 
NATURAL GAS/TRANSPORT 
Pipeline transport of gases, 4:21590 
NATURAL GAS/UNDERGROUND STORAGE 
Underground storage of natural gas by interstate pipeline 
companies for 1976 and winter 1976-1977, 4:21595 (DOE/EIA- 
0151) 
NATURAL GAS/USES 
Natural gas heating. The energy saving concept. Topical tasks of 
consumer guidance, 4:23520 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
Unconventional gas resources: DOE program in enhanced gas 
recovery, 4:21510 (MERC/SP-77/5) 
NATURAL GAS DEPOSITS/BIOGEOCHEMISTRY 
Overview of the biogeochemistry of fossil fuel hydrocarbons in 
the marine environment, 4:21483 
NATURAL GAS DEPOSITS/DIPMETER LOGGING 
Reservoir evaluation of fractured Cretaceous carbonates in South 
Texas, 4:21365 
NATURAL GAS DEPOSITS/EVALUATION 
Evaluation of the reserves in the light of search and prospecting of 
natural gases from the bottom sediments of the world’s ocean, 
4:21538 
Influence of error in determining the compressibility factor on the 
evaluation of gas reserves, 4:21536 
NATURAL GAS DEPOSITS/EXPLOITATION 
Evaluation of the reserves in the light of search and prospecting of 
natural gases from the bottom sediments of the world’s ocean, 
4:21538 
NATURAL GAS DEPOSITS/EXPLORATION 
Conceptual design of a floating drilling unit for oil and gas 
exploration in greater waterdepth, 4:21333 (BMFT-FB-M-77- 
01 


Conodont color alteration, an organo-mineral metamorphic index, 
and its application to Appalachian basin geology, 4:21335 
(MERC/SP-77/5) 

Correlation between outcrop fractures, geophysics and Rome 
trough structure in Kanawha County, West Virginia, 4:21267 
(MERC/SP-77/5) 

Evaluation of the reserves in the light of search and prospecting of 
——- gases from the bottom sediments of the world’s ocean, 
4: 8 

Gas is where your find it, 4:21540 

Methodology in exploratory-survey operations within the eastern 
Kuban Depression and its northern margin, 4:21361 

Methods for predicting buried low-amplitude upheavals of the 
Dnepr-Don basin, 4:21356 

Oil and gas content of upper Cretaceous fractured deposits in 
northwest Crimea, 4:21350 

Prospects of using an information-measuring system for studying 
oil and gas wells, 4:21352 

Significance of petroleum resource estimates and their relation to 
exploration, 4:21341 

= ey and gas occurrence in the Devonian organic rich 

es of Pennsylvania, 4:21515 (MERC/SP-77/5) 
NATURAL GAS DEPOSITS/EXPLOSIVE FRACTURING 

Environmental impact assessment: chemical explosive fracturing 
project, Petroleum Technology Corporation/Sutton County, 
Texas, 4:21588 (UCRL-17523(Rev.1)) 

NATURAL GAS DEPOSITS/FRACTURES 

Analysis of structural geological parameters that influence gas 
production from the Devonian shale of the Appalachian Basin, 
4:21526 (MERC/SP-77/5) 
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NATURAL GAS DEPOSITS/FRACTURING 

Interrelationships of photolineaments, geological structures, and 
fracture production of natural gas in the Appalachian Plateau of 
West Virginia, 4:21525 (MERC/SP-77/5) 

Novel fracturing treatments in the Devonian shale, 4:21586 
(MERC/SP-77/5) 

Stress trajectory simulations across the Appalachian Plateau 
Province in West Virginia (For fracturing), 4:21585 (MERC/ 
SP-77/5) 

NATURAL GAS DEPOSITS/GAMMA-GAMMA LOGGING 

Interpreting Silurian Niagaran reefs in the Michigan Basin, 
4:21363 

NATURAL GAS DEPOSITS/GEOCHEMICAL SURVEYS 

Hydrogeological preconditions of oil and gas potential in 
Devonian layers of the southeastern part of the Pripyat trough, 
4:21359 

NATURAL GAS DEPOSITS/GEOCHEMISTRY 

Distribution features of trace organic matter in oil and gas 

accumulation zones of the Irkutsk Basin, 4:21344 
NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 

Geological structure and oil-gas potential of cretaceous layers of 
the Taman Peninsula and Southern Portion of the Azov Sea, 
4:21355 

NATURAL GAS DEPOSITS/GEOLOGICAL SURVEYS 

Ways of improving the efficiency of geological survey operations 

in the Northwest Causasus, 4:21354 
NATURAL GAS DEPOSITS/GEOLOGY 

Correlation of pay seams of the lower Cretacean in the Central 
Ob’ oil-gas area, 4:21347 

Gas and oil potential of the southeastern part of northern Sakhalin, 
4:21353 

NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 

Rock mechanics aspects of MHF design in eastern Devonian shale 
gas reservoirs, 4:21584 (MERC/SP-77/5) 

Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 

NATURAL GAS DEPOSITS/LEASING 

Proposed 1979 Outer Continental Shelf oil and gas lease sale 58, 
draft environmental impact statement. western and central Gulf 
of Mexico (Including maps), 4:21493 

NATURAL GAS DEPOSITS/MEETINGS 
First eastern gas shales symposium, 4:21580 (MERC/SP-77/5) 
NATURAL GAS DEPOSITS/NEUTRON LOGGING 

Interpreting Silurian Niagaran reefs in the Michigan Basin, 

4:21363 
NATURAL GAS DEPOSITS/OFFSHORE SITES 

Generation of hydrocarbon gases in modern sedimentary and 
volcanogenic sedimentary formations of the eastern and 
southern parts of the Atlantic Ocean, 4:21539 

NATURAL GAS DEPOSITS/POROSITY 

Analysis of structural geological parameters that influence gas 
production from the Devonian shale of the Appalachian Basin, 
4:21526 (MERC/SP-77/5) 

NATURAL GAS DEPOSITS/RADIOMETRIC SURVEYS 

Critical laboratory and field evaluation of selected surface 
prospecting techniques for locating oil and natural gas, 4:21332 
(BETC/RI-78/18) 

NATURAL GAS DEPOSITS/RESOURCE ASSESSMENT 

Significance of petroleum resource estimates and their relation to 
exploration, 4:21341 

NATURAL GAS DEPOSITS/SEISMIC SURVEYS 

Ways of improving the efficiency of seismic survey operations in 

the southern regions of the Siberian Platform, 4:21345 
NATURAL GAS DEPOSITS/STATISTICS 

Statistical analysis of data from Outer Continental Shelf oil and 

as leases. Progr awd. report, 4:21325 (LA-UR-78-2891) 
NATURAL GAS ITS/WELL LOGGING 

Conflicting odie’ ri on deep carbonate test, 4:21542 

Detailed hydrocarbon logs enhance formation evaluation, 4:21366 

Lithology crossplots: applications in an eva a basin, the 
Maverick Basin of southwest Texas, 4:2154 

Wireline evaluation of the Devonian shale: a ee report, 
4:21513 (MERC/SP-77/5) 

Wireline logs and sample studies in stratigraphy and gas occurence 
of the Devonian shales along the Southern Tie section in eastern 
Kentucky and vicinity, 4:21516 (MERC/SP-77/5) 

NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Interchangeability of Maui and Kapuni natural gases, 4:23519 
NATURAL GAS DISTRIBUTION SYSTEMS/COMPRESSORS 
Compressor stations network at Ruhrgas, 4:21589 
NATURAL GAS DISTRIBUTION SYSTEMS/ 

ELECTROCHEMICAL CORROSION 

Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 2. Prediction and 
mitigation procedures. Final report, 4:22693 (EPRI-EL- 

904(V ol.2)) 
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NATURAL GAS DISTRIBUTION SYSTEMS/ 
ELECTROMAGNETIC RADIATION 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 2. Prediction and 
mitigation procedures. Final report, 4:22693 (EPRI-EL- 
ol.2 


NATURAL GAS DISTRIBUTION SYSTEMS/INSTALLATION 
Distances between gas pipes and other plant equipment, and 
protective measures to be taken, 4:24244 
NATURAL GAS DISTRIBUTION SYSTEMS/LEAK TESTING 
Blending of hydrogen in natural gas distribution systems. Volume 
III. Gas blends leakage tests of selected distribution system 
components. Final report, June 1, 1976-April 30, 1978, 4:21915 
(CONS-2925-3) 
NATURAL GAS DISTRIBUTION SYSTEMS/MIXTURES 
Blending of hydrogen in natural gas distribution systems. Volume 
III. Gas blends leakage tests of selected distribution system 
components. Final report, June 1, 1976-April 30, 1978, 4:21915 
(CONS-2925-3) 
NATURAL GAS FIELDS/AGE ESTIMATION 
Argon in natural gases of northern fields in western Siberia as a 
time index of their formation, 4:21537 
NATURAL GAS FIELDS/DISTRIBUTION 
Distribution of oil and gas fields in the shelves of southeastern 
Asia and Australia, 4:21330 
NATURAL GAS FIELDS/ECONOMIC ANALYSIS 
Technical-economic indicators for working major gas fields, 
4:21561 
NATURAL GAS FIELDS/EXPLOITATION 
Technical-economic indicators for working major gas fields, 
4:21561 
NATURAL GAS FIELDS/SEISMIC SURVEYS 
Update concerning the three-dimensional seismic investigations in 
the Cottageville field, 4:21511 (MERC/SP-77/5) 
NATURAL GAS FIELDS/STRATIGRAPHY 
New Albany Shale and correlative strata in Indiana, 4:21517 
(MERC/SP-77/5) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ENERGY CONSERVATION 
Energy conservation in the natural gas industry, 4:23523 
NATURAL GAS INDUSTRY/STATISTICS 
Statistics of interstate natural gas pipeline companies, 1977, 
4:21568 (DOE/EIA-0145) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/SOLUBILITY 
Effect of salt on the mutual solubility in the system gas 
condensate--methanol--water, 4:21594 
NATURAL GAS PROCESSING PLANTS/FLOWSHEETS 
Fundamentals of gas sweetening, 4:21550 (CONF-7703114-) 
Increased natural gas recovery from physical solvent gas treating 
systems, 4:21546 (CONF-7703114-) 
MDEA used in ethane purification, 4:21545 (CONF-7703114-) 
Sulphur recovery at the Ram River Gas Plant, 4:21549 (CONF- 
7703114-) 
Tailoring your sulfur plant for unusual conditions, 4:21544 
(CONF-7703114-) 
NATURAL GAS PROCESSING PLANTS/GASEOUS WASTES 
ar of acid gas from amine treating units, 4:21548 (CONF- 
114-) 
NATURAL GAS PROCESSING PLANTS/OPERATION 
Bulk removal of carbon dioxide with Selexol solvent at Pikes Peak 
Plant, 4:21553 (CONF-7703114-) 
Sour gas treating at the world’s largest natural gas processing 
plant, 4:21554 (CONF-7703114-) 
NATURAL GAS WELLS 
Petrology of Lower Huron Devonian shale, Columbia Gas 
Transmission Co. well No. 20403, Lincoln County, West 
Virginia, 4:21601 (MERC/SP-77/5) 
NATURAL GAS WELLS/EXPLOSIVE STIMULATION 
Chemical explosive fracturing of eight tight gas wells, 4:21583 
(MERC/SP-77/5) 
Stimulation and characterization of eastern gas shales. Progress 
report, January-March 1978, 4:21579 (LA-7523-PR) 
NATURAL GAS WELLS/GAS YIELDS 
Study of hydrocarbon-shale interaction. Progress report No. 10, 
July 1-September 30, 1978, 4:21532 (ORO-5197-10) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part II. Appendix B, 4:21533 (ORO-5197-10(Pt.2)) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part III. Appendix B, 4:21534 (ORO-5197-10(Pt.3)) 
Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part IV. Appendices B-E, 4:21535 (ORO-5197-10(Pt.4)) 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Method and apparatus for formation fracturing with foam having 
greater proppant concentration (Patent), 4:21394 
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NATURAL GAS WELLS/OFFSHORE DRILLING 

Environmental planning for offshore oil and gas. Volume I: 
Recovery technology. Final technical report, 4:21373 (PB- 
281442) 

NATURAL GAS WELLS/PACKINGS 

Method of gravel packing a well (Patent), 4:21392 

Well packers using metal to metal seals (Patent), 4:21558 
NATURAL GAS WELLS/PRODUCTION 

Relationship of thermodynamic and kinetic parameters to well 
production in Devonian shale, 4:21556 (MERC/SP-77/5) 

NATURAL GAS WELLS/VALVES 

Downhole valve which may be installed or removed by a wireline 

running tool (Patent), 4:21387 
NATURAL GAS WELLS/WELL COMPLETION 

LLL Gas Stimulation Program. Quarterly progress report, July- 
September 1978, 4:21557 (UCRL-50036-78-3) 

Method for treating a well using a chemical wash with fluid loss 
control (Patent), 4:21393 

Treating wells to mitigate flow-after-cementing (Patent), 4:21559 

NATURAL GAS WELLS/WELL DRILLING 

Technical-economic factors of deep drilling, 4:21563 

NATURAL GAS WELLS/WELL STIMULATION 

AMEX/VESCORP Devonian Shale project Lawrence and 
Scioto Counties, Ohio, 4:21587 (MERC/SP-77/5) 

Environmental readiness document: enhanced gas recovery. 
Commercialization Phase III planning, 4:21575 (DOE/ERD- 
0011) 

LLL Gas Stimulation Program. Quarterly progress report, July- 
September 1978, 4:21557 (UCRL-50036-78-3) 

Update on the LLL gas stimulation program, 4:21582 (MERC/ 
SP-77/5) 

Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 

NATURAL NUCLEAR REACTORS/MEETINGS 

Natural fission reactors, 4:21644 (STI/PUB-475) 

NATURAL RADIOACTIVITY 

(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 

NATURAL RADIOACTIVITY/RADIATION HAZARDS 

Natural radioactivity contamination problems, 4:24671 (PB- 
281041) 

Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 

NATURAL URANIUM/NEUTRON TRANSPORT 

Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO-2225-T45-1) 

NAVIER-STOKES EQUATION/NUMERICAL SOLUTION 

Simplified solution algorithms for fluid flow problems, 4:24768 
(LA-UR-78-2813) 

NEA 

(Nuclear Energy Agency.) 

Eighth bi-meeting report of the activities of the NEA-NDC, 
4:25104 (NEANDC-113(U)) 

NEODYMIUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
NEODYMIUM 142 TARGET/PROTON REACTIONS 
(p,n) quasielastic reaction on '**Ba, '**Nd, and '*Sm at 26.0 MeV 
(Differential cross sections), 4:24852 (COO-0535-766) 
NEODYMIUM LASERS/OPERATION 
Janus neodymium glass laser operations manual, 4:24255 (UCID- 
17952) 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Laser damage testing at LLL: an overview and an update, 4:24260 
(UCRL-81630) 
NEOMYCIN 
See ANTIBIOTICS 
NEON/ABSORPTION SPECTROSCOPY 
= of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
877 


NEON/DIFFUSION 
Permeation eccentricities of He, Ne, and D-T from soda-lime glass 
microbubbles, 4:23991 
NEON/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 


3) 
NEON/NEUTRINO REACTIONS 
Recent results from neutrino interactions in heavy neon (Decay 
rate), 4:24782 (BNL-24937) 
NEON 20 TARGET/DEUTERON REACTIONS 
Multi-step processes in the ?°Ne(d,®Li)'*O (8.88 MeV 27) 
reaction at E/sub d/ = 40 MeV, 4:24833 (COO-0535-766) 
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NEON IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p ‘P° states of Li-like 
ions, 4:24757 
NEON IONS/RBE 
Effects of ionizing radiation on the light sensing elements of the 
retina (Structural and physiological effects of carbon, helium, 
and neon ions on rods and cones of salamanders and mice), 
4:24661 (LBL-5683) 
NEOPLASMS/ENZYME ACTIVITY 
Regulations of enzymes in animals: effects of developmental 
processes, cancer, and radiation. Final report (Analysis of 
enzymes in human cancer tissue), 4:24627 (COO-3085-64) 
NEOPLASMS/RADIOINDUCTION 
Are error-prone repair systems that are induced by ionizing 
radiations a factor in the linearity question, 4:24662 (ORAU/ 
IEA-78-23(0)) 
Some comments on the toxicity of *°°Pu, 4:24668 (CONF-780998- 
1) 


Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 

NEPTUNIUM/SOLVENT EXTRACTION 

Extraction of actinide elements by trilaurylammonium nitrate 

carboxylic acid mixtures and applications, 4:24079 
NEPTUNIUM 237/MOESSBAUER EFFECT 

Covalency of neptunium(IV) triscyclopentadienyl compounds 

from Moessbauer spectra, 4:24128 (DP-MS-78-62) 
NERVE CELLS/PROTEINS 

Role of neurotransmitters and protein synthesis in short- and long- 
term memory, 4:24586 (LBL-8322) 

NERVE CELLS/ULTRASTRUCTURAL CHANGES 

Effects of ionizing radiation on the light sensing elements of the 
retina (Structural and physiological effects of carbon, helium, 
and neon ions on rods and cones of salamanders and mice), 
4:24661 (LBL-5683) 

NERVOUS SYSTEM 
See also CENTRAL NERVOUS SYSTEM 
NERVOUS SYSTEM/BIOLOGICAL RADIATION EFFECTS 

Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 

NEURONS 
See NERVE CELLS 
NEUROSPORA/HYBRIDIZATION 

Differential transcription of nonrepeated DNAs in Neurospora 

crassa mutants, 4:24613 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 

Electronics Engineering Department quarterly report No. 2, 1978, 
4:25038 (UCRL-50025-78-2) 

NEUTRAL BEAM SOURCES/BEAM TRANSPORT 

Progress report on the neutral beam radiation hardening study, 
4:25037 (UCID-18017) 

NEUTRAL BEAM SOURCES/CRYOPUMPS 

Radiation-induced degassing of cryopumps, 4:25095 

NEUTRAL BEAM SOURCES/DESIGN 

120-keV helium-3 neutral beam injector: design considerations, 
4:25035 (EPRI-ER-919) 

NEUTRAL BEAM SOURCES/DIRECT COLLECTION 

CONVERTERS 

120-keV helium-3 neutral beam injector: design considerations, 
4:25035 (EPRI-ER-919) 

NEUTRAL BEAM SOURCES/PERFORMANCE 

120-keV helium-3 neutral beam injector: design considerations, 
4:25035 (EPRI-ER-919) 

Negative ion source and beam development at BNL, 4:24750 
(BNL-25133) 

NEUTRAL BEAM SOURCES/PHYSICAL RADIATION 

EFFECTS 


Progress report on the neutral beam radiation hardening study, 
4:25037 (UCID-18017) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
120-keV helium-3 neutral beam injector: design considerations, 
4:25035 (EPRI-ER-919) 
Finite element analysis of a twenty-five megawatt power tube and 
a pane water-cooled heat sink for fusion research, 
4: 
NEUTRAL BEAM SOURCES/TEST FACILITIES 
High voltage test stand developed for magnetic fusion energy 
studies, 4:25040 (UCRL-50025-78-2) 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
120-keV helium-3 neutral beam injector: design considerations, 
4:25035 (EPRI-ER-919) 
PARTICLES/RADIATION FLUX 
Deterministic approaches to contribution transport, 4:24880 
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NEUTRAL-CURRENT INTERACTIONS/WEAK 
INTERACTIONS 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
NEUTRINO REACTIONS/CHARGED-CURRENT 
INTERACTIONS 
Recent results from neutrino interactions in heavy neon (Decay 
rate), 4:24782 (BNL-24937) 
NEUTRINO-ELECTRON INTERACTIONS/ELASTIC 
SCATTERING 
Recent results from neutrino interactions in heavy neon (Decay 
rate), 4:24782 (BNL-24937) 
Recent results from the FNAL 15 foot bubble chamber, 4:24781 
(BNL-24932) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CROSS SECTIONS 
Recent results from the FNAL 15 foot bubble chamber, 4:24781 
(BNL-24932) 
NEUTRINOS/MASS 
Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004-225) 
NEUTRON ABSORBERS 
See also BURNABLE POISONS 
NEUTRON ABSORBERS/QUANTITATIVE CHEMICAL 
ANALYSIS 
RDT Standard: qualification and control of analytical chemistry 
laboratories for control rod absorber material analysis, 4:23057 
(RDT-F-2-8T(Rev.)(12-78)) 
NEUTRON ABSORBERS/STANDARDS 
RDT Standard: qualification and control of analytical chemistry 
laboratories for control rod absorber material analysis, 4:23057 
(RDT-F-2-8T(Rev.)(12-78)) 
NEUTRON DETECTION/LIQUID SCINTILLATION 
DETECTORS 
Efficiencies and light curves for neutron spectrum measurements 
using NE-213, 4:24382 
NEUTRON DETECTION/MODERATING DETECTORS 
Neutron yields from (a,n) reactions of importance to reactors, 
4:24381 (RLO-2225-T45-1) 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
MODERATING DETECTORS 
NEUTRON DETECTORS/CONTROL SYSTEMS 
Data acquisition and experiment control system for a large area 
neutron detector, 4:24367 (BNL-25132) 
NEUTRON DETECTORS/DATA ACQUISITION SYSTEMS 
Data acquisition and experiment control system for a large area 
neutron detector, 4:24367 (BNL-25132) 
NEUTRON DETECTORS/DESIGN 
High efficiency detectors for time-of-flight with high energy 
neutrons, 4:24390 
NEUTRON DETECTORS/EFFICIENCY 
High efficiency detectors for time-of-flight with high energy 
neutrons, 4:24390 
NEUTRON DETECTORS/PERFORMANCE 
High efficiency detectors for time-of-flight with high energy 
neutrons, 4:24390 
NEUTRON DETECTORS/WEIGHTING FUNCTIONS 
Calculation of spatial weighting functions for ex-core neutron 
detectors, 4:22772 
NEUTRON DIFFUSION EQUATION/CALCULATION 
METHODS 
F/sub N/ method in neutron-transport theory. Part I: theory and 
applications, 4:22958 
F/sub N/ method in neutron-transport theory. Part II: 
applications and numerical results, 4:22959 
NEUTRON DIFFUSION EQUATION/FINITE DIFFERENCE 
METHOD 
Multigrid iteration strategy applied to the solution of the neutron 
diffusion equation, 4:22967 
NEUTRON DIFFUSION EQUATION/FINITE ELEMENT 
METHOD 
Finite element computation of slab criticality and Milne problem, 
4:22978 
New finite-element solution technique of neutron diffusion 
equations, 4:22966 
NEUTRON DIFFUSION EQUATION/TWO-DIMENSIONAL 
CALCULATIONS 
F/sub N/ method in neutron-transport theory. Part I: theory and 
applications, 4:22958 
F/sub N/ method in neutron-transport theory. Part II: 
applications and numerical results, 4:22959 
NEUTRON DOSIMETRY/COMPARATIVE EVALUATIONS 
International neutron dosimetry intercomparison, 4:24893 (ICRU- 
27) 





MAY 15, 1979 


NEUTRON DOSIMETRY/CROSS SECTIONS 
Extrapolated neutron activation cross sections for dosimetry to 44 
MeV, 4:25077 (ANL/FPP/TM-115) 
NEUTRON DOSIMETRY/PROPORTIONAL COUNTERS 
Tissue equivalent proportional counter real time neutron monitor, 
4:24650 (HEDL-SA-1633) 
NEUTRON DOSIMETRY/RESPONSE FUNCTIONS 
Development of a mid-head tissue dose response function, 4:24894 
NEUTRON FLUX/DATA COVARIANCES 
Calculation of the flux covariance matrix for the National Bureau 
of Standards intermediate-energy standard neutron field (NBS- 
ISNF), 4:24891 
NEUTRON FLUX/STANDARDS 
Sensitivity and uncertainty analysis applied to the NBS-ISNF, 
4:24883 (CONF-780858-8) 
NEUTRON IMPORTANCE FUNCTION 
Zero-variance multigroup Monte Carlo quadratures, 4:24881 
NEUTRON LOGGING/CORRELATIONS 
Fluid identification plot, 4:21362 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON RADIOGRAPHY/EQUIPMENT 
Cold neutron radiographic apparatus and method (Patent), 4:24300 
NEUTRON REACTIONS/CAPTURE 
16.3 eV neutron capture in '°’ Ag: nuclear structure of *Ag 
(Transitions, J correlations, 7), 4:24845 (BNL-24931) 
Calculation of reaction rates for a thorium blanket with a central 
DT neutron source using ENDF/B-IV cross sections, 4:24861 
Complementarity between neutron capture and heavy-ion 
reactions in nuclear structure studies, 4:24870 (LA-UR-78-2432) 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Differential neutron scattering cross sections of lithium-6 and 
lithium-7 for neutrons of 4 to 7.5 MeV energy, 4:24831 
NEUTRON REACTIONS/FAST FISSION 
Fission cross section ratio of 74? Pu relative to **°U from 0.4 to 10 
MeV, 4:24865 (CONF-781174-3) 
NEUTRON REACTIONS/FISSION 
Calculation of reaction rates for a thorium blanket with a central 
DT neutron source using ENDF/B-IV cross sections, 4:24861 
Neutron-induced fission in a DT- en plasma. Part I: fission 
fragment slowing-down, 4:249 
NEUTRON REACTIONS/ PRECOMPOUND-NUCLEUS 
EMISSION 
Calculations of 7°5U and 7°*U(n,xn) cross sections and individual 
neutron emission spectra (6 to 22 MeV), 4:24862 (LA-7596-PR) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Measurement and resonance analysis of neutron transmission 
through uranium-238 (0.88 to 100.0 keV), 4:24864 
Neutron resonance spectroscopy on 7° Bi, 4:24859 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/BACKGROUND RADIATION 
Comparison of skyshine analysis methods for the Intense Neutron 
Source facility, 4:24892 
NEUTRON SOURCES/BREAKDOWN 
Analyzing randomly occurring voltage breakdowns, 4:24345 
(CONF-771206-24) 
NEUTRON SOURCES/CALIBRATION STANDARDS 
Calculation of the flux covariance matrix for the National Bureau 
of Standards intermediate-energy standard neutron field (NBS- 
ISNF), 4:24891 
NEUTRON SOURCES/DESIGN 
Variable-fluence neutron source (Patent), 4:21877 
NEUTRON SOURCES/PERFORMANCE 
Subsonic gas target 14 MeV neutron generator, 4:25089 
NEUTRON SOURCES/PERFORMANCE TESTING 
Analyzing randomly occurring voltage breakdowns, 4:24345 
(CONF-77 1206-24) 
NEUTRON SPECTRA/SPECTRA UNFOLDING 
Efficiencies and light curves for neutron spectrum measurements 
using NE-213, 4:24382 
NEUTRON SPECTROSCOPY/RESEARCH PROGRAMS 
Neutron spectroscopy with the Rensselaer Intense Neutron 
Spectrometer, 4:24820 (COO-2494-10) 
NEUTRON TRANSPORT/COMPUTER CALCULATIONS 
Methods and applications of Monte Carlo in low energy (= 20 
MeV) neutron-photon transport (MORSE). Part I. Methods, 
4:24876 (TID-29395) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Mathematical behavior and computation of transmission 
probabilities for annular regions, 4:24884 (FRA-TM-118) 
Non-equilibrium statistical thermodynamics of neutron gas in 
reactor, 4:22977 
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NEUTRON TRANSPORT THEORY/DISCRETE ORDINATE 
METHOD 


Calculational efficiency of numerical transport methods: slab 
geometry, 4:22974 
NEUTRON TRANSPORT THEORY/MONTE CARLO 
METHOD 
Exponential biasing model for contributon Monte Carlo, 4:24886 
Variational derivation of a contributon Monte Carlo technique, 
4:24885 
NEUTRON-GAMMA LOGGING/DATA ANALYSIS 
Study of carbonate reservoirs by industrial geophysical methods in 
Belorussian fields, 4:21360 
NEUTRONS 
See also EPITHERMAL NEUTRONS 
FAST NEUTRONS 
PILE NEUTRONS 
NEUTRONS/TRANSMISSION 
Variational derivation of a contributon Monte Carlo technique, 
4:24885 
NEVADA/ELECTROMAGNETIC SURVEYS 
Description, field test and data analysis of a controlled-source EM 
system (EM-60) (Leach Hot Springs, Grass Valley), 4:22514 
(LBL-7088) 
NEVADA/ENERGY POLICY 
National Energy Act of 1978: Far-West perspective. A study for 
the U.S. Department of Energy, Federal Region IX, 4:23508 
(UCID-17944(Rev.1)) 
NEVADA/GEOCHEMICAL SURVEYS 
Geothermal study of the southwest part of the Black Rock Desert 
and its geothermal areas; Washoe, Pershing, and Humboldt 
Counties, Nevada, 4:22526 
NEVADA/GEOLOGICAL SURVEYS 
Preliminary evaluation of 30 potential granitic rock sites for a 
radioactive waste storage facility in southern Nevada, 4:21820 
(UCRL-13933) 
NEVADA/GEOTHERMAL EXPLORATION 
Analysis of thermal infrared imagery of the Black Rock Desert 
geothermal area, 4:22518 
Ground temperature survey, 4:22517 
Microearthquake survey in the Gerlach-Fly Ranch area of 
northwestern Nevada, 4:22519 
Reflection seismic traverse across Black Rock Desert and 
Hualapai Flat, Nevada, 4:22520 
NEVADA/GEOTHERMAL FIELDS 
Analysis of thermal a imagery of the Black Rock Desert 
geothermal area, 4:2251 
Geothermal study of the wabieat part of the Black Rock Desert 
and its geothermal areas; Washoe, Pershing, and Humboldt 
Counties, Nevada, 4:22526 
NEVADA/GRAVITY SURVEYS 
Gravity survey of Hualapai Flat and the southern part of Black 
Rock Desert, Nevada, 4:22521 
NEVADA/HOT SPRINGS 
Analysis of thermal infrared imagery of the Black Rock Desert 
geothermal area, 4:2251 
Geothermal study of the southwest part of the Black Rock Desert 
and its geothermal areas; Washoe, Pershing, and Humboldt 
Counties, Nevada, 4:22526 
Late quaternary tectonic controls of occurrence of geothermal 
systems in Gerlach-Hualapai Flat area, northwestern Nevada, 
:22499 


Preliminary study of hydrothermal alteration associated with hot 
spring activity, Gerlach area, 4:22497 
NEVADA/INFRARED THERMOGRAPHY 
Analysis of thermal infrared imagery of the Black Rock Desert 
geothermal area, 4:22518 
NEVADA/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
NEVADA/LITHOLOGY 
Analysis of thermal infrared imagery of the Black Rock Desert 
geothermal area, 4:22518 
NEVADA/SEISMIC SURVEYS 
Microearthquake survey in the Gerlach-Fly Ranch area of 
northwestern Nevada, 4:22519 
Reflection seismic traverse across Black Rock Desert and 
Hualapai Flat, Nevada, 4:22520 
NEVADA/TECTONICS 
Late quaternary tectonic controls of occurrence of geothermal 
systems in Gerlach-Hualapai Flat area, northwestern Nevada, 
4:22499 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW MEXICO/COAL DEPOSITS 
Geologic appraisal of deep coals, San Juan Basin, New Mexico. 
Circular 155, 4:21268 (NP-23529) 





NEW MEXICO/FEED MATERIALS PLANTS 


NEW MEXICO/FEED MATERIALS PLANTS 

Sohio’s L-Bar uranium mill, 4:21679 

NEW MEXICO/GRAVITY SURVEYS 

Geothermal studies in southwest New Mexico: technical 
completion report, 4:22524 (NMEI-3) 

Residual Bouguer gravity anomaly map of New Mexico, 4:24719 
(LA-7466-MAP) 

NEW MEXICO/HOT SPRINGS 

Geothermal studies in southwest New Mexico: technical 

completion report, 4:22524 (NMEI-3) 
NEW MEXICO/LAND USE 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 

NEW MEXICO/MAGNETIC SURVEYS 

Geothermal studies in southwest New Mexico: technical 
completion report, 4:22524 (NMEI-3) 

NEW MEXICO/RADIOACTIVE WASTE DISPOSAL 

New Mexicans debate nuclear waste disposal, 4:21826 

NEW MEXICO/THERMAL WATERS 

Geothermal studies in southwest New Mexico: technical 

completion report, 4:22524 (NMEI-3) 
NEW YORK 

See also NEW YORK CITY 
NEW YORK/BLACK SHALES 

Subsurface stratigraphy and extent of the Upper Devonian 
Dunkirk and Rhinestreet black shales in New York, 4:21514 
(MERC/SP-77/5) 

NEW YORK/FEASIBILITY STUDIES 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 1. Executive summary. Preliminary 
feasibility study, 4:21770 (ANL-K-78-4238-1(Vol.1)) 

NEW YORK/RADIOACTIVE WASTE DISPOSAL 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 1. Executive summary. Preliminary 
feasibility study, 4:21770 (ANL-K-78-4238-1(Vol.1)) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 2. Text, 4:21771 (ANL-K-78-4238- 
1(Vol.2)) 

NEW YORK CITY/AIR QUALITY 

Sulfur and nitrogen compounds in urban aerosols, 4:24474 (BNL- 

25223 


NEW YORK CITY/WATER REQUIREMENTS 

District heating and cooling utilizing temperature differences of 

local waters, 4:23452 
NEW ZEALAND/HYDROELECTRIC POWER 

Study of hydroelectric potential in Northland and guidelines for 
regional investigation of small hydroelectric potential (Sites for 
50 MW production or less), 4:21941 

NEW ZEALAND/NATURAL GAS 

Interchangeability of Maui and Kapuni natural gases, 4:23519 
NEW ZEALAND/NATURAL GAS DISTRIBUTION SYSTEMS 

Interchangeability of Maui and Kapuni natural gases, 4:23519 
NEW ZEALAND/POWER DEMAND 

Prediction of long-term energy demands in New Zealand, 4:23464 
NEW ZEALAND/TRANSPORTATION SECTOR 

Transport fuel planning, 4:23656 
NEWTON MECHANICS 

See CLASSICAL MECHANICS 

NICKEL/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 

NICKEL/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, March 21, 
1978-June 20, 1978, 4:21192 (FE-2729-3) 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Final report, 
4:21216 (FE-2321-32) 

Gas generator research and development: BI-GAS process. 88th 
monthly progress report, December 1978. BCR Report L-956, 
4:21175 (FE-1207-56) 

Methanation catalysts: activity, adsorption and degradation studies 
of nickel and nickel bimetallic catalysts for methanation, 4:21921 

NICKEL/CORROSION 

Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978-February 28, 1979, 4:23938 (COO-2421-5) 

NICKEL/DEFORMATION 

Boundary-integral equation formulation for time-dependent 

inelastic deformation in metals, 4:23919 
NICKEL/METALLURGICAL EFFECTS 

Enhancement of mechanical strength in hot-pressed TiB2 
composites by the addition of Fe and Ni, 4:23995 (CONF- 
781093-2) 


ERA Vol. 4, No. 9 


NICKEL/PHYSICAL RADIATION EFFECTS 
Gas bubble and damage microstructure in helium implanted nickel 
(20 and 500 keV * He* ), 4:23960 (CONF-780851-4) 
NICKEL/POINT DEFECTS 
Hyperfine field at a point interstitial impurity in ferromagnetic 
nickel, 4:23873 
NICKEL/TOXICITY 
Comparative toxicity of VO3;~, CrO,*”, Mn**, Co”*, Ni?*, Cu, 
Zn”, and Cd”* to lettuce seedlings, 4:24525 (CONF-760429-) 
NICKEL 58 TARGET/ALPHA REACTIONS 
Thick target measurement of thermonuclear reaction rates, 
4: 24838 | (COO-0535-766) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL ALLOYS/CORROSION 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978-February 28, 1979, 4:23938 (COO-2421-5) 
Report of field corrosion testing in geothermal water at the 
Takinogami field, 4:22545 (CONF-75 1267-18) 
NICKEL ALLOYS/CORROSION RESISTANCE 
Beryllium copper and beryllium cupro-nickel, 4:23955 
Beryllium nickel alloys, 4:23956 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
NICKEL ALLOYS/CRACKS 
Characterization of elasto-plastic material behavior using the 
concepts of crack opening stretch and J integral, 4:23903 
NICKEL ALLOYS/CREEP 
Creep fracture of austenitic weld metals (600°C), 4:23876 (CEGB/ 
R/M/R-243) 
NICKEL ALLOYS/CRYSTAL STRUCTURE 
Deformation substructure and slip systems in directionally 
solidified Nis Al(y’)--Nis Nb(8), 4:23855 
NICKEL ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
High-resolution electron microscopy studies of Au-Ni spinodial 
alloys, 4:23851 (LBL-7632) 
NICKEL ALLOYS/DIFFUSION 
Diffusional and thermodynamic interactions in the Cu-Ni-Zn 
system at 775°C, 4:23932 
NICKEL ALLOYS/ENTHALPY 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
NICKEL ALLOYS/ENTROPY 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
NICKEL ALLOYS/FRACTURE PROPERTIES 
Enhancement of mechanical strength in hot-pressed TiBz 
composites by the addition of Fe and Ni, 4:23995 (CONF- 


781093-2) 
NICKEL ALLOYS/GAS TUNGSTEN-ARC WELDING 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
NICKEL ALLOYS/ION CHANNELING 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °®Ni beam), 4:23968 
NICKEL ALLOYS/LATTICE PARAMETERS 
Lattice imaging and optical microanalysis of a Cu--Ni--Cr spinodal 
alloy, 4:23862 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Heat treatments for improved mechanical properties of CuNiFe 
spinodal alloys, 4:23896 
NICKEL ALLOYS/MICROSTRUCTURE 
Heat treatments for improved mechanical properties of CuNiFe 
spinodal alloys, 4:23896 
NICKEL ALLOYS/PERMEABILITY 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °*®Ni beam), 4:23968 
NICKEL ALLOYS/PROTON CHANNELING 
Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV °*Ni beam), 4:23968 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Effect on hydrogen decomposition pressures of group IIIA and 
IVA element substitutions for Ni in LaNis alloys, 4:23928 
NICKEL ALLOYS/TENSILE PROPERTIES 
Mechanisms of tempered martensite embrittlement in low alloy 
steels, 4:23902 
NICKEL ALLOYS/THERMODYNAMIC PROPERTIES 
Diffusional and thermodynamic interactions in the Cu-Ni-Zn 
system at 775°C, 4:23932 
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NICKEL ALLOYS/TWINNING 
Deformation substructure and slip systems in directionally 
solidified Nis Al(y’)--Nis Nb(5), 4:23855 
NICKEL BASE ALLOYS 
See also ALUMEL 
CHROMEL 
HASTELLOY C 
INCONEL 671 
INCONEL ALLOYS 
MONEL 
NICKEL BASE ALLOYS/BRAZING 

Development of nickel-chromium-silicon base filler metals, 

4:23830 
NICKEL BASE ALLOYS/CHEMICAL PREPARATION 

Electrode materials based on lanthanum and nickel, and 

electrochemical uses of such materials (Patent), 4:23390 
NICKEL BASE ALLOYS/CORROSION 

Deposition/corrosion in coal-fired fluidized beds, 4:24318 

High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 

Oxidation of a Ni-Cr-Al alloy at 850°C in air containing HCl gas, 
4:23941 

NICKEL BASE ALLOYS/CORROSION RESISTANCE 

Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 

Development of a corrosion resistant brazing filler metal for use in 
fabricating LWBR fuel rod support grids (LWBR development 
program), 4:22864 (WAPD-TM-1184) 

Materials for direct combustion fluidized-bed steam generators, 
4:23917 

NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 

Materials for direct combustion fluidized-bed steam generators, 

4:23917 
NICKEL CHLORIDES/RAMAN SPECTRA 

Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 

NICKEL HYDRIDES/THERMOCHEMICAL HEAT STORAGE 

Status report on the HYCSOS chemical heat pump and energy 
conversion system, 4:23329 (CONF-781 142-7) 

NICKEL IONS/ENERGY LEVELS 

Beam foil spectroscopy of heavy ions at energies from 20 to 238 

MeV (Review, lifetime), 4:24751 (BNL-24909) 
NICKEL IONS/TOXICITY 
Toxic effects of metals on DNA synthesis, 4:24681 (CONF- 
771017-) 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/FABRICATION 

5% NiCrMoV steel for welded low pressure steam turbine rotors, 

4:23837 
NICKEL-CADMIUM BATTERIES/ANODES 

Application of SEM for monitoring morphological changes on the 

surface of secondary cell electrodes during cycling, 4:23391 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 

Automatic nickel cadmium battery tester, 4:23396 

PANANICA quick charger for portable VIR and color camera, 
4:23395 

NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 

Quick charge characteristics of sealed nickel-cadmium 
rechargeable batteries, 4:23360 

Trickle charge characteristics of cylindrical sealed nickel- 
cadmium rechargeable battery "PANANICA” H type, 4:23361 

NICKEL-CADMIUM BATTERIES/CATHODES 
Trickle charge characteristics of cylindrical sealed nickel- 
cadmium rechargeable battery PANANICA” H type, 4:23361 
NICKEL-CADMIUM BATTERIES/ELECTRICAL TESTING 
Automatic nickel cadmium battery tester, 4:23396 
NICKEL-CADMIUM BATTERIES/ELECTRODES 

Method and apparatus for forming cermet electrodes for alkaline 

accumulators (Patent), 4:23386 
NICKEL-CADMIUM BATTERIES/ELECTROLYTES 

Trickle charge characteristics of cylindrical sealed nickel- 

cadmium rechargeable battery ‘-PANANICA” H type, 4:23361 
NICKEL-CADMIUM BATTERIES/PERFORMANCE 

Aspects of nickel-cadmium cells in single cycle applications. I. 
The effects of long term storage (Loss of charge acceptance), 
4:23358 

Modern electric power supply systems with batteries for the 
protection of human life and technical equipment (In German), 
4:22650 (AED-CONF-78-155-048) 

NICKEL-CADMIUM BATTERIES/SEALS 

Galvanic element, particularly alkaline storage battery (Patent), 
4:23373 

Process for sealing electrochemical cells (Patent), 4:23382 

Sealed alkaline battery (Patent), 4:23383 


NIOBIUM 95/DIFFUSION 


NICKEL-CADMIUM BATTERIES/STORAGE LIFE 
Aspects of nickel-cadmium cells in single cycle applications. I. 
The effects of long term storage (Loss of charge acceptance), 
4:23358 
NICKEL-HYDROGEN BATTERIES/ANODES 
Electrode materials based on lanthanum and nickel, and 
electrochemical uses of such materials (Patent), 4:23390 
NICKEL-HYDROGEN BATTERIES/DESIGN 
Nickel-hydrogen secondary battery (Patent), 4:23345 
NICKEL-ZINC BATTERIES/ANODES 
Secondary cells (Patent), 4:23388 
Use of impedance measurements for the control of the dendritic 
growth of zinc electrodeposits, 4:23362 
Zinc electrode in sealed alkaline cells (Composition and 
performance), 4:23397 
NICKEL-ZINC BATTERIES/BATTERY SEPARATORS 
Mercury-free secondary alkaline battery and improved negative 
interseparator therefor (Patent), 4:23379 
NICKEL-ZINC BATTERIES/SEALS 
Process for sealing electrochemical cells (Patent), 4:23382 
NIGER/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
NIGERIA/GEOTHERMAL GRADIENTS 
Geothermal gradients in the southern Nigeria Basin, 4:21340 
NIGERIA/PETROLEUM DEPOSITS 
Geothermal gradients in the southern Nigeria Basin, 4:21340 
NIGERIA/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
NIMONIC PE16/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
In-reactor creep measurements, 4:23964 (HEDL-SA-1403) 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
NIMONIC PE16/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
NIOBIUM/CORROSION RESISTANCE 
Columbium, 4:23952 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
NIOBIUM/CRYSTAL DOPING 
Helium doping of niobium and Nb-1Zr by decay of dissolved 
tritium, 4:23891 (UCID-18019) 
NIOBIUM/CRYSTAL STRUCTURE 
Replacement of *He implanted in Nb by subsequent *He 
bombardment and vice versa, 4:23867 
NIOBIUM/DEFORMATION 
X-ray topographic study of dislocation-free niobium single crystal 
deformed at 180 K, 4:23894 
NIOBIUM/INTERSTITIALS 
Theoretical estimate of the strain-dependent elastic dipole tensor 
for interstitial impurities in bcc metals and of the strength of the 
non-linear Snoek effect, 4:23901 
NIOBIUM/ION COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
NIOBIUM/ION IMPLANTATION 
Replacement of *He implanted in Nb by subsequent *He 
bombardment and vice versa, 4:23867 
NIOBIUM/MECHANICAL PROPERTIES 
Columbium, 4:23952 
NIOBIUM/METALLURGICAL EFFECTS 
New X70-X80 HSLA steels for structural and line pipe use, 
4:23916 
NIOBIUM/OXIDATION 
Oxidation of niobium in “pure” hydrogen atmospheres, 4:23836 
NIOBIUM/PERMEABILITY 
Replacement of *He implanted in Nb by subsequent *He 
bombardment and vice versa, 4:23867 
NIOBIUM 90/HIGH SPIN STATES 
[m(g/sub 9/2/)v(g/sub 9/2/)"']/sub 9*/ and higher-spin states in 
Nb, 4:24843 (COO-0535-766) 
NIOBIUM 91/HIGH SPIN STATES 
High-spin states above 3.5 MeV in ®' Nb, 4:24844 (COO-0535-766) 
NIOBIUM 92/ENERGY LEVELS 
Study of levels in °*Nb populated via the direct (a,d) reaction, 
4:24849 (COO-0535-766) 
NIOBIUM 95/DIFFUSION 
Use of the Hart-Mortlock equation to interpret tracer diffusion 
results, 4:23864 





NIOBIUM 95/RADIOECOLOGICAL CONCENTRATION 


NIOBIUM 95/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/BRAZED JOINTS 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
NIOBIUM ALLOYS/CORROSION 
Advances in corrosion science and technology. Volume 5 (Book), 
4:23959 
NIOBIUM ALLOYS/CRITICAL CURRENT 
Materials requirements for fusion reactors, 4:23973 
NIOBIUM ALLOYS/CRYSTAL STRUCTURE 
Deformation substructure and slip systems in directionally 
solidified Nis Al(y')--Nis Nb(5), 4:23855 
NIOBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Beta decomposition processes in Hf-rich Hf--Nb alloys, 4:23860 
Beta decomposition of (Hf/sub x/Zr/sub 1-x/)soNbzo ternary 
alloys, 4:23856 
NIOBIUM ALLOYS/DEFORMATION 
TEM investigation of anisotropic lattice distortions in ordered 
NbH and NDbD alloys, 4:23854 
NIOBIUM ALLOYS/DIFFUSION WELDING 
Diffusion welding multifilament superconductive composites 
(450°C), 4:23834 
NIOBIUM ALLOYS/FATIGUE 
Fatigue behavior of niobium--hydrogen alloys, 4:23895 
NIOBIUM ALLOYS/HYDRIDATION 
Reaction of hydrogen with binary system alloys of titanium and 
zirconium with other metals, 4:23939 
NIOBIUM ALLOYS/OXIDATION 
Advances in corrosion science and technology. Volume 5 (Book), 
4:23959 
NIOBIUM ALLOYS/PERMEABILITY 
Anomalous diffusion in omega forming systems, 4:23857 
NIOBIUM ALLOYS/SOLUBILITY 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:24015 
NIOBIUM ALLOYS/SORPTIVE PROPERTIES 
Thermodynamic properties of niobium-tantalum-oxygen solid 
solutions (600 to 1100°C), 4:23840 
NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Metastable superconducting alloys (Amorphous alloys), 4:23924 
(CALT-822-104) 
NIOBIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:24015 
Thermodynamic properties of niobium-tantalum-oxygen solid 
solutions (600 to 1100°C), 4:23840 
NIOBIUM ALLOYS/TWINNING 
Deformation substructure and slip systems in directionally 
solidified NisAl(y')--Nis Nb(5), 4:23855 
NIOBIUM BASE ALLOYS/AC LOSSES 
Effect of trapped magnetic flux on ac losses of NbsSn, 4:23923 
(BNL-24958) 
NIOBIUM BASE ALLOYS/CRYSTAL DOPING 
Helium doping of niobium and Nb-1Zr by decay of dissolved 
tritium, 4:23891 (UCID-18019) 
NIOBIUM BASE ALLOYS/MAGNETIC FLUX 
Effect of trapped magnetic flux on ac losses of NbsSn, 4:23923 
(BNL-24958) 
NIOBIUM BASE ALLOYS/MICROSTRUCTURE 
Microstructural investigation of the bcc to A15 phase transition in 
sputter-deposited NbsAl superconductors, 4:23839 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Low temperature irradiations of NbsSn with 14-MeV neutrons, 
4:24177 (UCRL-80978) 
NIOBIUM CARBIDES/ELECTRONIC STRUCTURE 
Electronic structures of the transition metal carbides and borides 
studied by x-ray photoelectron spectroscopy and band 
calculation, 4:24007 (N-78-23968) 
NIOBIUM HYDRIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Nuclear magnetic resonance evidence for the occurrence of a low- 
temperature pseudo-cubic phase in the Nb-H system near 
NbHb.7s, 4:23989 
NIOBIUM HYDRIDES/PERMEABILITY 
Hydrogen in b.c.c. metals, 4:24017 
NIOBIUM OXIDES/CRYSTAL GROWTH 
Growth of high phase-match temperature LiNbOs single crystals. 
Annual report for period ending March 15, 1978, 4:23988 
(UCRL-13939) 
NITINOL/SHAPE MEMORY EFFECT 
Thermodynamic cycles and efficiency of a thermoelastic energy 
conversion process, 4:22352 
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NITINOL HEAT ENGINES/DESIGN 
Devices and methods for converting heat energy to mechanical 
energy (Patent; shape memory effect), 4:22345 
NITINOL HEAT ENGINES/EFFICIENCY 
Thermodynamic cycles and efficiency of a thermoelastic energy 
conversion process, 4:22352 
NITINOL HEAT ENGINES/RESEARCH PROGRAMS 
Nitinol engine development, 4:22336 (LBL-6877) 
NITRATES/MONITORING 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
NITRIDES/SURFACE COATING 
Effects of surface hardening treatments on wear resistance of Mo 
and TZM sheet, 4:23843 
NITROGEN/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877 


NITROGEN/CHEMISORPTION 

Desorption and surface diffusion: nitrogen on tungsten (110). 

Doctoral thesis, 4:24084 (AD-A-056346) 
NITROGEN/DESORPTION 

Desorption and surface diffusion: nitrogen on tungsten (110). 

Doctoral thesis, 4:24084 (AD-A-056346) 
NITROGEN/DIFFUSION 

Desorption and surface diffusion: nitrogen on tungsten (110). 
Doctoral thesis, 4:24084 (AD-A-056346) 

Permeation of gases through hollow silicone rubber fibers: effect 
of fiber elasticity on gas permeability, 4:24083 

NITROGEN/DISTRIBUTION 

Nitrogen and phosphorus distribution in an Alaskan tussock 
tundra ecosystem: natural patterns and implications for 
development, 4:24530 (CONF-760429-) 

NITROGEN/ELECTRON-MOLECULE COLLISIONS 

R-matrix method: applications to electron-molecule collisions 

(Review), 4:24767 
NITROGEN/ENVIRONMENTAL TRANSPORT 

Nutrient pool changes in post-fire jack pine stands of New 

Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 
NITROGEN/ION-MOLECULE COLLISIONS 

Low energy ion-molecule reaction dynamics and chemiionization 
kinetics. Progress report, February 1, 1978-January 31, 1979 
(Summaries of research activities at University of Rochester), 
4:24760 (COO-4694-1) 

Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28 


) 
NITROGEN/METALLURGICAL EFFECTS 

Elevated temperature ductility of types 304 and 316 stainless pr 
(640° to 750°C), 4:23882 (CONF. 781202-38) 

Theoretical estimate of the strain-dependent elastic dipole tensor 
for interstitial impurities in bcc metals and of the strength of the 
non-linear Snoek effect, 4:23901 

NITROGEN/PRODUCTION 
Inert gas producing systems, 4:24090 (CONF-7703114-) 
NITROGEN/REMOVAL 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1978-November 1978, 4:21155 (FE-2034-13) 

Nitrogen removal from natural gas, 4:21560 

NITROGEN 16/NUCLEAR STRUCTURE 
3C(a,p)'®N reaction, 4:24825 (COO-0535-766) 
NITROGEN CYCLE/MATHEMATICAL MODELS 

Factors affecting nitrogen cycling in some Douglas fir ecosystems 

of the Pacific Northwest, 4:24509 (CONF-760429-) 
NITROGEN DIOXIDE/ABSORPTION 

Nitrogen dioxide absorption in evaporating and condensing water 
droplets, 4:24489 (ORO-5592-1) 

NITROGEN DIOXIDE/AIR POLLUTION CONTROL 

General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 

NITROGEN DIOXIDE/CHEMICAL REACTION KINETICS 

Nitrogen dioxide absorption in evaporating and condensing water 
droplets, 4:24489 (ORO-5592-1) 

NITROGEN FIXATION/BIOCHEMICAL REACTION 

KINETICS 

Energetics of biological No fixation, 4:22087 

Functional linking between Hz consumption, N2 fixation, and 
photosynthesis in blue-green bacteria, 4:22056 (LBL-6877) 

Nz fixing hydrogen bacteria, 4:22088 

NITROGEN IONS/ELECTRON-ION COLLISIONS 

Electron impact ionization of C IV and N V (Cross sections), 

:24764 


NITROGEN IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P® and 1s2s2p *P® states of Li-like 
ions, 4:24757 
NITROGEN OXIDES 
See also NITROGEN DIOXIDE 
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NITROUS OXIDE 
Sulfur and nitrogen compounds in urban aerosols, 4:24474 (BNL- 
25223) 
NITROGEN OXIDES/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877) 
NITROGEN OXIDES/AIR POLLUTION CONTROL 
Method of treating combustion exhaust gas containing nitrogen 
oxides (Patent), 4:23811 
Nitrogen oxides removal method (Patent), 4:24337 
Oxidation of NO/sub x/ and reduction of CO in combustion 
engines, preferably to clean the exhaust gases in vehicle engines 
(Patent), 4:23812 
Process for the removal of sulfur dioxide from exhaust flue gases 
(Patent), 4:23694 
Process for removing nitrogen oxides using ammonia as a 
reductant and sulfated metallic catalysts (Patent), 4:22675 
Process for removing SO2 and NO/sub x/ from gases (Patent), 
4:22666 
Wet-treatment of exhaust gases (Patent), 4:24338 
NITROGEN OXIDES/EMISSION 
Potential restrictions on the growth of fossil fuel use in urban areas 
due to NO/sub x/ emissions. Final report, 4:23440 (TID-28928) 
NITROGEN OXIDES/MAXIMUM PERMISSIBLE 
CONCENTRATION 
The balance sheet technique. Volume I. The balance sheet analysis 
technique for preconstruction review of airports and highways, 
4:24494 (TID-28789) 
NITROGEN OXIDES/MONITORING 
Instrumentation for air pollution monitoring, 4:24498 
NITROGEN OXIDES/POLLUTION REGULATIONS 
Potential restrictions on the growth of fossil fuel use in urban areas 
due to NO/sub x/ emissions. Final report, 4:23440 (TID-28928) 
NITROGEN OXIDES/REMOVAL 
Nahcolite use development, 4:21634 
NITROGEN OXIDES/SAMPLING 
Mechanisms of exhaust pollutants and plume formation in 
continuous combustion. Final report 1 May 1974-28 February 
1978, 4:24472 (AD-A-054844) 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Effects of methyl methanesulfonate and dimethylnitrosamine on 
sperm production in Syrian hamsters, 4:24684 (CONF-771017-) 
NITROSO COMPOUNDS/CARCINOGENESIS 
Carcinogenicity of methylated derivatives of N- 
nitrosodiethylamine and related compounds in Sprague-Dawley 
rats, 4:24624 
Tumor development in organ transplants obtained from 
carcinogen-exposed rats (N-nitrosoheptamethyleneimine), 
4:24625 
NITROUS OXIDE/MONITORING 
Continuous measurements of nitrous oxide in the troposphere, 
4:24496 
NMR SPECTROMETERS/EQUIVALENT CIRCUITS 
Design of rf power amplifiers (high and low Q) and lumped 
equivalent circuits of transmission lines with NMR applications, 
4:24377 (IS-4596) 
NMR SPECTROMETERS/POWER AMPLIFIERS 
Design of rf power amplifiers (high and low Q) and lumped 
equivalent circuits of transmission lines with NMR applications, 
4:24377 (IS-4596) 
NONDESTRUCTIVE TESTING 
See also ACOUSTIC TESTING 
INDUSTRIAL RADIOGRAPHY 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978 (PWR; BWR), 4:22725 (NUREG/CR-0567) 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978 (PWR; BWR), 4:22720 (NUREG/CR- 
0306) 
NONDESTRUCTIVE TESTING/COMPARATIVE 
EVALUATIONS 
NDE techniques used for ceramic turbine rotors, 4:23750 
NONDESTRUCTIVE TESTING/SENSITIVITY 
Optimizing NDI sensitivity, 4:22803 
NORTH ATLANTIC REGION 
See also MASSACHUSETTS 
NORTH ATLANTIC REGION/FOSSIL-FUEL POWER 
PLANTS 
Coal conversion potential for New England, 4:22652 
NORTH ATLANTIC REGION/OFFSHORE OPERATIONS 
Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 1: New England. Final technical 
report, 4:21374 (PB-281446) 


NUCLEAR CORES/COUPLING 


NORTH DAKOTA/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA SCOTIA/WATER POLLUTION 
Polycyclic aromatic hydrocarbons in marine/aquatic sediments, 
4:21489 
NOZZLES 
See also JET DRILLS 
NOZZLES/MATERIALS 
Application of ceramics to MERADCOM 10 kW gas turbine 
engine, 4:22629 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/AUXILIARY SYSTEMS 
N Reactor updated safety analysis report, NUSAR, 4:23177 (UNI- 
M-90(Vol.5)) 
N-REACTOR/ELECTRIC POWER 
N Reactor updated safety analysis report, NUSAR, 4:23177 (UNI- 
M-90(Vol.5)) 
N-REACTOR/ENGINEERED SAFETY SYSTEMS 
N Reactor updated safety analysis report, NUSAR, 4:23176 (UNI- 
M-90(Vol.4)) 
N-REACTOR/FISSION PRODUCT RELEASE 
Accident confinement response and dose calculations of single 
pressure tube events for NUSAR, 4:23103 (UNI-667) 
N-REACTOR/HEAT TRANSFER 
N Reactor updated safety analysis report, NUSAR, 4:23178 (UNI- 
M-90(Vol.6)) 
N-REACTOR/QUALITY ASSURANCE 
N Reactor updated safety analysis report, NUSAR, 4:23179 (UNI- 
M-90(Vol.7)) 
N-REACTOR/RADIATION PROTECTION 
N Reactor updated safety analysis report, NUSAR, 4:23178 (UNI- 
M-90(Vol.6)) 
N-REACTOR/RADIOACTIVE WASTE MANAGEMENT 
N Reactor updated safety analysis report, NUSAR, 4:23178 (UNI- 
M-90(Vol.6)) 
N-REACTOR/REACTIVITY INSERTIONS 
Nusar backup calculations for SECR events, 4:23172 (UNI-841) 
N-REACTOR/REACTOR ACCIDENTS 
Accident confinement response and dose calculations of single 
pressure tube events for NUSAR, 4:23103 (UNI-667) 
N Reactor updated safety analysis report, NUSAR, 4:23179 (UNI- 
M-90(Vol.7)) 
Nusar backup calculations for SECR events, 4:23172 (UNI-841) 
N-REACTOR/REACTOR CONTROL SYSTEMS 
N Reactor updated safety analysis report, NUSAR, 4:23176 (UNI- 
M-90(Vol.4)) 
N-REACTOR/REACTOR COOLING SYSTEMS 
N Reactor updated safety analysis report, NUSAR, 4:23175 (UNI- 
M-90(Vol.3)) 
N-REACTOR/REACTOR INSTRUMENTATION 
N Reactor updated safety analysis report, NUSAR, 4:23176 (UNI- 
M-90(Vol.4)) 
N-REACTOR/REACTOR OPERATION 
N Reactor updated safety analysis report, NUSAR, 4:23178 (UNI- 
M-90(Vol.6)) 
N-REACTOR/REACTOR SAFETY 
N Reactor updated safety analysis report, NUSAR, 4:23179 (UNI- 
M-90(Vol.7)) 
N Reactor updated safety analysis report, NUSAR, 4:23173 (UNI- 
M-90(Vol.1)) 
N Reactor updated safety analysis report, NUSAR, 4:23174 (UNI- 
M-90(Vol.2)) 
N Reactor updated safety analysis report, NUSAR, 4:23175 (UNI- 
M-90(Vol.3)) 
N Reactor updated safety analysis report, NUSAR, 4:23176 (UNI- 
M-90(Vol.4)) 
N Reactor updated safety analysis report, NUSAR, 4:23177 (UNI- 
M-90(Vol.5)) 
N Reactor updated safety analysis report, NUSAR, 4:23178 (UNI- 
M-90(Vol.6)) 
N-REACTOR/REACTOR SITES 
N Reactor updated safety analysis report, NUSAR, 4:23173 (UNI- 
M-90(Vol.1)) 
N-REACTOR/SPECIFICATIONS 
N Reactor updated safety analysis report, NUSAR, 4:23179 (UNI- 
M-90(Vol.7 
NUCLEAR CORES/COUPLING 
Complementarity between neutron capture and heavy-ion 
reactions in nuclear structure studies, 4:24870 (LA-UR-78-2432) 





NUCLEAR DATA COLLECTIONS/DATA COVARIANCES 


NUCLEAR DATA COLLECTIONS/DATA COVARIANCES 

ERRFILS: a preliminary library of 30-group multigroup 
covariance data for use in CTR sensitivity studies, 4:24819 (LA- 
7596-PR) 

Sensitivity and uncertainty analysis applied to the NBS-ISNF, 
4:24883 (CONF-780858-8) 

NUCLEAR ENERGY 
Social problems of energy economy, 4:23434 
NUCLEAR ENERGY AGENCY 
See NEA 
NUCLEAR ENGINEERING/EDUCATION 

Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Final report, 4:21710 (SRO-0949-M2) 

NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 

Broadband discrimination studies. Final technical report 1 June 
1973-30 September 1977, 4:24462 (AD-A-054973) 

Multivariate autoregressive representation of seismic p-wave 
signals with yee to short-period discrimination, 4:24463 

NUCLEAR EXPLOSIO 
See also RIO BLANCO EVEN 
THERMON UCLEAR | EXPLOSIONS 

Calculation of atmospheric composition in the high-lattitude 
September stratosphere. Research and development technical 
report (Pre-explosion composition), 4:24747 (AD-A-055160) 

NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 

Titanium response to simulated nuclear cloud particle 
environments. Volume I. Analytical and experimental results. 
Final report, September 1976-August 1977, 4:23935 (AD-A- 
055885) 

Titanium response to simulated nuclear cloud particle 
environments. Volume II. Test data. Final report, September 
1976-August 1977, 4:23936 (AD-A-055886) 

NUCLEAR EXPLOSIONS/ISOTOPE PRODUCTION 

Production of einsteinium and fermium in nuclear explosions, 
4:24136 (UCRL-81566) 

NUCLEAR EXPLOSIONS/RADIOCHEMICAL ANALYSIS 

JONAH algorithms: C-2 the ratio option, 4:24459 (UCID-18033) 

NUCLEAR EXPLOSIONS/SIMULATION 

Mach 130 air shock attenuation studies, 4:24461 (UCRL-82012) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 

FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 

NUCLEAR FACILITIES/CONSTRUCTION 

Construction management problems have delayed completion of 
the new plutonium facilities at Rocky Flats, Colorado, 4:21706 
(PB-281904) 

NUCLEAR FACILITIES/DECOMMISSIONING 

Plan for reevaluation of NRC policy on decommissioning of 

nuclear facilities, 4:21872 (NUREG-0436(Rev.1)) 
NUCLEAR FACILITIES/LICENSING 

Licensing statistics and other data, January 1978-June 1978, 
4:22908 (NP-23487) 

NUCLEAR FACILITIES/NUCLEAR MATERIALS DIVERSION 

Diversion Path Analysis Handbook. Volume 1. Methodology, 
4:21844 (HCP/D6010-01/1) 

NUCLEAR FACILITIES/PERSONNEL 

Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 

Site hen rsonnel training manual, 4:22710 (NUREG- 
0464(Vol.3 3) 

Site a rsonnel training manual, 4:22711 (NUREG- 

ol.4 


0464(Vol.4)) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION 
Criteria for evaluating guard force proposed response tactics. 
Interim Py Boos) report, October-November 1978, 4:21858 
(SAND-79 
NUCLEAR FACILITIES/PIPES 
Surface analysis of residual contaminants from dye-penetrant 
testing, 4:23892 (Y-2164) 
NUCLEAR FACILITIES/REGULATIONS 
Radioactive materials in California, 4:23463 (NP-23549) 
NUCLEAR FACILITIES/SECURITY 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 
Site security personnel training manual, 4:22710 (NUREG- 
0464(V ol.3)) 
Site security personnel training manual, 4:22711 (NUREG- 
0464(Vol.4)) 
NUCLEAR FUELS 
See also DENATURED FUEL 
FUEL ELEMENTS 
FUEL SLURRIES 
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SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/CALORIMETRY 
Portable calorimeter system for nondestructive assay of mixed- 
oxide fuels, 4:24063 
NUCLEAR FUELS/FISSION PRODUCTS 
Effect of point defects on nonequilibrium bubble behavior in UO:, 
4:23042 


NUCLEAR FUELS/MICROSTRUCTURE 
Effect of point defects on nonequilibrium bubble behavior in UO, 


4:23042 
NUCLEAR FUELS/PHYSICAL PROTECTION 
Evaluation of cost estimates of physical security systems for 
recycled nuclear fuel. Technical report, 4:21852 (PB-281135) 
NUCLEAR FUELS/REPROCESSIN 
Technology of reprocessing fast-reactor fuel, 4:21713 (BNWL-tr- 
336 


NUCLEAR FUELS/SIMULATION 
Morning light cleanup and recovery operation: simulation studies 
of possible reactor fuels (Cosmos 954 orbiting Russian reactor 
with U-10 wt% Mo fuel), 4:23030 (UCRL-52543) 
NUCLEAR INDUSTRY/PERSONNEL 
Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Third quarterly report, April 1, 1978-June 30, 1978, 4:21709 
(SRO-0947-M-1) 
NUCLEAR INDUSTRY/PLANNING 
Time to plan for the next generation of nuclear technology, 


4:23460 
NUCLEAR INDUSTRY/POWER GENERATION 
Closing the nuclear option: scenarios for societal change 
(Monograph), 4:23465 
NUCLEAR INDUSTRY/RADIOACTIVE EFFLUENTS 
Scenarios for '*C release to the atmosphere by the world nuclear 
industry and estimated radiological impacts (Projections for the 
years 1975 through 2020), 4: 21835 (CONF. 7810133-1) 
NUCLEAR INDUSTRY/REGULATIONS 
Closing the nuclear option: scenarios for societal change 
(Monograph), 4:23465 
NUCLEAR MATERIALS DIVERSION 
Chemical aspects of alternate fuel cycles, 4:21700 (DP-MS-78-61) 
Conceptual design of a system for detecting national diversion of 
LWR spent fuel, 4:21855 (SAND-78-0192) 
Decision analysis for nuclear safeguards, 4:21868 
Diversion Path Analysis Handbook. Volume 1. Methodology, 
4:21844 (HCP/D6010-01/1) 
International safeguards for fast critical facilities, 4:21854 (SAND- 
78-0168) 
Study of nuclear material accounting, 4:21846 (LBL-6877) 
NUCLEAR MATERIALS DIVERSION/PHYSICAL 
PROTECTION DEVICES 
Path enumeration program (ENUMPTH) for physical protection 
effectiveness evaluation, 4:21857 (SAND-78-1349) 
NUCLEAR MATERIALS MANAGEMENT 
Physical on of nuclear facilities quarterly progress report, 
April-June, 1978 (PWR; BWR), 4:22722 (NUREG/CR-0360) 
Some statistical problems inherent in radioactive-source detection 
(Searching for lost radiation source with moving detector 
system), 4:21862 (UCRL-52588) 
Study of nuclear material accounting, 4:21846 (LBL-6877) 
NUCLEAR MATERIALS MANAGEMENT/AUTOMATION 
Design criteria for vault automation in special nuclear material 
storage, 4:21848 (NUREG/CR-0372) 
NUCLEAR MATERIALS MANAGEMENT/FAULT TREE 
ANALYSIS 
Assessment of procedures and “rer 4 software design for 
fault tree synthesis, 4:21859 (UCRL-13919 
NUCLEAR MATERIALS MANAGEMENT/MEASURING 
METHODS 


Measurements and standards for nuclear materials safeguards. 
Quarterly report, February 1-April 30, Jul 1978 , 4:21847 
REG/CR-0289) 
NUCLEAR MATERIALS MANAGEMENT/PERSONNEL 
Criteria for evaluating guard force proposed response tactics. 
Interim progress report, October-November 1978 (In transit), 
4:21858 (SAND-79-0008) 
NUCLEAR MATERIALS MANAGEMENT/PERSONNEL 
MONITORING 
ae Instrumentation Module (NIM) at logic processor 
a portal signal analyzer, 4:24393 (RFP-2808 
NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 
PROTECTION 
Criteria for evaluating guard force proposed response tactics. 
Interim progress report, October-November 1978 (In transit), 
4:21858 (SAND-79-0008) 
Physical protection of nuclear materials in transit. Quarterly 
progress report, April-June 1978, 4:21849 (NUREG/CR-0475) 
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NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Adversary modeling: an analysis of criminal activities analogous 
to potential threats to nuclear safeguard systems, 4:21861 
(UCRL-13940) 
Automated gravimetric titrator for the determination of uranium 
in safeguards materials, 4:21863 
NUCLEAR MATERIALS MANAGEMENT/X-RAY 
SPECTROSCOPY 
Nuclear safeguards applications of energy-dispersive absorption 
edge densitometry, 4:21870 
NUCLEAR MATTER/CENTRAL POTENTIAL 
Brueckner-Bethe calculations of nuclear matter, 4:24871 (CONF- 
7810111-1) 
NUCLEAR MATTER/REID POTENTIAL 
Brueckner-Bethe calculations of nuclear matter, 4:24871 (CONF- 
7810111-1) 
NUCLEAR MEDICINE/CDTE SEMICONDUCTOR 
DETECTORS 
Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 
NUCLEAR MEDICINE/GAMMA CAMERAS 
Mobile gamma cameras: a comparative evaluation, 4:24413 
NUCLEAR MEDICINE/INFORMATION CENTERS 
Radiation Shielding Information Center and Biomedical 
Computing Technology Information Center, 4:24882 (TID- 
29395) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Technical progress report (Nuclear Physics Lab., Univ. of 
Colorado), 4:24817 (COO-0535-766) 
NUCLEAR POWER 
Windscale inquiry and its impact on the national nuclear 
programme, 4:23209 
NUCLEAR POWER/FORECASTING 
Nuclear engineering - problems that can be solved, 4:22950 
NUCLEAR POWER/GOVERNMENT POLICIES 
Nuclear power and social planning (Book), 4:23467 
NUCLEAR POWER/MEETINGS 
Transactions of the American Nuclear Society 1978 winter 
meeting, 4:25103 
NUCLEAR POWER/PLANNING 
Nuclear power programme - national and international 
considerations, 4:22944 
Nuclear power and social planning (Book), 4:23467 
NUCLEAR POWER/PUBLIC OPINION 
Nuclear power and the public good, 4:23208 
NUCLEAR POWER PLANTS/ACCIDENTS 
Response of equipment to aircraft impact, 4:23204 
NUCLEAR POWER PLANTS/BUILDINGS 
Modeling of slabs in seismic analysis of nuclear power plant 
buildings, 4:23203 
Response of equipment to aircraft impact, 4:23204 
Seismic response analysis of structural system subjected to 
multiple support excitation, 4:23205 
NUCLEAR POWER PLANTS/CHEMICAL EFFLUENTS 
Chemical effluents in surface waters from nuclear power plants. 
Quarterly progress report, 4:23070 (UCID-17744-78-4) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Construction status report: nuclear power plants. Data as of 
October 31, 1978 (USA), 4:22719 (NUREG-0030(Vol. 1)(No.11)) 
Construction status report (U.S. commercial units), 4:22927 
(NUREG-0030(Vol.1)(No.9)) 
Construction status report (U.S. commercial units), 4:22928 
(NUREG-0030(Vol.1)(No.10)) 
Extent of local participation, 4:22708 (AED-Conf-77-498-002) 
NUCLEAR POWER PLANTS/CONTROL ROOMS 
Effective CRT display creation for power plant applications, 
23064 


NUCLEAR POWER PLANTS/COOLING PONDS 
Prediction of local effects of proposed cooling ponds, 4:22594 
(CONF-781213-5) 
NUCLEAR POWER PLANTS/COST 
Startup capital cost-an improved presentation method, 4:22946 
NUCLEAR POWER PLANTS/ECONOMICS 

Coal and nuclear: a comparison of the cost of generating baseload 
electricity by region, 4:23538 (NUREG-0480) 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467) 

Proliferation of uncertainty and its effects on the nuclear power 
industry, 4:22948 

NUCLEAR POWER PLANTS/ELECTRIC CABLES 

Preliminary report on fire protection research program fire 
barriers and suppression (September 15, 1978, test), 4:22986 
(NUREG/CR-0596) 


NUCLEAR POWER PLANTS/REACTOR DISMANTLING 


NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 
Experimental verification of a combined environment accelerated 
aging method applied to electrical cable material, 4:23162 
(SAND-78-1907A) 
NUCLEAR POWER PLANTS/EMERGENCY PLAN 
New fire and security rules change USA nuclear power plant 
emergency plans, 4:23168 
NUCLEAR POWER PLANTS/ENGINEERED SAFETY 
SYSTEMS 
Qualification and proof testing of electrical components-the 
transitory phase, 4:22999 
Qualifying safety-related nuclear power plant electric equipment: 
a dilemma, 4:23000 
NUCLEAR POWER PLANTS/FILTERS 
Filter handling system, 4:22996 
NUCLEAR POWER PLANTS/FIRE HAZARDS 
Fire hazard in nuclear power plants, 4:23202 
NUCLEAR POWER PLANTS/FIRES 
Location dependent common cause analysis with an application to 
fires, 4:23117 (CONF-781105-57) 
NUCLEAR POWER PLANTS/FISSION PRODUCT RELEASE 
Study of applying the Atmospheric Release Advisory Capability 
to nuclear power plants (Use of ARAC to forecast hazards of 
accidental release of radionuclides to the atmosphere), 4:24506 
(UCRL-52525) 
NUCLEAR POWER PLANTS/INFORMATION SYSTEMS 
INSITE information system data report, 4:22712 (NUREG/CR- 
0149) 
NUCLEAR POWER PLANTS/LEGAL ASPECTS 
Controlling the impact of regulaion on the design of nuclear 
power plants, 4:22930 
Regulation and nuclear plant design: utility viewpoint, 4:22935 
NUCLEAR POWER PLANTS/MISSILE PROTECTION 
Impact load for tornado-generated missiles, 4:23201 
NUCLEAR POWER PLANTS/OFF-GAS SYSTEMS 
Method of treatment in a system passing radioactive material 
(Patent), 4:23021 
NUCLEAR POWER PLANTS/OPEN-CYCLE COOLING 
SYSTEMS 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109-2) 
NUCLEAR POWER PLANTS/PERSONNEL 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 
Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 
Site security personnel training manual, 4:22711 (NUREG- 
0464(Vol.4)) 
NUCLEAR POWER PLANTS/PIPELINES 
Application of mechanical snubbers for seismic restraint, 4:23206 
NUCLEAR POWER PLANTS/PLANNING 
Extent of local participation, 4:22708 (AED-Conf-77-498-002) 
Problems related to the management of conventional and nuclear 
power stations, 4:22588 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 
Improved ultrasonic nondestructive testing of pressure vessels. 
[Progress report], October 1, 1977-September 30, 1978, 4:22985 
(NUREG/CR-0581) 
NUCLEAR POWER PLANTS/PUBLIC OPINION 
Some new considerations about factors affecting public 
acceptance of nuclear energy, 4:22949 
NUCLEAR POWER PLANTS/PUMPS 
aa and proof testing of nuclear power plant pumps, 
4:23001 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Characterizing dispersion on a climatological basis (Effects of 
— factors on atmospheric transport of radioactive 
effluents from nuclear power plants), 4:24505 (PNL-SA-6832) 
Radiological — of airborne effluents of coal and nuclear 
lants, 4:2467 
NUCLEAR POWER PLANTS/REACTOR COMMISSIONING 
Recommissioning-an alternative to decommissioning, 4:22942 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Seismic response analysis of structural system subjected to 
multiple support excitation, 4:23205 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Drain recovery device in a sampling apparatus for an atoi 
power plant (Patent), 4:23025 
NUCLEAR POWER PLANTS/REACTOR 
DECOMMISSIONING 
Financial evaluation of nuclear plant decommissioning costs, 
4:22941 
Recommissioning-an alternative to decommissioning, 4:22942 
NUCLEAR POWER PLANTS/REACTOR DISMANTLING 
Recommissioning-an alternative to decommissioning, 4:22942 





NUCLEAR POWER PLANTS/REACTOR 


NUCLEAR POWER PLANTS/REACTOR 

INSTRUMENTATION 

RDT Standard: thermocouple signal transmitter, 4:22987 (RDT- 
C-10-1T(01-79)) 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Implementation of new regulatory requirements and the impact on 
design evolution, 4:22933 

NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 

Filter handling system, 4:22996 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467) 

NUCLEAR POWER PLANTS/REACTOR MATERIALS 

Irradiation effects in crystalline solids (Book), 4:23974 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

Licensed operating reactors. Operating units status report, data as 
of 10-31-78 (U.S. commercial units), 4:22925 (NUREG- 
0020(V o0l.2)(No.11)) 

Licensed operating reactors. Data for decisions (U.S. commercial 
units), 4:22926 (NUREG-0020(V ol.3)(No.1)) 

Operating units status report. Licensed operating reactors: data for 
decisions. Data as of September 30, 1978 (USA), 4:22718 
(NUREG-0020(Vol.2)(No.10)) 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467) 

NUCLEAR POWER PLANTS/REACTOR PROTECTION 

SYSTEMS 

Qualification and proof testing of electrical components-the 
transitory phase, 4:22999 

Qualifying safety-related nuclear power plant electric equipment: 
a dilemma, 4:23000 

Reliability, reliability with repair, and availability of four identical 
element multiplex systems, 4:23190 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Identification of unresolved safety issues relating to nuclear power 
plants. Report to Congress, 4:23140 (NUREG-0510) 

Need for a cost-benefit perspective in the nuclear regulatory 
process, 4:22934 

NUCLEAR POWER PLANTS/REMOTE CONTROL 

Main valve for isolating steam, 4:23018 


NUCLEAR POWER PLANTS/REMOTE MULTIPLEXING 
SYSTEMS 


Advances in the application of remote multiplexing to power 
plants, 4:23063 
NUCLEAR POWER PLANTS/SECURITY 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 
Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 
Site security personnel training manual, 4:22711 (NUREG- 
0464(Vol.4)) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Significance of seismic response spectrum normalization in nuclear 
power plant design, 4:23198 
NUCLEAR POWER PLANTS/SOCIAL IMPACT 
Social impact assessment, monitoring, and management by the 
electric energy industry. S-of-the-practice, 4:23426 (PB-281396) 
NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 
An annotated bibliography: social and economic factors associated 
with electric power generation 1978. Report for 1970-78, 
4:23427 (PB-281397) 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109-2) 
NUCLEAR POWER PLANTS/WASTE HEAT UTILIZATION 
Power plant land availability constraints on waste heat utilization, 
4:22678 (CONF-781213-4) 
NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of prompt nuclear 
reaction products, e.g., gamma rays, neutrons, or charged particles.) 
NUCLEAR REACTION ANALYSIS/USES 
Use of nuclear reactions to trace the source of oxygen in 
anodization, 4:24051 (CONF-781113-16) 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
DEUTERON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
OXYGEN 16 REACTIONS 
PHOTONUCLEAR REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
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NUCLEAR REACTIONS/RESEARCH PROGRAMS 
Nuclear structure theory. Annual technical progress report, 
October 1, 1977-September 30, 1978 (Summaries of research 
activities at University of Rochester), 4:24867 (COO-2171-182) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SHIPS/SAFETY ENGINEERING 
Ship building research work relating to the safety of nuclear 
powered merchant ships, 4:23309 (RISLEY-Trans-3121) 
NUCLEAR STRUCTURE 
Complementarity between neutron capture and heavy-ion 
reactions in nuclear structure studies, 4:24870 (LA-UR-78-2432) 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 
Nuclear structure theory. Annual technical progress report, 
October 1, 1977-September 30, 1978 (Summaries of research 
activities at University of Rochester), 4:24867 (COO-2171-182) 
NUCLEAR STRUCTURE/SYMMETRY 
Symmetries and statistical behavior in fermion systems, 4:24868 
(COO-2171-184) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/DATA BASE MANAGEMENT 
PPOS: a master control data base preprocessor for DNA. Users 
guide, source listing, and flowchart, 4:25134 (UCID-17946) 
NUCLEAR WEAPONS/PROLIFERATION 
NEWS (Nuclear Energy, Weapons and Safeguards) data base: a 
computerized bibliography, 1975-April 1978, 4:21851 (P-6219) 
Time to plan for the next generation of nuclear technology, 


4:23460 
NUCLEASES/BIOCHEMICAL REACTION KINETICS 
Pyrimidine dimer excision in Escherichia coli strains deficient in 
exonucleases V and VII and in the 5’ — 3’ exonuclease of DNA 
polymerase I (uv radiation), 4:24636 
NUCLEATE BOILING/BUBBLES 
Nucleate boiling in binary mixtures, 4:24291 
NUCLEATE BOILING/MASS TRANSFER 
Nucleate boiling in binary mixtures, 4:24291 
EI 


See also INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
NUCLEI/EMISSION SPECTRA 
Symmetries and statistical behavior in fermion systems, 4:24868 
(COO-2171-184) 
NUCLEI/ENERGY LEVELS 
Complementarity between neutron capture and heavy-ion 
reactions in nuclear structure studies, 4:24870 (LA-UR-78-2432) 
Symmetries and statistical behavior in fermion systems, 4:24868 
(COO-2171-184) 
NUCLEI/STATISTICS 
Symmetries and statistical behavior in fermion systems, 4:24868 
(COO-2171-184) 
NUCLEI/SYMMETRY 
Symmetries and statistical behavior in fermion systems, 4:24868 
(COO-2171-184) 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEIC ACIDS 
See also DNA 
RNA 


NUCLEIC ACIDS/BINDING ENERGY 
Kinetic study on the in vitro covalent binding of polycyclic 
hydrocarbons to nucleic acids using epidermal homogenates as 
the activating system, 4:24597 
NUCLEIC ACIDS/BIOCHEMICAL REACTION KINETICS 
Kinetic study on the in vitro covalent binding of polycyclic 
hydrocarbons to nucleic acids using epidermal homogenates as 
the activating system, 4:24597 
NUCLEON-DEUTERON INTERACTIONS 
See also PROTON-DEUTERON INTERACTIONS 
NUCLEON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Operator Pade approximants and three-body scattering (3.25 and 
14.4 MeV), 4:24806 
NUCLEON-DEUTERON INTERACTIONS/PHASE SHIFT 
Operator Pade approximants and three-body scattering (3.25 and 
14.4 MeV), 4:24806 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/BETHE-SALPETER 
EQUATION 
Operator Pade approximants for the Bethe-Salpeter equation of 
nucleon-nucleon scattering, 4:24805 
NUCLEON-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Hadron-nucleus inclusive data from Fermilab (Conference 
summary), 4:24786 (COO-3065-210) 
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NUCLEONS 
See also NEUTRONS 
NUCLEONS/COUPLING 

Complementarity between neutron capture and heavy-ion 

reactions in nuclear structure studies, 4:24870 (LA-UR-78-2432) 
NUMAK REACTORS/BREEDING BLANKETS 

Nucleonic design for a compact tokamak fusion reactor blanket 

and shield, 4:25009 
NUMAK REACTORS/DESIGN 

Proposal to the United States Energy Research and Development 
Administration for continuation of fusion reactor technology 
studies. Progress report October 1, 1977-July 1, 1978, 4:24982 
(COO-4636-1) 

NUMAK REACTORS/LOAD MANAGEMENT 
Load-leveling considerations for a pulsed fusion reactor, 4:25096 
NUMAK REACTORS/SHIELDING 
Nucleonic design for a compact tokamak fusion reactor blanket 
and shield, 4:25009 
NUMERICAL ANALYSIS 
Prony’s Method revisited, 4:24909 (UCRL-52590) 
NUMERICAL ANALYSIS/COMPUTER CALCULATIONS 
Software for approximations or approximation theory as an 
experimental science, 4:25145 
NUTRIENTS/ECOLOGICAL CONCENTRATION 
Role of herbivores in mineral cycling, 4:24510 (CONF-760429-) 
NUTRIENTS/ENVIRONMENTAL TRANSPORT 

Compartmental lumping in nutrient cycling models, 4:24467 
(CONF-760429-) 

Internal nutrient cycling as related to plant life-form: a simulation 
approach (Ledum palustre, Salix pulchra, Eriophorum 
vaginatum), 4:24512 (CONF-760429-) 

Is there a paradigm for nutrient cycling, 4:24466 (CONF-760429-) 

Problems of synthesis in mineral cycling studies: the tundra as an 
example, 4:24508 (CONF-760429-) 

UTS 


See FASTENERS 


Oo 


OAK RIDGE/BUDGETS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
OAK RIDGE/FINANCIAL DATA 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
OAK RIDGE/REGIONAL ANALYSIS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
OAK RIDGE/STREAMS 
Investigation of plutonium cogcentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM-6702) 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAPEC/ENERGY POLICY 
Impact of energy transition on the oil-exporting countries, 4:23451 
OATS/CONTAMINATION 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
OCCIDENTAL FLASH PYROLYSIS PROCESS/ECONOMIC 
ANALYSIS 
Edison-Coordinated Joint Regional Solid Waste Energy Recovery 
Project, feasibility investigation. Final report, 4:21926 (PB- 
280159) 
OCEAN THERMAL ENERGY CONVERSION 
OTEC support services. Quarterly technical progress report No. 
2, 15 August 1978-14 November 1978, 4:22174 (TID-29342) 
OCEAN THERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Ocean thermal energy conversion: environmental program, 
4:22170 (LBL-6877) 
OCEAN THERMAL POWER PLANTS/BIOLOGICAL FOULING 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites (Includes glossary), 
4:22171 (PNL-2483) 
OCEAN THERMAL POWER PLANTS/CORROSION 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites (Includes glossary), 
4:22171 (PNL-2483) 


OFFICE BUILDINGS/SOLAR SPACE HEATING 


OCEAN THERMAL POWER PLANTS/DEMONSTRATION 

PLANTS 

OTEC platform configuration and integration study. Final report. 
Volume 3. Project plan, 4:22168 (DOE/ET/4063-1(Vol.3)) 

OCEAN THERMAL POWER PLANTS/DESIGN 

Ocean Thermal Energy Conversion (OTEC) platform 
configuration and integration. Volume II. Conceptual design. 
Final report, 4:22169 (DOE/ET/4064-1(Vol.2)) 

Solar sea power system (Patent; attached to drilling platform), 
4:22175 

OCEAN THERMAL POWER PLANTS/FEASIBILITY 

STUDIES 

OTEC platform configuration and integration study. Final report. 
Volume 3. Project plan, 4:22168 (DOE/ET/4063-1(Vol.3)) 

OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 

Biological limiting factors in Ocean Thermal Energy Conversion, 
4:22162 (BNWL-SA-6333) 

Conceptualizations for cleaning OTEC heat exchangers, 4:22172 
(PNL-2627) 

Concurrent studies of enhanced heat transfer and materials for 
ocean thermal exchangers. Summary of progress to December 
15, 1977, 4:22163 (COO-2641-6) 

Methods for cleaning OTEC heat exchangers (Extensive list of 
references), 4:22173 (PNL-2733) 

System for measuring the effect of fouling and corrosion on heat 
transfer under simulated OTEC conditions, 4:22164 (COO-4041- 
10) 

OCEAN THERMAL POWER PLANTS/OFFSHORE 

PLATFORMS 

Ocean Thermal Energy Conversion (OTEC) platform 
configuration and integration. Volume II. Conceptual design. 
Final report, 4:22169 (DOE/ET/4064-1(Vol.2)) 

OTEC platform configuration and integration study. Volume I. 
Systems engineering and integration. Final report, 4:22166 
(DOE/ET/4063-1(Vol.1)) 

OTEC platform configuration and integration study. Final report, 
4:22165 (DOE/ET/4063-1(Exec.Summ.)) 

OTEC platform configuraion and integration study. Volume 2. 
Technical concept. Final report, 4:22167 (DOE/ET/4063- 
1(Vol.2)) 

OCEAN THERMAL POWER PLANTS/PIPES 
Ocean thermal energy conversion valve (Patent), 4:22176 
OCEAN THERMAL POWER PLANTS/SITE SELECTION 

Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites (Includes glossary), 
4:22171 (PNL-2483) 

OCEAN THERMAL POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

OTEC platform configuration and integration study. Final report. 
Volume 3. Project plan, 4:22168 (DOE/ET/4063-1(Vol.3)) 

OCEANOGRAPHY 

Mid-Pacific Marine Laboratory. Annual report, July 1, 1975-June, 
30, 1976, 4:24553 (NVO-0628-2) 

Oceanographic data off the west coast of the United States: 
Nitinat fan sheet 46-49°N, 4:24731 (LBL-6877) 

OCEANOGRAPHY/DATA COMPILATION 

Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites (Includes glossary), 
4:22171 (PNL-2483) 

OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 
ODOR/AIR POLLUTION CONTROL 

Control of animal production odors: the state-of-the-art, 4:24492 
(PB-281679) 

OFF-GAS SYSTEMS/AIR FILTERS 

Remotely replaceable and testable off-gas filter system for the 
NWCF, 4:24225 

OFF-GAS SYSTEMS/EVALUATION 

Analysis of a fractional gas stripper, 4:21757 (K-1895) 

OFF-GAS SYSTEMS/RADIOACTIVE WASTE PROCESSING 

Method of treatment in a system passing radioactive material 
(Patent), 4:23021 

OFFICE BUILDINGS/EVAPORATIVE COOLING 

Two-stage and indirect evaporative cooling used with active 

ClearView Solar Collector systems, 4:23640 
OFFICE BUILDINGS/SOLAR AIR CONDITIONING 

Solar Project Description. Radian Corporation Office Building, 

Austin, Texas, 4:22221 (SOLAR/2002-78/50) 
OFFICE BUILDINGS/SOLAR SPACE HEATING 

LBL Building 90 solar demonstration project, 4:22203 (LBL-6877) 

Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 

Solar Project Description. Radian Corporation Office Building, 
Austin, Texas, 4:22221 (SOLAR/2002-78/50) 





OFFICE BUILDINGS/SOLAR WATER HEATING 


OFFICE BUILDINGS/SOLAR WATER HEATING 
LBL Building 90 solar demonstration project, 4:22203 (LBL-6877) 
Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 
OFFICE BUILDINGS/SPACE HEATING 
Energy saving in a office building air-conditioned by heat pump, 


4:23643 
OFF-PEAK ENERGY STORAGE 
Data acquisition and control techniques for an experimental solar 
heating system utilizing off-peak storage, 4:22275 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Batteries for transportation and load-leveling applications, 4:23366 
Recent progress in batteries (II), 4:23342 
OFF-PEAK ENERGY STORAGE/EVALUATION 
Energy-conservation opportunities in appliances using energy 
storage. Final report, 4:23482 (ORNL/Sub-7303/1) 
OFF-PEAK ENERGY STORAGE/FUEL CELLS 
Recent progress in batteries (II), 4:23342 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 

Thermal analysis of lead-acid cells for load-leveling applications, 

4:23357 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

Electrochemical behavior of iron in solutions of lithium sulfide in 
molten LiCl-KCl, 4:23405 

Solid-state storage batteries, 4:23347 

OFFSHORE DRILLING/EQUIPMENT 
Sea-Floor template (Patent), 4:24331 
OFFSHORE DRILLING/SOCIO-ECONOMIC FACTORS 

Alaska OCS socioeconomic studies program. First annual report: 
Synthesis of findings. Executive summary, 4:21381 (PB-281548) 

Alaska OSC socioconomic studies program. First annual report: 
Synthesis of findings, 4:21379 (PB-281536) 

OFFSHORE NUCLEAR POWER PLANTS/REACTOR 

LICENSING 

Before licensing floating nuclear powerplants, many answers are 
needed, 4:22907 (EMD-78-36) 

OFFSHORE OPERATIONS 
See also UNDERWATER FACILITIES 
UNDER WATER OPERATIONS 
OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 

Environmental planning for offshore oil and gas. Volume III: 
Effects on living resources and habitats. Final technical report, 
4:21476 (PB-281444) 

OFFSHORE OPERATIONS/REGIONAL ANALYSIS 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 1: New England. Final technical 
report, 4:21374 (PB-281446) 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. part 2: Mid and South Atlantic. Final 
technical report, 4:21375 (PB-281447) 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. part 3: Gulf Coast. Final technical 
report, 4:21376 (PB-281448) 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 4: California. Final technical 
report, 4:21377 (PB-281449) : 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 5: Alaska, Washington, and 
Oregon. Final technical report, 4:21378 (PB-281450) 

OFFSHORE OPERATIONS/REGULATIONS 

Environmental planning for offshore oil and gas. Volume IV: 
Regulatory framework for protecting living resources. Final 
technical report, 4:21277 (PB-281445) 

OFFSHORE OPERATIONS/SOCIAL IMPACT 

Environmental planning for offshore oil and gas. Volume II: 
effects on coastal communities. Final technical report, 4:21475 
(PB-281443) 

OFFSHORE OPERATIONS/SOCIO-ECONOMIC FACTORS 

Kodiak Island Borough outer continental shelf impact study. 
Volume one: Level of oil activity, policy alternatives, summary 
of impact, 4:21479 (PB-281744) 

Kodiak Island Borough outer continental shelf impact study. 
Volume two: Community inventory, 4:21382 (PB-281745) 

OFFSHORE PLATFORMS/DESIGN 

Conceptual design of a floating drilling unit for oil and gas 
exploration in greater waterdepth, 4:21333 (BMFT-FB-M-77- 
01) 

Method of fabrication of offshore structures and offshore structues 
made according to the method (Patent), 4:24332 

Ocean Thermal Energy Conversion (OTEC) platform 
configuration and integration. Volume II. Conceptual design. 
Final report, 4:22169 (DOE/ET/4064-1(Vol.2)) 

Offshore well apparatus with a protected production system 
(Patent; for leak cut off in case of breakage), 4:21395 
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OTEC platform configuration and integration study. Volume I. 
Systems engineering and integration. Final report, 4:22166 
(DOE/ET/4063-1(Vol.1)) 

OTEC platform configuration and integration study. Final report, 
4:22165 (DOE/ET/4063-1(Exec.Summ.)) 

OTEC platform configuraion and integration study. Volume 2. 
Technical concept. Final report, 4:22167 (DOE/ET/4063- 
1(Vol.2)) 

OFFSHORE PLATFORMS/PIPELINES 
Cathodic protection criteria for the North Sea, 4:24333 
OFFSHORE PLATFORMS/SYSTEMS ANALYSIS 

OTEC platform configuraion and integration study. Volume 2. 
Technical concept. Final report, 4:22167 (DOE/ET/4063- 
1(Vol.2)) 

OFFSPRINGS 
See PROGENY 
OHIO/NATURAL GAS WELLS 

Study of hydrocarbon-shale interaction. Progress report No. 
July 1-September 30, 1978, 4:21532 (ORO-5197-10) 

Study of hydrocarbon-shale interaction. Progress report No. 
Part II. Appendix B, 4:21533 (ORO-5197-10(Pt.2)) 

Study of hydrocarbon-shale interaction. Progress report No. 
Part III. Appendix B, 4:21534 (ORO-5197-10(Pt.3)) 

Study of hydrocarbon-shale interaction. Progress report No. 
Part IV. Appendices B-E, 4:21535 (ORO-5197-10(Pt.4)) 

OIL FIELDS/DISTRIBUTION 

Distribution of oil and gas fields in the shelves of southeastern 

Asia and Australia, 4:21330 
OIL FIELDS/ELECTRIC POWER 

Forecasting electrical energy consumption in petroleum recovery, 

4:21409 
OIL FIELDS/EXPLOITATION 

Identification of methods for providing stable commercial oil 
fLow from the AB’; seam in the lower-Vartov petroleum-gas 
region, 4:21419 

OIL FIELDS/NORTH SEA 
German share of the North Sea oil, 4:23517 
OIL FURNACES/RETROFITTING 
Energy conservation kit for household furnaces (Patent; fresh air 
intake to furnace combustion chamber), 4:23635 
OIL POLLUTION CONTAINMENT/CRYOGENICS 
Cryothermal manipulation of petroleum (Patent), 4:21480 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL RETENTION BOOMS/HYDRODYNAMICS 
Hydrodynamics of diversionary booms. Final report, 4:21474 (PB- 
281282) 
OIL SAND DEPOSITS/IN-SITU PROCESSING 
Method for forming a gravel pack in tar sands (Patent), 4:21615 
OIL SAND DEPOSITS/PACKINGS 
Method for forming a gravel pack in tar sands (Patent), 4:21615 
OIL SAND DEPOSITS/STRATIGRAPHY 

Subsurface environmental facies and reservoir relationships of the 

McMurray oil sands, Northeastern Alberta, 4:21602 
OIL SANDS/FLUID INJECTION 

High vertical and horizontal conformance viscous oil recovery 

method (Patent), 4:21614 
OIL SANDS/IN-SITU COMBUSTION 

High vertical and horizontal conformance viscous oil recovery 

method (Patent), 4:21614 
OIL SANDS/IN-SITU PROCESSING 

Method for recovering viscous hydrocarbons utilizing heated 
fluids (Patent), 4:21610 

Viscous oil recovery method (Patent; cycles of steam-air injection 
and production), 4:21611 

Viscous oil recovery method (Patent; steam-hydrocarbon 
injection-drawdown cycles), 4:21612 

OIL SANDS/PROCESSING 
Low-temperature oil shale and tar sand extraction process (Patent; 
use of residue as agricultural substrate), 4:21625 
OIL SANDS/SOLVENT EXTRACTION 
Extraction of oil shales and tar sands (Patent), 4:21628 
OIL SHALE DEPOSITS/EXPLOSIVE FRACTURING 

Empirical characterization of oil shale fragmentation experiments, 
4:21606 (LA-UR-79-88) 

Explosively produced fracture of oil shale. Progress report, April- 
June 1978, 4:21603 (LA-7438-PR) 

In situ oil shale bed preparation study. Progress report, February 
1976-February 1978, 4:21608 (SAND-78-1950) 

OIL SHALE DEPOSITS/HYDRAULIC FRACTURING 
In situ oil shale bed preparation study. Progress report, February 
1976-February 1978, 4:21608 (SAND-78-1950) 
OIL SHALE DEPOSITS/IN-SITU RETORTING 
— y enhancing yield from an in situ oil shale retort (Patent), 
2161 

Removing sulfur dioxide from gas streams with retorted oil shale 

(Patent), 4:21635 





MAY 15, 1979 


OIL SHALE DEPOSITS/SITE PREPARATION 
In situ oil shale bed preparation study. Progress report, February 
1976-February 1978, 4:21608 (SAND-78-1950) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/ENVIRONMENTAL EFFECTS 
Water quality and aquatic resources of the Beaver Creek 
Diversion System, 1977. Environmental Research Monograph 
1978-3, 4:21639 (NP-23491) 
OIL SHALE MINING/ENVIRONMENTAL IMPACTS 
Historical Resources Impact Assessment, western portion of 
Syncrude Lease No. 17, Alberta, 4:21640 
OIL SHALE MINING/SITE PREPARATION 
Historical Resources Impact Assessment, western portion of 
Syncrude Lease No. 17, Alberta, 4:21640 
OIL SHALE PROCESSING PLANTS/CHEMICAL EFFLUENTS 
Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
monitoring network at Syncrude Canada Ltd.), 4:24484 (NP- 
23367) 
OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 
Water quality and aquatic resources of the Beaver Creek 
Diversion System, 1977. Environmental Research Monograph 
1978-3, 4:21639 (NP-23491) 
OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
IMPACTS 
Preliminary thoughts on proxy PNA compounds in the vapor and 
solid phase, 4:21255 (CONF-781150-5) 
OIL SHALE PROCESSING PLANTS/WASTE PROCESSING 
Purifying oil shale retort water (Patent), 4:21636 
OIL SHALE PROCESSING PLANTS/WATER 
REQUIREMENTS 
Water conservation with in-situ oil shale development, 4:21638 
(LBL-6877) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/CHEMICAL ANALYSIS 
Assaying Green River oil shale with microwave radiation, 4:21633 
OIL SHALES/COMMERCIALIZATION 
Constraints on the commercialization of oil shale, 4:21597 (R-2293- 


DOE) 

OIL SHALES/DIELECTRIC PROPERTIES 

Assaying Green River oil shale with microwave radiation, 4:21632 
OIL SHALES/FRACTURING 

True in situ fracturing of oil shale: preliminary results, 4:21620 
OIL SHALES/IN-SITU PROCESSING 

Outlook on oil shale research, 4:21617 
OIL SHALES/IN-SITU RETORTING 
DOE-sponsored in situ shale oil recovery projects, 4:21618 
Empirical characterization of oil shale fragmentation experiments, 
4:21606 (LA-UR-79-88) 
In situ oil shale bed preparation study. Progress report, February 
1976-February 1978, 4:21608 (SAND-78-1950) 
Methods for minimizing plastic flow of oil shale during in situ 
retorting (Patent), 4:21616 
Numerical modeling of a true in situ oil shale retort, 4:21607 
(SAND-78-1306) 
Oil shale retorting under adiabatic conditions, 4:21622 
Oil yield loss mechanisms in modified in situ retorting of oil shale: 
the challenge of efficiently retorting very non-uniform beds of 
oil shale rubble, 4:21609 (UCRL-81721) 
Partitioning of As, Cd, Cu, Hg, Pb, and Zn during simulated in- 
situ oil shale retorting, 4:21623 
True in situ fracturing of oil shale: preliminary results, 4:21620 
OIL SHALES/MEETINGS 

Tenth oil shale symposium proceedings, 4:21598 
OIL SHALES/OIL YIELDS 

Assaying Green River oil shale with microwave radiation, 4:21632 
OIL SHALES/PYROLYSIS 

Effects of thermal history on oil shale pyrolysis products, 4:21629 
OIL SHALES/RETORTING 

Development of a local void-defect model which accounts for 
yield losses caused by flow nonuniformities, 4:21604 (UCID- 
18048) 

Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil 
shales, 4:21621 

Low-temperature oil shale and tar sand extraction process (Patent; 
use of residue as agricultural substrate), 4:21625 

Oil shale retorting process (Patent; reduction of arsenic content in 
shale oil), 4:21626 

Spouted-bed shale retorting process (Patent), 4:21627 

OIL SHALES/SOLVENT EXTRACTION 
Extraction of oil shales and tar sands (Patent), 4:21628 


OIL WELLS/PRODUCTIVITY 


OIL SHALES/SORPTIVE PROPERTIES 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
OIL SPILLS/BIBLIOGRAPHIES 
Oil spill and oil pollution reports: August 1977-October 1977. 
Quarterly report August-October 1977, 4:21473 (PB-281114) 
Oil spill and oil pollution reports. Volume 5. Number 1. Quarterly 
report November 1977-January 1978, 4:21478 (PB-281671) 
OIL SPILLS/CLEANING 
Method for collecting lightweight substances floating on a liquid 
surface (Patent), 4:21482 
Oil separation material (Patent), 4:21468 
Ultrasonic oil spill removal (Patent; ultrasonic dispersal), 4:21481 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Depressed food intake and reduced reproduction in Japanese quail 
after a single dose of Prudhoe Bay crude oil, 4:24689 (CONF- 
771017-) 
Effects of oil on a tundra pond. Final report, 4:21472 (COO-2989- 


3) 
OIL SPILLS/ENVIRONMENTAL IMPACTS 
Conceptual model for response to Arctic oil spills (Predicting oil 
dispersion.), 4:21492 
OIL SPILLS/MONITORING 
Discrimination of spilled oils by high speed gel permeation 
chromatography with ultraviolet spectrometric detector, 
4:24570 
OIL SPILLS/PATTERN RECOGNITION 
Oil spill identification and remote sensing, 4:21488 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/CLOSURES 
Effect of chemical reagents on the crystallization of calcium 
sulfate, 4:21413 
OIL WELLS/DRILL CORES 
Evaluation of the displacement coefficient of a core sample 
selected during the drilling of boreholes, 4:21410 
OIL WELLS/DRILL STEM TESTING 
Effect of the quality of packing formation testers on the results of 
formation testing, 4:21414 
OIL WELLS/ELECTRIC LOGGING 
Study of carbonate reservoirs by industrial geophysical methods in 
Belorussian fields, 4:21360 
OIL WELLS/EXPLOITATION 
Identification of methods for providing stable commercial oil 
fLow from the AB‘; seam in the lower-Vartov petroleum-gas 
region, 4:21419 
OIL WELLS/FLUID INJECTION 
Accurate prediction of injected fluid movement through a porous 
media, 4:21420 
Method of using viscosity-stabilized aqueous solutions (Patent), 
4:21400 
OIL WELLS/HYDRAULIC FRACTURING 
Method and apparatus for formation fracturing with foam having 
greater proppant concentration (Patent), 4:21394 
OIL WELLS/IN-SITU COMBUSTION 
Effect of rock properties on specific oxidizer requirements in in- 
situ combustion, 4:21411 
Method for recovering hydrocarbons (Patent), 4:21391 
OIL WELLS/MICROEMULSION FLOODING 
North Stanley Polymer Demonstration Project. Third annual and 
final report, 4:21369 (BETC/RI-78/19) 
Numerical simulation of competing chemical flood designs, 
4:21417 
Site selection, reservoir definition and estimation of tertiary target 
oil for the bell creek unit "a” micellar-polymer project; 4:21415 
OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 
Miscible drive in heterogeneous reservoirs (Patent), 4:21389 
OIL WELLS/NEUTRON-GAMMA LOGGING 
Study of carbonate reservoirs by industrial geophysical methods in 
Belorussian fields, 4:21360 
OIL WELLS/OFFSHORE DRILLING 
Environmental planning for offshore oil and gas. Volume I: 
Recovery technology. Final technical report, 4:21373 (PB- 
281442) 
OIL WELLS/PACKINGS 
Method of gravel packing a well (Patent), 4:21392 
Well packers using metal to metal seals (Patent), 4:21558 
OIL WELLS/PLUGGING 
Method for selectively plugging water zones (Patent), 4:21386 
OIL WELLS/POLLUTION CONTROL EQUIPMENT 
Offshore well apparatus with a protected production system 
(Patent; for leak cut off in case of breakage), 4:21395 
OIL WELLS/PRODUCTIVITY 
200 sand steamflood demonstration project. First annual report, 
June 1976-June 1977, 4:21384 (SAN-1277-1) 





OIL WELLS/PUMPING 


OIL WELLS/PUMPING 
Method for decreasing resistance to flow of crude oil up from a 
well or through a pipeline (Patent), 4:21495 
OIL WELLS/RESERVOIR PRESSURE 
Interpretation of the pressure diagram from stratum testing with 
consideration of the effect of gas release, 4:21342 
OIL WELLS/STEAM INJECTION 
200 sand steamflood demonstration project. First annual report, 
June 1976-June 1977, 4:21384 (SAN-1277-1) 
Failure analysis of ruptured steam-generator pipe, Cat Canyon oil 
field, 4:21385 (SAND-78-1388) 
Secondary oil recovery method and system (Patent), 4:21390 
Williams Holding Lease Steamflood Demonstration Project, Cat 
Canyon Oil Field. Second annual report, June 1977-June 1978, 
4:21383 (SAN-1188-3) 
OIL WELLS/VALVES 
Downhole valve which may be installed or removed by a wireline 
running tool (Patent), 4:21387 
OIL WELLS/WATERFLOODING 
Evaluation of the displacement coefficient of a core sample 
selected during the drilling of boreholes, 4:21410 
Method for reducing the permeability of subterranean formations 
to brines (Patent), 4:21404 
Oil recovery by waterflooding employing succinimido ary] 
sulfonate surfactants (Patent), 4:21398 
Plant control systems design from concept through start-up, 
4:21421 
Waterflooding process employing cationic-nonionic copolymers 
(Patent), 4:21406 
Waterflooding process employing anionic-nonionic copolymer 
(Patent), 4:21403 
OIL WELLS/WELL COMPLETION 
Method for treating a well using a chemical wash with fluid loss 
control (Patent), 4:21393 
OKLAHOMA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Ardmore NTMS Quadrangle, Oklahoma, 4:21665 (K/UR- 
111) 
OKLAHOMA/OIL WELLS 
North Stanley Polymer Demonstration Project. Third annual and 
final report, 4:21369 (BETC/RI-78/19) 
OKLO PHENOMENON/ISOTOPE DATING 
Investigations of the natural fission reactor program. Progress 
report, October 1977-September 1978, 4:21643 (LA- 7536-PR) 
OKLO PHENOMENON/MEETINGS 
Natural fission reactors, 4:21644 (STI/PUB-475) 
OKLO PHENOMENON/NUCLEAR REACTION KINETICS 
Report on thermic effects in the study of the control and 
propagation of nuclear reactions, 4:21654 (LA-tr-78-71) 
OKLO PHENOMENON/RADIONUCLIDE MIGRATION 
Investigations of the natural fission reactor program. Progress 
report, October 1977-September 1978, 4:21643 (LA- 7556-PR) 
OKLO PHENOMENON/RESEARCH PROGRAMS 
Investigations of the natural fission reactor program. Progress 
report, October 1977-September 1978, 4:21643 (LA-7536-PR) 
OLEFINS 
See ALKENES 
ONCE-THROUGH COOLING SYSTEMS 
See also COOLING SYSTEMS 
ONCE-THROUGH COOLING SYSTEMS/ENVIRONMENTAL 
IMPACTS 
Assessment of once through cooling water control technology, 
4:22653 (CONF-781 109-14) 
ON-LINE MEASUREMENT SYSTEMS/DESIGN 
On-line monitor for alpha-emitting aerosols, 4:24370 
eee SYSTEMS/PERFORMANCE 
TESTIN 


Application of on-line alpha monitors to process streams in a 

nuclear fuel reprocessing plant, 4:21720 
ONTARIO/URANIUM DEPOSITS 

Huronian polar wander and paleomagnetism of the Thessalon 

volcanics, 4:21651 
ONUMA GEOTHERMAL FIELD/GEOCHEMICAL SURVEYS 

Change with time of chemical composition of the hot water of 
Mitsubishi Metal Corporation’s Onuma geothermal power 
station, 4:22523 (CONF-761253-8) 

ONUMA GEOTHERMAL FIELD/GEOTHERMAL POWER 

PLANTS 

Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22546 
(CONF-761253-3) 

Cleanings of the silica scale settled in the transportation-pipes of 
the geothermal hot water of the Onuma Geothermal Power 
Station, 4:22552 

Scaling on hot water-transport pipe at Mitsubishi’s Onuma 
geothermal power station, 4:22544 (CONF-751267-12) 
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ONUMA GEOTHERMAL FIELD/GEOTHERMAL WELLS 

Behavior of reinjected hot water under the ground of Mitsubishi 
Metal Corporation’s Onuma geothermal power station, 4:22554 
(CONF-761253-2) 

Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation’s Onuma geothermal power station, 4:22546 
(CONF-761253-3) 

Records of steam well 0-8R (Onuma), 4:22555 (CONF-761253-9) 

ONUMA GEOTHERMAL FIELD/HYDROLOGY 

Behavior of reinjected hot water under the ground of Mitsubishi 
Metal Corporation’s Onuma geothermal power station, 4:22554 
(CONF-761253-2) 

ONUMA GEOTHERMAL FIELD/HYDROTHERMAL 
STEMS 


SY: 

Geothermal field in and around Nibadake in Akita prefecture, 
4:22502 (CONF-751267-9) 

ONUMA GEOTHERMAL FIELD/INJECTION WELLS 

Behavior of reinjected hot water under the ground of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22554 
(CONF-761253-2) 

Change with time and scaling of reinjection wells of Mitsubishi 
Metal Corporation's Onuma geothermal power station, 4:22546 
(CONF-761253-3) 

ONUMA GEOTHERMAL FIELD/MICROEARTHQUAKES 

Extreme microearthquakes in Onuma area of north Hachimantai, 
4:22505 (CONF-761253-11) 

OOCYTES/CELL KILLING 

Genetic differences in polycyclic-aromatic-hydrocarbon 
metabolism and their effects on oocyte killing in developing 
mice (3-methylcholanthrene), 4:24682 (CONF-771017-) 

OPEC 

(Organization of Petroleum Exporting Countries.) 

Future relationship between energy demand, OPEC, and the value 
of the dollar, 4:23429 

OPEC/ENERGY POLICY 
Impact of energy transition on the oil-exporting countries, 4:23451 
OPEN-CYCLE COOLING SYSTEMS 
See also COOLING SYSTEMS 
OPEN-CYCLE COOLING SYSTEMS/INTAKE STRUCTURES 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
OPTICAL EQUIPMENT 
Development of a high-temperature optical void probe, 4:23007 
OPTICAL EQUIPMENT/ELECTROMAGNETIC LENSES 

Advanced blue-green electro-optics: very narrow bandwidth, 

wide field-of-view detectors, 4:24407 (UCID-17915) 
OPTICAL FILTERS/FABRICATION 

Study of a method for filtering optical images, 4:24906 (BNWL-tr- 

343 


OPTICAL SYSTEMS/PHYSICAL RADIATION EFFECTS 
Laser damage testing at LLL: an overview and an update, 4:24260 
(UCRL-81630) 
OPTICS/IMAGE PROCESSING 
Study of a method for filtering optical images, 4:24906 (BNWL-tr- 
3 


343) 
OPTOACOUSTIC CELLS 
See PHOTOACOUSTIC SPECTROMETERS 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
The modular solar energy satellite. project proposal and 
development strategy, 4:22121 (N-78-23598) 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
ORDNANCE/BLAST EFFECTS 
Mach 130 air shock attenuation studies, 4:24461 (UCRL-82012) 
ORDNANCE/PHYSICAL RADIATION EFFECTS 
Calculation of combat vehicle protection against a residual 
radiation threat. Final report, 4:24460 (AD-A-054761) 
ORDNANCE/REMOTE HANDLING 
Design and application of remote manipulator systems, 4:24201 
ORDNANCE/RESEARCH PROGRAMS 
Hard Structure Munition Project. HSM progress report No. 79, 1- 
30 November 1978, 4:24448 (UCID-16077-78-11) 
ORDNANCE/SHIELDING 
Calculation of combat vehicle protection against a residual 
radiation threat. Final report, 4:24460 (AD-A-054761) 
ORE PROCESSING/MEETINGS 
Advances in extractive metallurgy, 1977, 4:23664 
OREGON/GEOPHYSICAL SURVEYS 
Geothermal resource exploration assessment and data 
interpretation, Klamath Basin, Oregon: Swan Lake and Klamath 
Hills area, 4:22515 (LBL-8186(Draft)) 
OREGON/GEOTHERMAL EXPLORATION 
Geothermal resource exploration assessment and data 
interpretation, Klamath Basin, Oregon: Swan Lake and Klamath 
Hills area, 4:22515 (LBL-8186(Draft)) 
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OREGON/LAND USE 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 

OREGON/MAGNETOTELLURIC SURVEYS 

Telluric-magnetotelluric survey at Mount Hood, Oregon: a 

preliminary study, 4:22513 (LBL-7050) 
OREGON/OFFSHORE OPERATIONS 

Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 5: Alaska, Washington, and 
Oregon. Final technical report, 4:21378 (PB-281450) 

OREGON/TELLURIC SURVEYS 

Telluric-magnetotelluric survey at Mount Hood, Oregon: a 

preliminary study, 4:22513 (LBL-7050) 
OREGON/VOLCANIC REGIONS 
Telluric-magnetotelluric survey at Mount Hood, Oregon: a 
preliminary study, 4:22513 (LBL-7050) 
ORES 
See also COPPER ORES 
MOLYBDENUM ORES 
THORIUM ORES 
URANIUM ORES 
VANADIUM ORES 
ORES/ACTIVATION ANALYSIS 
Activation analysis of ores and minerals (187 references), 4:24055 
ORGANIC ACIDS 

(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 

See also SULFONIC ACIDS 
ORGANIC ACIDS/CHEMICAL REACTIONS 
Synthesis of 4-(2-Hydroxyethylsulfonyl)-1- 
naphthalenesulfonamide, 4:24106 
ORGANIC COMPOUNDS 
See also ALKALOIDS 
AMINES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
NUCLEIC ACIDS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/AIR POLLUTION CONTROL 

General administrative specification on the Federal Law of 

Protection against Nuisances, 4:24486 (NP-23462) 
ORGANIC COMPOUNDS/BUDGETS 

Organic matter budget i in a mixed-hardwood forest in north 
central Florida (1°7Cs), 4:24545 (CONF-760429-) 

ORGANIC COMPOUNDS/CHEMICAL RADIATION EFFECTS 

Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 

ORGANIC COMPOUNDS/DECOMPOSITION 

Climatic regulation of decomposition rates of organic matter in 
terrestrial ecosystems, 4:24532 (CONF-760429-) 

ORGANIC COMPOUNDS/ENVIRONMENTAL TRANSPORT 

Organic matter budget i in a mixed-hardwood forest in north 
central Florida (**’Cs), 4:24545 (CONF-760429-) 

Role of the surface microlayer of water in the distribution and fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 

ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC HALOGEN COMPOUNDS/AIR POLLUTION 

MONITORS 

Detection of perfluorinated taggants in electric blasting caps by 
electron capture monitors, 4:24375 (BNL-25050) 

ORGANIC HALOGEN COMPOUNDS/GAS 

CHROMATOGRAPHY 

Investigation of trace organic components in chlorinated natural 
waters using glass WCOT columns, 4:24077 (BNWL-SA-6266) 

ORGANIC ION EXCHANGERS/PERFORMANCE 

Chloride removal from DEA by ion exchange, 4:21552 (CONF- 

7703114-) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
ALKALOIDS 
AMINES 
AZIDES 
CHLOROPHYLL 
IMIDES 
IMINES 
ISOALLOXAZINES 


OSMIUM 186/VIBRATIONAL STATES 


METHEMOGLOBIN 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
PROTEINS 
QUINOLINES 
SULFONAMIDES 
UREA 
ORGANIC NITROGEN COMPOUNDS/DIFFUSION 
Entry of circulating mutagens into the rete testis fluid of rats 
(Benzopyrene, dibenzanthracene, N-methyl nitrosoguanidine, 
5H, '*C tracer techniques), 4:24690 (CONF-771017-) 
ORGANIC PHOSPHORUS COMPOUNDS 
See also NUCLEIC ACIDS 
ORGANIC PHOSPHORUS COMPOUNDS/CRYSTAL 
STRUCTURE 
Application of a novel superposition technique to the structure of 
an organophosphorus insecticide and an organometallic 
compound, 4:24109 (IS-T-843) 
ORGANIC PHOSPHORUS COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
New phosphorus heterocycle. crystal and molecular structure of 
7,8-dimethyl-5-oxo-A 5-5-phospha-6-oxaindolizine, 4:24114 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, July-September 1977, 4:21176 (FE-2006-9) 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
Yer progress report, January-March 1978, 4:21230 (FE- 
2031-11) 
ORGANIC SOLVENTS/RECOVERY 
Supercritical solvents and the dissolution of coal and lignite, 
4:21215 (FE-2202-24) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONAMIDES 
SULFONIC ACIDS 
THIOLS 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/MOLECULAR 
STRUCTURE 
Conformational analysis in multisulfur heterocycles. VIII. 3,3:6,6- 
Bis(tetramethylene)-s-tetrathiane and 3,3:6,6- 
Bis(pentamethylene)-s-tetrathiane. Slow s-tetrathiane chair-to- 
twist, chair-to-chair, and twist-to-twist interconversions. X ray 
crystallographic studies, 4:24117 
ORGANOMETALLIC COMPOUNDS/BINDING ENERGY 
Bonding in inorganic compounds: a study by x-ray photoelectron 
spectroscopy, 4:24094 (LBL-8294) 
ORGANOMETALLIC COMPOUNDS/COVALENCE 
Covalency of neptunium(IV) triscyclopentadienyl compounds 
from Moessbauer spectra, 4:24128 (DP-MS-78-62) 
ORGANOMETALLIC COMPOUNDS/CRYSTAL STRUCTURE 
Application of a novel superposition technique to the structure of 
an organophosphorus insecticide and an organometallic 
compound, 4:24109 (IS-T-843) 
ORGDP 
(Oak Ridge Gaseous a Plant.) 
ORGDP/HVAC SYSTEM 
Field testing of FOFA ll transformers to determine ultimate 
capability, 4:22695 (K/D-3958) 
ORGDP/QUALITY CONTROL 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 
ORNL 
(Oak Ridge National Laboratory.) 
ORNL/POLLUTION 
Computer program for monitoring sample flow from 
environmental surveillance activities at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM-6599) 
ORNL/RADIATION MONITORING 
Computer program for monitoring sample flow from 
environmental surveillance activities at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM-6599) 
ORNL/RADIOACTIVE EFFLUENTS 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 
1) 
ORYZA 
See RICE 
OSMIUM 186/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 186/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 





OSMIUM 188/ENERGY LEVELS 


(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 188/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 188/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 190/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 190/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 192/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM 192/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
OSMIUM ISOTOPES/ENERGY-LEVEL TRANSITIONS 
IBA model in the Pt-Os region (O(6) group, interacting boson 
approximation), 4:24854 (BNL-25405) 
OSTEOSARCOMAS/RADIOINDUCTION 
Some comments on the toxicity of **®Pu, 4:24668 (CONF-780998- 
1 


OTAKE GEOTHERMAL FIELD/HYDROTHERMAL 
ALTERATION 
Quartz content of geothermal well core and pH value of 
suspension, 4:22528 (CONF-761253-5) 
OTTO RUMMEL SLAG BATH PROCESS/COMPARATIVE 
EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
OVARIES/METABOLISM 
Developmental aspects of epoxide-metabolizing enzyme activities 
in adrenals, ovaries, and testes of the rat (Epoxide hydrase, 
glutathione s-transferase), 4:24588 (CONF-771017-) 
OVERBURDEN/TEMPERATURE DISTRIBUTION 
Thermal effects in overlying sedimentary rock from in-situ 
combustion of a coal seam, 4:21315 (LBL-8172) 
OXALATES/CHEMICAL PREPARATION 
Uranium(IV) oxalic acid (Compounds; analytical uses), 4:24103 
(ANL-Trans-1158) 
OXALATES/CHEMICAL PROPERTIES 
Uranium(IV) oxalic acid (Compounds; analytical uses), 4:24103 
(ANL-Trans-1158) 
OXIDASES/BIOCHEMICAL REACTION KINETICS 
Multiple monoamine oxidase activities in heterogeneous 
populations of mouse lung mitochondria, 4:24602 
OXIDASES/METABOLISM 
Multiple monoamine oxidase activities in heterogeneous 
populations of mouse lung mitochondria, 4:24602 
OXIRANS 
See EPOXIDES 
OXYGEN/ATOM-MOLECULE COLLISIONS 
Preliminary results from a quasi-classical trajectory analysis of the 
H + O. — OH + O reaction, 4:24139 (SAND-79-8205) 
OXYGEN/BINDING ENERGY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
OXYGEN/BIOCHEMICAL REACTION KINETICS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
Visible light and ozone damage to mammalian membranes, 4:24709 
(LBL-6877) 
OXYGEN/CHEMICAL REACTION KINETICS 
Molecular mechanisms of photosynthetic hydrogen and oxygen 
production, 4:22076 
OXYGEN/COLLISIONS 
Scattering of hydrogen from surfaces. Progress report No. 2, 
November 1, 1977-November 1, 1978 (Summaries of research 
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activities at Georgia Institute of Technology), 4:24752 (ORO- 
2591-88) 
OXYGEN/DIFFUSION 
Anelastic relaxation peaks in single crystals of zirconium-oxygen 
alloys, 4:23871 
Permeation of gases through hollow silicone rubber fibers: effect 
of fiber elasticity on gas permeability, 4:24083 
OXYGEN/METALLURGICAL EFFECTS 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:239 
Theoretical estimate of the strain-dependent elastic dipole tensor 
for interstitial impurities in bcc metals and of the strength of the 
non-linear Snoek effect, 4:23901 
OXYGEN/NUCLEAR REACTION ANALYSIS 
Use of nuclear reactions to trace the source of oxygen in 
anodization, 4:24051 (CONF-781113-16) 
OXYGEN/PRODUCTION 
Hybrid thermochemical hydrogen production cycle using solar 
energy process heat, 4:21893 (CONF-781 133-2) 
Thermochemical production of hydrogen from water, a critical 
review, 4:21897 (LA-UR-78-2996) 
OXYGEN/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular eo Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
OXYGEN/SOLUBILITY 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:24015 
Thermodynamic properties of niobium-tantalum-oxygen solid 
solutions (600 to 1100°C), 4:23840 
OXYGEN/SURFACE COATING 
Anelastic relaxation peaks in single crystals of zirconium-oxygen 
alloys, 4:23871 
OXYGEN 16/PROTON REACTIONS , 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Long range absorption and other direct reaction components in 
the optical potential (50 and 60 MeV, cross sections), 4:24855 
(BNL-24968 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Separable approximation to time-dependent Hartree-Fock 
calculations (55.6 to 400 MeV), 4:24874 
OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 
Separable approximation to time-dependent Hartree-Fock 
calculations (55.6 to 400 MeV), 4:24874 
OXYGEN 16 TARGET/PROTON REACTIONS 
Differential cross section and asymmetry measurements for 800- 
MeV proton scattering from **O, 4:24828 (COO-0535-766) 
OXYGEN 18/NUCLEAR RADII 
Technique for determining neutron densities using low energy 777 
nucleus scattering, 4:24822 (COO-0535-766) 
OXYGEN 18 TARGET/PION MINUS REACTIONS 
a* and 7” inelastic scattering from '*O at 164 MeV and 230 MeV, 
4:24826 (COO-0535-766) 
OXYGEN 18 TARGET/PION PLUS REACTIONS 
a* and 7r~ inelastic scattering from '*O at 164 MeV and 230 MeV, 
4:24826 (COO-0535-766) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P° and 1s2s2p ‘*P° states of Li-like 
ions, 4:24757 
OXYGEN METERS 
Status and prospects of electrochemical cell development for 
monitoring oxygen activities in liquid sodium, 4:23014 
(RISLEY-Trans-3177(a)) 
OZONE/BIBLIOGRAPHIES 
Ozone in aquatic systems: a selected, annotated bibliography, 
4:24686 (ORNL/EIS-145) 
OZONE/BIOLOGICAL EFFECTS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
e treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 
Ozone in aquatic systems: a selected, annotated bibliography, 
4:24686 (ORNL/EIS-145) 
Visible light and ozone damage to mammalian membranes, 4:24709 
(LBL-6877) 
OZONE/CHEMICAL REACTIONS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
e treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONT. 780987-1) 
Ozone in aquatic systems: a selected, annotated bibliography, 
4:24686 (ORNL/EIS-145) 
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P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
PACIFIC NORTHWEST REGION/ENERGY DEMAND 
Integrating policy analysis. Study module VII. Volume II: 
technical appendix. Study module (final), 4:23493 (PB-280037) 
PACIFIC NORTHWEST REGION/ENERGY SUPPLIES 
Integrating policy analysis. Study module VII. Volume II: 
technical — Study module (final), 4:23493 (PB-280037) 
PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
PACIFIC OCEAN/WATER POLLUTION 
Distribution of aromatic hydrocarbons in sediments from selected 
Atlantic, Gulf of Mexico, and Pacific OCS areas, 4:21490 
PACKAGING/CATALOGS 
Directory of certificates of compliance for radioactive materials 
packages. Certificates of compliance, 4:24237 (NUREG- 
0383(Vol.2)(Rev.1)) 
PACKAGING/TESTING 
Review of criteria for packaging plutonium for transport by air, 
4:21726 (NUREG/CR-0428) 
PACKED BED/COST 
Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:23318 
PACKED BED/DESIGN 
Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:23318 
PACKED BED/HEAT TRANSFER 
Correlation equation for heat and mass transfer in packed bed of 
spheres at intermediate and high Peclet numbers, 4:24319 
Numerical simulation of reversible heat transfer in packed beds 
(Thermal energy storage), 4:23337 
PACKED BED/MASS TRANSFER 
Correlation equation for heat and mass transfer in packed bed of 
spheres at intermediate and high Peclet numbers, 4:24319 
Numerical calculations for the asymptotic, diffusion dominated 
mass-transfer coefficient in packed bed reactors, 4:24098 
PACKED BED/MATHEMATICAL MODELS 
Numerical calculations for the asymptotic, diffusion dominated 
mass-transfer coefficient in packed bed reactors, 4:24098 
PACKED BED/NUMERICAL ANALYSIS 
Numerical simulation of reversible heat transfer in packed beds 
(Thermal energy storage), 4:23337 
PADE APPROXIMATION 
N-variable rational approximants (Chisholm approximants; 
generalizations of Pade approximants), 4:24912 
Operator Pade approximants for the Bethe-Salpeter equation of 
nucleon-nucleon scattering, 4:24805 
PADE APPROXIMATION/ALGORITHMS 
Statistical roundoff error analysis of a Pade algorithm for 
computing the matrix exponential, 4:25146 
PADE APPROXIMATION/MEETINGS 
Pade and rational approximation: theory and applications (Tampa, 
Florida, December 15-17, 1976), 4:24911 
PADE APPROXIMATION/SERIES EXPANSION 
Operator Pade approximants and three-body scattering, 4:24806 
Variational approach to operator and matrix Pade approximants. 
Applications to potential scattering and field theory, 4:24816 
PADE APPROXIMATION/SINGULARITY 
Zeros and poles of Pade approximants to e/sup z/. II, 4:25144 
PADE APPROXIMATION/USES 
Application of Pade approximants to critical phenomena, 4:24913 
PADE APPROXIMATION/VARIATIONAL METHODS 
Variational principles and matrix Pade approximants, 4:24904 
Variational approach to operator and matrix Pade approximants. 
Applications to potential scattering and field theory, 4:24816 
PAINTS/ABSORPTIVITY 
Comparison of thermo-optical measurements made by six 
european laboratories. project for standardization of 
measurement methods and equipment (White silicone paint, 
black epoxy paint, and aluminized adhesive tape), 4:22471 (N- 
78-23912) 
PAINTS/EMISSIVITY 
Comparison of thermo-optical measurements made by six 
european laboratories. project for standardization of 
measurement methods and equipment (White silicone paint, 
black epoxy paint, and aluminized adhesive tape), 4:22471 (N- 
78-23912) 


PARABOLIC TROUGH COLLECTORS/PERFORMANCE 


PAKS-1 REACTOR/BIOLOGICAL SHIELDING 
Concrete as biological shield material used at the construction of 
the Paks Nuclear Power Plant, 4:22804 
PALLADIUM/ELECTRONIC STRUCTURE 
Magnetic field induced conduction electron polarization, 
magnetization density, and neutron magnetic form factor of Pt 
metal, 4:23933 
PALLADIUM 106/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
PALLADIUM 106/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
PALLADIUM ALLOYS/HYDRIDATION 
Reaction of hydrogen with binary system alloys of titanium and 
zirconium with other metals, 4:23939 
PALLADIUM BROMIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
PALLADIUM CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
PALLADIUM COMPLEXES/SPECTROPHOTOMETRY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
PAPER/MATERIALS RECOVERY 
Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23706 
(NTIS/PS-78/0765) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY/ENERGY EFFICIENCY 
Prototypes and demonstration plants for better energy utilization, 
4:23671 (SIND-1978-6) 
PAPER INDUSTRY/WASTE PRODUCT UTILIZATION 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1977-June 15, 1978, 4:21925 (COO-2983-8) 
PARABOLIC COLLECTORS 
See also PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
PARABOLIC COLLECTORS/COMPARATIVE EVALUATIONS 
Comparison of compound parabolic and simple parabolic 
concentrating solar collectors, 4:22443 
PARABOLIC COLLECTORS/DESIGN 
Hows and whys of a modular, half-parabolic, concentrating 
collector, 4:22445 
PARABOLIC COLLECTORS/PERFORMANCE 
Compound parabolic concentrator for operation at 300°C (Using 
evacuated tube receivers), 4:22460 
PARABOLIC DISH COLLECTORS/RADIANT FLUX DENSITY 
Flux distributions inside and thermal efficiencies of solar cavities 
heated by parabolic dishes, 4:22455 
PARABOLIC DISH COLLECTORS/THERMAL EFFICIENCY 
Flux distributions inside and thermal efficiencies of solar cavities 
heated by parabolic dishes, 4:22455 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/OPTICS 
Optical analysis of paraboloidal solar contractors, 4:22456 
PARABOLIC REFLECTORS/RADIANT FLUX DENSITY 
Optical analysis of paraboloidal solar contractors, 4:22456 
PARABOLIC TROUGH COLLECTORS/DESIGN 
Fabrication of trough-shaped solar collectors (Patent), 4:22406 
Parabolic trough solar energy collector assembly (Patent), 4:22358 
Solar energy collection (Patent), 4:22360 
Solar liquid heating apparatus (Patent), 4:22410 
PARABOLIC TROUGH COLLECTORS/HEAT TRANSFER 
FLUIDS 
Method and apparatus for heating a fluid medium by means of 
solar energy (Patent), 4:22405 
PARABOLIC TROUGH COLLECTORS/INSOLATION 
Performance and optimization of focusing collectors in distributed 
collector systems, 4:22151 (AED-CONF-78-212-003) 
PARABOLIC TROUGH COLLECTORS/OPTIMIZATION 
Performance and optimization of focusing collectors in distributed 
collector systems, 4:22151 (AED-CONF-78-212-003) 
PARABOLIC TROUGH COLLECTORS/PERFORMANCE 
Performance and optimization of focusing collectors in distributed 
collector systems, 4:22151 (AED-CONF-78-212-003) 
Preliminary results from a test array of 3X CPC collectors in a 
school heating application, 4:22433 





PARAFFIN/LATENT HEAT STORAGE 


PARAFFIN/LATENT HEAT STORAGE 

Applications of differential scanning calorimetry to the study of 

thermal energy storage, 4:23335 
PARAMETRIC INSTABILITIES 
Studies of parametric decay instabilities in magneto plasma, 
4:24969 
PARASITES 
See also VIRUSES 
PARASITES/BIOLOGICAL RADIATION EFFECTS 

Recent developments in Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS-mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE MODELS 
See also QUARK MODEL 
WEINBERG LEPTON MODEL 

Physical interpretation of the combinatorial hierarchy, 4:24794 
(SLAC-PUB-2225) 

PARTICLE MODELS/TRANSVERSE MOMENTUM 

Life and times of large p/sub T/ physics: diagnosis and prognosis 
(Review), 4:24797 (RLO-1388-745) 

PARTICLE SIZE/MEASURING METHODS 

Size fractionation methods: measuring plutonium in respirable dust 
(Comparative evaluation of methods using soil samples from the 
Rocky Flats Plant), 4:24550 

PARTICLE SIZE CLASSIFIERS/DESIGN 

Equipment for deterining the size and counting particles contained 
in a suspension (Patent), 4:24161 (LA-tr-79-2) 

PARTICLE SIZE CLASSIFIERS/MATHEMATICAL MODELS 

On computational evaluation of dust centrifugal separator 
working, 4:24170 

PARTICLE SIZE CLASSIFIERS/SEPARATION PROCESSES 
On computational evaluation of dust centrifugal separator 
working, 4:24170 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PASSIVE SOLAR COOLING SYSTEMS/ARCHITECTURE 
Active architecture: an architectural solution to solar energy 
utilization, 4:22285 
PASSIVE SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 
Innovative controls using natural energies, 4:22276 
PASSIVE SOLAR COOLING SYSTEMS/DESIGN 

Building with passive solar energy conditioning (Patent; collector 
on modified A frame roof containing phase change material), 
4:22238 

PASSIVE SOLAR COOLING SYSTEMS/ENERGY ANALYSIS 

Passive systems analysis, 4:23584 (LBL-6877) 

PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 
PASSIVE SOLAR HEATING SYSTEMS/ARCHITECTURE 

Active architecture: an architectural solution to solar energy 

utilization, 4:22285 
PASSIVE SOLAR HEATING SYSTEMS/ 

COMMERCIALIZATION 

Environmental readiness document. Solar: hot water and passive. 
Commercialization Phase III Planning, 4:22185 (DOE/ERD- 
0010) 

PASSIVE SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Innovative controls using natural energies, 4:22276 

PASSIVE SOLAR HEATING SYSTEMS/COST 

Solar Project Cost Report. Kalwall Corporation warehouse, 

Manchester, New Hampshire, 4:22228 (SOLAR/2015-78/60) 
PASSIVE SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Solar Project Description. Kalwall Corporation Warehouse, 
Manchester, New Hampshire (Includes glossary), 4:22227 
(SOLAR/2015-78/50) 

PASSIVE SOLAR HEATING SYSTEMS/DESIGN 

Building with passive solar energy conditioning (Patent; collector 
on modified A frame roof containing phase change material), 
4:22238 

Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 

Solar Project Description. Kalwall Corporation Warehouse, 
Manchester, New Hampshire (Includes glossary), 4:22227 
(SOLAR/2015-78/50) 

PASSIVE SOLAR HEATING SYSTEMS/ENERGY ANALYSIS 

Passive systems analysis, 4:23584 (LBL-6877) 
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PASSIVE SOLAR HEATING SYSTEMS/ENVIRONMENTAL 
IMPACTS 
Environmental readiness document. Solar: hot water and passive. 
Commercialization Phase III Planning, 4:22185 (DOE/ERD- 
0010) 
PASSIVE SOLAR HEATING SYSTEMS/HEAT MIRRORS 
Transparent heat mirrors for passive solar heating applications, 
4:22208 (LBL-7829) 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 
MODELS 
Finite difference computer evaluation of a passive/hybrid solar 
heated house, 4:22251 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Finite difference computer evaluation of a passive/hybrid solar 
heated house, 4:22251 
Preliminary comparison study of four solar space heating systems, 
4:22216 (NP-23510) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
TESTING 


Determination of energy savings for passive solar buildings, 
4:22209 (LBL-7886) 
PASSIVE SOLAR HEATING SYSTEMS/WINDOWS 
Utilizing solar energy with the aid of a novel window system, 
4:22296 
PATENTS/COMMERCIALIZATION 
EPRI inventions, 4:23458 
PATIENTS/RADIATION PROTECTION 
The ‘Protection Against X-Ray Damages Act’ of 1973 
promulgated by the German Federal Republic, 4:24651 (N-78- 
23742) 
PAVEMENTS/ENERGY CONSERVATION 
Energy saving methods of restoring pavement surface 
characteristics. Research study, (final) September 1975-August 
1976, 4:23661 (PB-281901) 
PAVEMENTS/REPAIR 
Energy saving methods of restoring pavement surface 
characteristics. Research study, (final) September 1975-August 
1976, 4:23661 (PB-281901) 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDP COMPUTERS/MULTIPLEXERS 
PDP11 multiplexor, 4:25122 (COO-2383-0054) 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Distribution of fission products in Peach Bottom HTGR fuel 
element F05-05, 4:22818 (ORNL/TM-6455) 
PEACH BOTTOM-2 REACTOR/RADIOACTIVE WASTE 
FACILITIES 
Peach Bottom Atomic Power Station radwaste system backfit 
considerations, 4:22758 
PEACH BOTTOM-2 REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Peach Bottom Atomic Power Station radwaste system backfit 
considerations, 4:22758 
PEACH BOTTOM-2 REACTOR/REACTOR CORES 
Determination of BWR core stability from test data, 4:22742 
PEACH BOTTOM-2 REACTOR/REACTOR STABILITY 
Determination of BWR core stability from test data, 4:22742 
PEACH BOTTOM-2 REACTOR/STEAM TURBINES 
Analysis of a BWR turbine trip experiment, 4:22743 
Peach Bottom-2 special turbine trip and pressure perturbation 
tests, 4:22739 
Peach Bottom turbine trip simulation with a one-dimensional 
transient model, 4:22740 
RETRAN analysis of the Peach Bottom turbine trip tests, 4:22741 
PEACH BOTTOM-3 REACTOR/RADIOACTIVE WASTE 
FACILITIES 
Peach Bottom Atomic Power Station radwaste system backfit 
considerations, 4:22758 
PEACH BOTTOM-3 REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Peach Bottom Atomic Power Station radwaste system backfit 
considerations, 4:22758 
PEAKING POWER PLANTS 
Maneuverability of peak-shaving power stations, 4:23532 
PEANUTS/CALORIFIC VALUE 
Physical and fuel properties of groundnut shell, 4:21940 
PEANUTS/COMBUSTION PROPERTIES 
Physical and fuel properties of groundnut shell, 4:21940 
PEANUTS/PHYSICAL PROPERTIES 
Physical and fuel properties of groundnut shell, 4:21940 
PEANUTS/SOLAR DRYING 
Augmented integrated rock system for collection and storage of 
solar energy, 4:22308 
PEARL SPAR 
See DOLOMITE 
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PEAT/HEARINGS 
Peat as a source of energy. Hearing before a Subcommittee of the 
Committee on Government Operations, House of 
Representatives, Ninety-Fifth Congress, First Session, 
September 29, 1977, 4:23514 
PEAT/RESOURCE ASSESSMENT 
Peat as a source of energy. Hearing before a Subcommittee of the 
Committee on Government Operations, House of 
Representatives, Ninety-Fifth Congress, First Session, 
September 29, 1977, 4:23514 
PEBBLE BED REACTORS/FUEL CYCLE 
Nonproliferation and safeguard considerations: Pebble Bed reactor 
fuel cycle evaluation, 4:23126 (COO-4057-5) 
PEBBLE BED REACTORS/RESEARCH PROGRAMS 
Gas reactor international cooperative program interim report: 
German Pebble Bed Reactor design and technology review, 
4:22809 (COO-4057-6) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/NATURAL GAS DEPOSITS 
Stratigraphy and gas occurrence in the Devonian organic rich 
shales of Pennsylvania, 4:21515 (MERC/SP-77/5) 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/CONSTRUCTION 
Accelerator Division annual report, January 1976-September 
1977, 4:24349 (LBL-8536) 
PERFUSED ORGANS/USES 
Use of perfusion in the study of placental transport of mercury and 
cadmium (Guinea pigs), 4:24703 (CONF-771017-) 
PERMEABILITY/CALCULATION METHODS 
Permeability from well logs Shaybah Field, Saudi Arabia, 4:21367 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PEROXIDES/BIOLOGICAL EFFECTS 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 
PERSONNEL 
See also RADIOLOGICAL PERSONNEL 
PERSONNEL/COMMUNICATIONS 
Operators and systems programmers are people, too, 4:25119 
(CONF-7810122-1) 
PERSONNEL/EDUCATION 
Design definition model project for employee orientation, 4:24144 
(SAND-78-1988) 
Maintenance training program at the J.M. stuart generating 
station, 4:22590 
Site security personnel training manual, 4:22709 (NUREG- 
0464(Vol.2)) 


Site security personnel training manual, 4:22710 (NUREG- 
0464(Vol.3)) 

Site security personnel training manual, 4:22711 (NUREG- 
0464(Vol.4)) 

Study of advanced professional educational requirements relative 
to nuclear fuel cycle engineering in industry and government. 
Third quarterly report, April 1, 1978-June 30, 1978, 4:21709 
(SRO-0947-M-1) 

PERSONNEL/INFORMATION SYSTEMS 

Automated personnel data base system specifications, Task V. 

Final report, 4:25105 (NUREG/CR-0045) 
PERSONNEL/MEDICAL SURVEILLANCE 

Medical record automation at the Los Alamos Scientific 
Laboratory (Application of PDP Computer for data acquisition 
and display), 4:24669 (LA-UR-78-3041) 

PERSONNEL/RADIATION DOSES 

Summary of procedures used to transport and distribute consumer 

products (Radioactive materials), 4:24670 (ORNL/TM-6675) 
PERSONNEL/RADIATION HAZARDS 
Some comments on the toxicity of **®Pu, 4:24668 (CONF-780998- 


) 
PERSONNEL/RADIATION PROTECTION 
The ‘Protection Against X-Ray Damages Act’ of 1973 
promulgated by the German Federal Republic, 4:24651 (N-78- 
23742) 
PERSONNEL MONITORING/MICROPROCESSORS 
Nuclear Instrumentation Module (NIM) standard logic processor 
as a portal signal analyzer, 4:24393 (RFP-2808) 
PERTURBATION THEORY/PADE APPROXIMATION 
Variational principles and matrix Pade approximants, 4:24904 
PESTICIDES/TOXICITY 
Developmental toxicity evaluations: an overview of current 
animal models and methods, 4:24695 (CONF-771017-) 
PETROCHEMICAL PLANTS/CONTROL SYSTEMS 
Computer control of superfractionator pays-off rapidly, 4:21452 
PETROCHEMICAL PLANTS/FIRE PREVENTION 
Maintaining integrity of fire control systems, 4:21453 


PETROLEUM/HYDRAULIC TRANSPORT 


PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/ADDITIVES 
Organic lead in normal human brains, 4:24715 
PETROLEUM/AROMATICS 
Application of trace analytical techniques to a study of 
hydrocarbon composition upon dispersion of petroleum in a 
flowing seawater system, 4:21486 
PETROLEUM/BIODEGRADATION 
Petroleum-oxidizing microflora of the Arctic Seas of the USSR, 
4:24622 
PETROLEUM/BIOLOGICAL ACCUMULATION 
Recent advances in the determination of petroleum hydrocarbons 
in zooplankton and macrofauna, 4:21339 
PETROLEUM/BIOLOGICAL EFFECTS 
Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 
Impact of crude oil on root respiration and levels of soluble soil 
cellulase in coastal arctic tundra, 4:24526 (CONF-760429-) 
PETROLEUM/CHARGES 
Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 
International analysis at FEA, 4:21460 (BNL-50782) 
Remarks regarding world oil price analysis (OPEC behavior 
modeling), 4:21462 (BNL-50782) 
Some analyses conducted at the World Bank (Oil price effect on 
LDC's; OPEC pricing policy), 4:21461 (BNL-50782) 
Theory of crude oil prices. I. Introduction of opportunity costs, 
4:21465 
PETROLEUM/CHEMICAL ANALYSIS 
Analytical methodology in assessing petroleum pollution, 4:21484 
Role of nonhydrocarbons in the analysis of virgin and 
biodegraded petroleum, 4:21503 
PETROLEUM/CHEMICAL COMPOSITION 
Composition and structure of hydrocarbons and low-viscosity 
extract of Samotlor oil, 4:21506 
Methods of analysis for polynuclear aromatic hydrocarbons in 
environmental samples, 4:21501 
PETROLEUM/CHROMATOGRAPHY 
Discrimination of spilled oils by high speed gel permeation 
chromatography with ultraviolet spectrometric detector, 
4:24570 
PETROLEUM/COMBUSTION KINETICS 
Experimental study of the kinetics of dry, forward combustion. 
Final report, 4:21605 (BETC-1820-1) 
PETROLEUM/CONVERSION 
Hydrocarbon reforming process (Patent), 4:21428 
PETROLEUM/DEGASSING 
Separation of multi-component mixtures (Patent), 4:21442 
PETROLEUM/DEMAND FACTORS 
World oil demand (To year 2000), 4:21455 (BNL-50782) 
World trade model, 4:23412 (BNL-50782) 
PETROLEUM/DESULFURIZATION 
Computer control of Claus sulfur plants, 4:21426 (CONF-7703114- 


) 
Design and operation of first Amoco CBA unit, 4:21423 (CONF- 
03114-) 


Hydroconversion with IA, IIA metal compounds (Patent), 
4:21429 
Treat low sulfur gases with Beavon Sulfur Removal Process and 
the improved Stretford Process, 4:21422 (CONF-7703114-) 
PETROLEUM/ECONOMICS 
Economics of offshore oil and gas suppliers (Book), 4:23518 
PETROLEUM/ENHANCED RECOVERY 
Use of organic acid chrome complexes to treat clay containing 
formations (Patent), 4:21388 
PETROLEUM/ENVIRONMENTAL EFFECTS 
Depressed food intake and reduced reproduction in Japanese quail 
after a single dose of Prudhoe Bay crude oil, 4:24689 (CONF- 
771017-) 
Effect of Prudhoe crude oil on carbon assimilation by planktonic 
algae in an arctic pond, 4:24563 (CONF-760429-) 
Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 
PETROLEUM/EXPORTS 
Analysis of short- and mid-term U.S. oil imports from Venezeula. 
Analysis memorandum, 4:21567 (DOE/EIA-0102/23) 
PETROLEUM/FUEL SUBSTITUTION 
Impact of energy transition on the oil-exporting countries, 4:23451 
PETROLEUM/HYDRAULIC TRANSPORT 
Crude oil compositions having low pour points (Patent), 4:21499 
Method for decreasing resistance to flow of crude oil up from a 
well or through a pipeline (Patent), 4:21495 





PETROLEUM/IMPORTS 


PETROLEUM/IMPORTS 
Analysis of short- and mid-term U.S. oil imports from Venezeula. 
Analysis memorandum, 4:21567 (DOE/EIA-0102/23) 
Petroleum supply/demand estimates and cost of petroleum 
imports, 1978-1980, 4:21463 (DOE/EIA-0102/20) 
PETROLEUM/MARKET 
MIT world oil project, 4:21459 (BNL-50782) 
Producers, consumers, and multinationals: problems in analyzing a 
noncompetitive market, 4:21456 (BNL-50782) 
PETROLEUM/MEETINGS 
Analytical chemistry of petroleum hydrocarbons in the marine/ 
aquatic environment. Octane in the 1980’s., 4:21327 
PETROLEUM/OFFSHORE DRILLING 
Economics of offshore oil and gas suppliers (Book), 4:23518 
PETROLEUM /PIPELINES 
New X70-X80 HSLA steels for structural and line pipe use, 
4:23916 
PETROLEUM/POUR POINT 
Crude oil compositions having low pour points (Patent), 4:21499 
PETROLEUM/PROCESSING 
Fundamentals of oil and gas separation, 4:21425 (CONF-7703114-) 
PETROLEUM/PRODUCTION 
Factors affecting the decline rate of old oil production, 4:21371 
(DOE/EIA-0102/29) 
Latin American energy and oil: present situation and prospects. 
An overview, 4:23541 (NP-23455) 
PETROLEUM/REFINING 
Processing of crude oils (Patent; removal of wash water without 
precipitating wax), 4:21441 
Statistical thermodynamics of solutions in natural-gas and 
petroleum refining, 4:21449 
PETROLEUM/RESERVES 
Giant oil fields and world oil resources, 4:21326 (RAND/R-2284- 


CIA) 
PETROLEUM/RESOURCE ASSESSMENT 
Re-examination of undiscovered oil resources in the United States, 
4:21329 (DOE/EIA-0103/9) 
PETROLEUM/RESOURCES 
Problems with resource estimates, 4:21328 (BNL-50782) 
PETROLEUM/SAMPLING 
Recovery of samples of formation petroleum in deep wells, 
4:21412 
PETROLEUM/SEPARATION PROCESSES 
Oil separation material (Patent), 4:21468 
PETROLEUM/SUPPLY AND DEMAND 
Petroleum supply/demand estimates and cost of petroleum 
imports, 1978-1980, 4:21463 (DOE/EIA-0102/20) 
Proceedings of the workshop on world oil supply-demand 
analysis, 4:21454 (BNL-50782) 
PETROLEUM/THERMAL CRACKING 
Method for the thermal cracking of heavy oil (Patent; coke 
removal), 4:21431 
PETROLEUM/TRADE 
Expensive oil, international trade, and the balance of payments, 
4:21457 (BNL-50782) 
PETROLEUM/TRANSPORT 
Electrotechnical equipment for the operation and surveying of a 
petroleum pipeline, 4:21496 
PETROLEUM/WETTABILITY 
Relative wetting properties of crude oils in Berea sandstone, 
4:21497 (BETC/RI-78/9) 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 
PETROLEUM DEPOSITS/AGE ESTIMATION 
Certain features in the lithogenesis and formation of rock- 
reservoirs of Devonian Age in the Pripyat trough, 4:21348 
PETROLEUM DEPOSITS/BIOGEOCHEMISTRY 
Overview of the biogeochemistry of fossil fuel hydrocarbons in 
the marine environment, 4:21483 
PETROLEUM DEPOSITS/BRINES 
Main points of the thermohydrogeochemical development of the 
oil-bearing deposits of the Pripyat depression, 4:21338 
PETROLEUM DEPOSITS/CHEMICAL COMPOSITION 
Geochemical features of oil composition in paleozoic deposits in 
the Perm Prikam, 4:21505 
PETROLEUM DEPOSITS/DIPMETER LOGGING 
Reservoir evaluation of fractured Cretaceous carbonates in South 
Texas, 4:21365 
PETROLEUM DEPOSITS/EVALUATION 
Estimation methodology for energy supply from natural 
resources. Final report, 4:21334 (EPRI-EA-788) 
PETROLEUM DEPOSITS/EXPLORATION 
Conceptual design of a floating drilling unit for oil and gas 
a in greater waterdepth, 4:21333 (BMFT-FB-M-77- 
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Conditions for the deposition of petroleum in deposits of the 
USSR, 4:21343 

Conodont color alteration, an organo-mineral metamorphic index, 
and its application to Appalachian basin geology, 4:21335 
(MERC/SP-77/5) 

Geological structural features and potential oil content of 
subsaline deposits of the Devonian and Carboniferous in the 
Pripyat trough, 4:21357 

Methodology in exploratory-survey operations within the eastern 
Kuban Depression and its northern margin, 4:21361 

Methods for predicting buried low-amplitude upheavals of the 
Dnepr-Don basin, 4:21356 

Oil and gas content of upper Cretaceous fractured deposits in 
northwest Crimea, 4:21350 

Prospects of using an information-measuring system for studying 
oil and gas wells, 4:21352 

Significance of petroleum resource estimates and their relation to 
exploration, 4:21341 

PETROLEUM DEPOSITS/FORECASTING 

Estimation methodology for energy supply from natural 
resources. Final report, 4:21334 (EPRI-EA-788) 

Problems with resource estimates, 4:21328 (BNL-50782) 

PETROLEUM DEPOSITS/GAMMA-GAMMA LOGGING 

Fluid identification plot, 4:21362 

Interpreting Silurian Niagaran reefs in the Michigan Basin, 
4:21363 

PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 

Basic data for the geochemical evaluation of National Petroleum 
Reserve, Alaska, 4:21336 (USGS-OFR-78-70D) 

Hydrogeological preconditions of oil and gas potential in 
Devonian layers of the southeastern part of the Pripyat trough, 
4:21359 

PETROLEUM DEPOSITS/GEOCHEMISTRY 

Distribution features of trace organic matter in oil and gas 

accumulation zones of the Irkutsk Basin, 4:21344 
PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 

Geological structure and oil-gas potential of cretaceous layers of 
the Taman Peninsula and Southern Portion of the Azov Sea, 
4:21355 

PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 

Status of geosurvey operations of the Glavtyumenneftegaz main 
oil and gas association of Tyumen in the oil-producing regions 
of western Siberia and recommendations for improving their 
quality and efficiency in the light of the decisions of the 25th 
CPSU Congress, 4:21346 

Ways of improving the efficiency of geological survey operations 
in the Northwest Causasus, 4:21354 

PETROLEUM DEPOSITS/GEOLOGY 

Correlation of pay seams of the lower Cretacean in the Central 
Ob’ oil-gas area, 4:21347 

Gas and oil potential of the southeastern part of northern Sakhalin, 
4:21353 

Reservoirs of the Valanzhin deposits in the northeastern Caucasus, 
4:21349 

PETROLEUM DEPOSITS/GLOBAL ASPECTS 

Giant oil fields and world oil resources, 4:21326 (RAND/R-2284- 

CIA) 
PETROLEUM DEPOSITS/ISOTOPE RATIO 
Isotopic study of the oil deposit formation in the Pripyat trough, 


PETROLEUM DEPOSITS/LEASING 
Proposed 1979 Outer Continental Shelf oil and gas lease sale 58, 
draft environmental impact statement. western and central Gulf 
of Mexico (Including maps), 4:21493 
PETROLEUM DEPOSITS/LITHOLOGY 
Reservoirs of the Valanzhin deposits in the northeastern Caucasus, 
4:21349 
PETROLEUM DEPOSITS/NEUTRON LOGGING 
Fluid identification plot, 4:21362 
a Silurian Niagaran reefs in the Michigan Basin, 
4:21363 
PETROLEUM DEPOSITS/OIL SATURATION 
Method for determining residual oil saturation of a formation 
(Patent), 4:21399 
PETROLEUM DEPOSITS/PERMEABILITY 
Reservoirs of the Valanzhin deposits in the northeastern Caucasus, 
4:21349 
PETROLEUM DEPOSITS/POROSITY 
~~ of the Valanzhin deposits in the northeastern Caucasus, 
4:21349 
PETROLEUM DEPOSITS/PRESSURE GRADIENTS 
Effect of water pressure systems on the distribution of petroleum 
deposits, 4:21351 
PETROLEUM DEPOSITS/RADIOMETRIC SURVEYS 
Critical laboratory and field evaluation of selected surface 
prospecting techniques for locating oil and natural gas, 4:21332 
(BETC/RI-78/18) 
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PETROLEUM DEPOSITS/RESOURCE ASSESSMENT 
Significance of petroleum resource estimates and their relation to 
exploration, 4:21341 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Ways of improving the efficiency of seismic survey operations in 
the southern regions of the Siberian Platform, 4:21345 
PETROLEUM DEPOSITS/SONIC LOGGING 
Fluid identification plot, 4:21362 
PETROLEUM DEPOSITS/STATISTICS 
ie analysis of data from Outer Continental Shelf oil and 
as leases. Progress report, 4:21325 (LA-UR-78-2891) 
PETROLEUM DEPOSITS/WATER INFLUX 
Method for reducing the permeability of subterranean formations 
to brines (Patent), 4:21404 
PETROLEUM DEPOSITS/WELL LOGGING 
Detailed hydrocarbon logs enhance formation evaluation, 4:21366 
Determination of remanent magnetization of an earth formation 
penetrated by a borehole using a magnetometer followed by 
processing of data including micropulsation data (Patent), 
4:21337 
Some considerations about the possible use of the parameters a 
and m as a formation evaluation tool through well logs, 4:21364 
Well log analysis in the Austin Chalk trend, 4:21368 
PETROLEUM DISTILLATES/DESULFURIZATION 
Catalytic oxidation of petroleum distillates with charcoal and with 
supported metal phthalocyanine (Patent), 4:21445 
Catalytic oxidation of mercaptan in petroleum distillate including 
alkaline reagent and substituted ammonium halide (Patent), 
4:21440 
Treating a petroleum distillate with a supported metal 
phthalocyanine and a polynuclear aromatic sulfonic acid 
(Patent), 4:21443 
Treating a petroleum distillate with a supported metal 
phthalocyanine and an alkaline reagent containing alkanolamine 
halide (Patent), 4:21444 
Treating a petroleum distillate with a supported metal 
phthalocyanine and an alkanolamine hydroxide (Patent), 
4:21439 
Treating a petroleum distillate with an alkanolamine hydroxide 
and a supported oxidation catalyst impregnated with 
lynuclear aromatic sulfonic acid (Patent), 4:21432 
PETROLEUM DISTILLATES/PRODUCTION 
Process for the conversion of hydrocarbons (Patent), 4:21433 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 
Kodiak Island Borough outer continental shelf impact study. 
Volume one: Level of oil activity, policy alternatives, summary 
of impact, 4:21479 (PB-281744) 
PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 
Alaska OCS socioeconomic studies program. Prudhoe Bay case 
study. Technical report, 4:21380 (PB-281544) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/FRACTIONATION 
Computer control of superfractionator pays-off rapidly, 4:21452 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/AIR POLLUTION CONTROL 
Ordinance on the implementation of the Federal Act for the 
Protection Against Nuisances (emission statement)...BImSchV, 
4:24507 (NP-23559) 
PETROLEUM REFINERIES/BUILDING MATERIALS 
Steel selection and usage in refinery operations, 4:23948 
PETROLEUM REFINERIES/CONSTRUCTION 
Oil refinery process plants. Part 1. Basis of refinery construction 
processes and equipment, 4:21448 
PETROLEUM REFINERIES/CONTROL SYSTEMS 
Computer control of Claus sulfur plants, 4:21426 (CONF-7703114- 


PETROLEUM REFINERIES/EQUIPMENT 
Oil refinery process plants. Part 1. Basis of refinery construction 
processes and equipment, 4:21448 
PETROLEUM REFINERIES/FUEL ECONOMY 
Control systems design for multi-fuels in a combustion process, 
1450 


PETROLEUM REFINERIES/NONDESTRUCTIVE TESTING 
Optimizing NDI sensitivity, 4:22803 

PETROLEUM REFINERIES/OPERATION 
Emsland oil refinery, 4:21447 
Treating systems for ethane recovery plants, 4:21424 (CONF- 

7703114- 

PETROLEUM REFINERIES/REMOTE MULTIPLEXING 
SYSTEMS 
Some experience with multiplexers, 4:21451 


PHOSPHORYLATION/HISTONES 


PETROLEUM RESIDUES/COMBUSTION 
Control systems design for multi-fuels in a combustion process, 
4:21450 
PETROLEUM RESIDUES/PROCESSING 
Process for the conversion of hydrocarbons (Patent), 4:21433 
PETROLEUM RESIDUES/THERMAL CRACKING 
Method for the thermal cracking of heavy oil (Patent; coke 
removal), 4:21431 
PH VALUE/BIOLOGICAL EFFECTS 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS/GAMMA DOSIMETRY 
Comparative study of dosimetric aspects of,4-MeV linear 
accelerator, 4:24895 
Development of a mid-head tissue dose response function, 4:24894 
PHANTOMS/NEUTRON DOSIMETRY 
Development of a mid-head tissue dose response function, 4:24894 
PHANTOMS/PION DOSIMETRY 
Dose outside the treatment volume for irradiation with negative 
pions, 4:24877 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS/DIFFERENTIAL THERMAL 
ANALYSIS 
Study of selected thermal energy storage materials by differential 
thermal analysis, 4:22482 
PHASE CHANGE MATERIALS/LATENT HEAT STORAGE 
Properties optimization for phase-change energy storage in air- 
based solar heating systems, 4:22480 
Study of selected thermal energy storage materials by differential 
thermal analysis, 4:22482 
PHASE CHANGE MATERIALS/MELTING 
DSC study of melting and solidification of salt hydrates, 4:23328 
(CONF-78 1078-3) 
PHASE CHANGE MATERIALS/PHYSICAL PROPERTIES 
Properties optimization for phase-change energy storage in air- 
based solar heating systems, 4:22480 
PHASE CHANGE MATERIALS/SOLIDIFICATION 
DSC study of melting and solidification of salt hydrates, 4:23328 
(CONF-78 1078-3) 
PHASE CHANGE MATERIALS/THERMODYNAMIC 
PROPERTIES 
Applications of differential scanning calorimetry to the study of 
thermal energy storage, 4:23335 
PHASE STUDIES/EQUILIBRIUM 
Computer modeling of gas-condensed phase equilibria: present 
status and some future needs in science and technology, 4:24089 
(CONF-780941-9) 
PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENANTHRENE/QUALITATIVE CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
PHENOTYPE/VARIATIONS 
Study of mathematical models of mutation and selection in multi- 
locus systems. Four year progress report, December 1, 1974- 
November 30, 1978, 4:24610 (COO-2472-04) 
PHOSPHATE ROCKS/RESOURCE ASSESSMENT 
Uranium in phosphate rock, 4:21652 
PHOSPHORUS/BIOLOGICAL EFFECTS 
Influence of phosphorus on zinc, iron, manganese, and copper 
uptake by plants (Soybeans and bush beans), 4:24629 
PHOSPHORUS/DISTRIBUTION 
Nitrogen and phosphorus distribution in an Alaskan tussock 
tundra ecosystem: natural patterns and implications for 
development, 4:24530 (CONF-760429-) 
PHOSPHORUS/ENVIRONMENTAL TRANSPORT 
Nutrient pool changes in post-fire jack pine stands of New 
Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 
PHOSPHORUS/METALLURGICAL EFFECTS 
Development of nickel-chromium-silicon base filler metals, 
3830 


Stress corrosion cracking of admiralty brass in aqueous copper 
sulfate, 4:23957 
PHOSPHORUS/MINERAL CYCLING 
Phosphorus dynamics of wet coastal tundra soils near Barrow, 
Alaska, 4:24524 (CONF-760429-) 
PHOSPHORUS 32/ENVIRONMENTAL TRANSPORT 
Mineral cycling in a young Douglas fir forest stand (*?P, **Rb, 
*8Ca), 4:24546 (CONF-760429-) 
PHOSPHORYLATION/HETEROCHROMATIN 
Heterochromatin and histone phosphorylation, 4:24614 
PHOSPHORYLATION/HISTONES 
Heterochromatin and histone phosphorylation, 4:24614 





PHOTOACOUSTIC SPECTROMETERS/BUFFERS 


PHOTOACOUSTIC SPECTROMETERS/BUFFERS 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
687 


PHOTOACOUSTIC SPECTROMETERS/DESIGN 
Sensitive optoacoustic detection of carbon monoxide by resonance 
absorption, 4:24482 (LBL-6877) 
PHOTOANODES/CORROSION PROTECTION 
Corrosion suppression on rutile anodes by high-energy redox 
reactions, 4:22112 
PHOTOANODES/DESIGN 
n-CdS/n-GaAs photoanode, 4:22113 
PHOTOCHEMICAL OXIDANTS/MONITORING 
Instrumentation for air pollution monitoring, 4:24498 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
PHOTOCHEMICAL REACTIONS/BIOCHEMICAL 
REACTION KINETICS 
Photovoltaic effects of bacteriorhodopsin and studies on its 
mechanism of action, 4:22057 (LBL-6877) 
PHOTOCHEMICAL REACTIONS/CATALYSIS 
Photoassisted heterogeneous catalysis with optical fibers: I. 
Isolated single fiber, 4:22105 
PHOTOCHEMICAL REACTIONS/SOLAR ENERGY 
CONVERSION 
Conversion of radiant energy into chemical energy, 4:24121 
(UCRL-Trans-1 1427) 
PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
PHOTODETECTORS/RADIATION EFFECTS 
Radiation effects in optical emitters and receivers, 4:24396 
(SAND-78-1798C) 
PHOTODIODES/RADIATION EFFECTS 
Radiation effects in optical emitters and receivers, 4:24396 
(SAND-78-1798C) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS/DESIGN 
Photochemical cell (Patent), 4:22104 
Photoelectrogenerative cell (Patent), 4:22099 
PHOTOELECTROCHEMICAL CELLS/ELECTRODES 
Polycrystalline CdSe-based photo-electrochemical cells, 4:22111 
PHOTOELECTROCHEMICAL CELLS/OPERATION 
Polycrystalline CdSe-based photo-electrochemical cells, 4:22111 
PHOTOELECTROCHEMICAL CELLS/PHOTOANODES 
n-CdS/n-GaAs photoanode, 4:22113 
PHOTOELECTROLYSIS/CATALYSIS 
Photoassisted heterogeneous catalysis with optical fibers: I. 
Isolated single fiber, 4:22105 
PHOTOELECTROLYTIC CELLS/ANODES 
Suppression of surface dissolution of CdS photoanode by reducing 
agents, 4:22108 
PHOTOELECTROLYTIC CELLS/OPERATION 
Semiconductor-electrolyte solar cells: a new rechargeable redox 
solar battery, 4:22101 
PHOTOELECTROLYTIC CELLS/PHOTOANODES 
Corrosion suppression on rutile anodes by high-energy redox 
reactions, 4:22112 
PHOTOELECTRON SPECTROSCOPY 
Bonding in inorganic compounds: a study by x-ray photoelectron 
spectroscopy, 4:24094 (LBL-8294) 
PHOTOGALVANIC CELLS/CATALYSIS 
Photoassisted heterogeneous catalysis with optical fibers: I. 
Isolated single fiber, 4:22105 
PHOTOGALVANIC CELLS/DESIGN 
Photo-electrochemical cell containing chalogenide redox couple 
and having storage capability (Patent), 4:22102 
Photogalvanic cell having transparent photoactive TiO: thin film 
(Patent), 4:22100 
PHOTOGALVANIC CELLS/EFFICIENCY 
Spectral response and efficiency relations in semiconductor liquid 
junction solar cells (Effects of semiconductor electrode surface 
defects), 4:22107 
PHOTOGALVANIC CELLS/ELECTRICAL PROPERTIES 
——— cells. II. Current-voltage and power characteristics, 
4:22106 


PHOTOGALVANI®© CELLS/ELECTRODES 

Conversion of radiant energy into chemical energy, 4:24121 
(UCRL-Trans-1 1427) 

— CdS films by a chemical bath deposition process, 

:221 

Properties of cadmium stannate thin film electrodes and their use 
in photogalvanic cells, 4:22110 

Spectral response and efficiency relations in semiconductor liquid 
junction solar cells (Effects of semiconductor electrode surface 
defects), 4:22107 
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PHOTOGALVANIC CELLS/OPERATION 
Semiconductor-electrolyte solar cells: a new rechargeable redox 
solar battery, 4:22101 
PHOTOGALVANIC CELLS/PERFORMANCE 
Photo-induced electricity generated by thin-layer photogalvanic 
cells containing thionine and iron(II) salt, 4:22103 
PHOTOGALVANIC CELLS/PHOTOANODES 
Corrosion suppression on rutile anodes by high-energy redox 
reactions, 4:22112 
PHOTOGALVANIC CELLS/SPECTRAL RESPONSE 
Spectral response and efficiency relations in semiconductor liquid 
junction solar cells (Effects of semiconductor electrode surface 
defects), 4:22107 
PHOTOGRAPHIC EMULSIONS/IMAGE PROCESSING 
Study of a method for filtering optical images, 4:24906 (BNWL-tr- 


343) 
PHOTOGRAPHIC FILMS/PROCESSING 
Solar Project Description. Iris Images, Inc., Film Laboratory, Mill 
Valley, California (Includes glossary), 4:22339 (SOLAR/2005- 
78/50) 
PHOTOIONIZATION/R MATRIX 
R-matrix method - ‘application to atoms and ions’ (Data 
compilation), 4:24762 
PHOTOMETERS/CONTROL SYSTEMS 
Method for designing an instrument system controller, 4:24416 
PHOTOMETERS/DESIGN 
Method for designing an instrument system controller, 4:24416 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CALCULATIONS 
Methods and applications of Monte Carlo in low energy (= 20 
MeV) neutron-photon transport (MORSE). Part I. Methods, 
4:24876 (TID-29395) 
PHOTON-MOLECULE COLLISIONS/COHERENT 
SCATTERING 
Coherent scattering of gamma rays from calcium oxide (136 to 
279.5 keV), 4:24761 
PHOTONUCLEAR REACTIONS/ELASTIC SCATTERING 
Pion dissociation in the nuclear Coulomb field (Upper limit, 
differential cross sections), 4:24779 (COO-1764-337) 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Biological solar energy conversion, 4:22063 
Biological conversion of light energy into electrochemical 
potential, 4:22078 
Conversion of glucose-polymer to sucrose in Chlorella induced by 
high temperature, 4:22082 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 
Effects of light intensity on the rates of photosynthesis and 
photorespiration in Cs and C, plants, 4:22086 
Functional linking between Hz consumption, N2 fixation, and 
photosynthesis in blue-green bacteria, 4:22056 (LBL-6877) 
Increasing photosynthetic carbon dioxide fixation by the 
biochemical and genetic regulation of photorespiration, 4:22084 
Inhibition of electron transport on the oxygen-evolving side of 
photosystem II by an antiserum to a polypeptide isolated from 
the thylakoid membrane, 4:22077 
Photosynthesis and respiration in relation to productivity of crops, 
4:22083 
Regulation of products of photosynthesis by photorespiration and 
reduction of carbon, 4:22085 
Two phases of CO: absorption on leaves, 4:22080 
PHOTOSYNTHESIS/CHEMICAL REACTION KINETICS 
Molecular mechanisms of photosynthetic hydrogen and oxygen 
production, 4:22076 
PHOTOSYNTHESIS/CONTROL SYSTEMS 
Regulation of products of photosynthesis by photorespiration and 
reduction of carbon, 4:22085 
PHOTOSYNTHESIS/ELECTRON TRANSFER 
Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 
PHOTOSYNTHESIS/GENETIC CONTROL 
Increasing photosynthetic carbon dioxide fixation by the 
biochemical and genetic regulation of photorespiration, 4:22084 
PHOTOSYNTHESIS/PHOTOCHEMICAL REACTIONS 
Development of oxygen-evolving system as described in terms of 
thermoluminescence, 4:24599 
Effects of light intensity on the rates of photosynthesis and 
photorespiration in Cs and C, plants, 4:22086 
Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 
PHOTOSYNTHESIS/RESEARCH PROGRAMS 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
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PHOTOSYNTHESIS/RESPIRATION 
Effects of light intensity on the rates of photosynthesis and 
photorespiration in Cs and C, plants, 4:22086 
PHOTOSYNTHESIS/SIMULATION 
Hydrogen photoproduction from water, 4:21900 
Mechanism of hydrogen photoevolution in photosynthetic 
organisms, 4:22074 
PHOTOSYNTHETIC BACTERIA/CHLOROPLASTS 
Biological conversion of light energy into electrochemical 
potential, 4:22078 
PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC CELLS/DIRECTORIES 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
PHOTOVOLTAIC CELLS/MANUFACTURERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/DEMONSTRATION 
PROGRAMS 
Mead 25 kilowatt photovoltaic system, 4:21996 (COO-4094-19) 
Photovoltaic-powered irrigation experiments in the United States, 
4:21999 (COO-4094-28) 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID-28779) 
PHOTOVOLTAIC POWER PLANTS/ECONOMIC ANALYSIS 
Requirements assessment of photovoltaic electric power systems, 
4:22115 (EPRI-ER-515-SR) 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Photovoltaic mission analysis: some recent results, 4:22015 (SAN- 
1101/PA8-8) 
PHOTOVOLTAIC POWER PLANTS/ENERGY STORAGE 
SYSTEMS 
Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID-28779) 
PHOTOVOLTAIC POWER PLANTS/NET ENERGY 
Solar energy: will it conserve our nonrenewable resources 
(Comparison of energy consumed in manufacturing and 
operation to energy recovered), 4:23547 
PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 
Photovoltaic-powered irrigation experiments in the United States, 
4:21999 (COO-4094-28) 
PHOTOVOLTAIC POWER PLANTS/REVIEWS 
State of the art of solar technology, 4:22114 (AED-Conf-78-155- 
046) 
PHOTOVOLTAIC POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Requirements assessment of photovoltaic electric power systems, 
4:22115 (EPRI-ER-515-SR) 
PHOTOVOLTAIC POWER PLANTS/TOTAL ENERGY 
SYSTEMS 
Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID-28779) 
PHOTOVOLTAIC POWER SUPPLIES 
Photovoltaic mission analysis: some recent results, 4:22015 (SAN- 
1101/PA8-8) 
PHYSICAL PROTECTION DEVICES/EVALUATION 
Path enumeration program (ENUMPTH) for physical protection 
effectiveness evaluation, 4:21857 (SAND-78-1349) 
PHYSICAL RADIATION EFFECTS/MATHEMATICAL 
MODELS 
Radiation damage function analysis, 4:23965 (HEDL-SA-1557) 
Transport theory formulation of the rate equations, 4:23976 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
Physical interpretation of the combinatorial hierarchy, 4:24794 
(SLAC-PUB-2225) 
PHYSICS/RESEARCH PROGRAMS 
NSC review 1976-1977 (National Science Council, Taiwan), 
4:25110 
PHYSICS/U GROUPS 
Application of the boson polynomials of U(n) to physical 
problems (Review), 4:24807 (LA-UR-78-2395) 
PICEANCE CREEK BASIN/NATURAL GAS DEPOSITS 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
PICEANCE CREEK BASIN/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:21530 (NVO-0655-112) 
Western Gas Sands Project status report, 4:21531 (NVO-0655-114) 
PICEANCE CREEK BASIN/STRATIGRAPHY 
Mineral and organic distributions and relationships across the 
Green River formation’s saline depositional center, Piceance 
Creek Basin, Colorado, 4:21599 (LETC/RI-78/6) 


PION PLUS REACTIONS/QUASI-ELASTIC 


PIES/MODIFICATIONS 

Disaggregating PIES fuel forecasts, validating PIES 
transportation model data base, and other technical services, 
4:23416 (TID-29000) 

PIEZOELECTRICITY/REVIEWS 
Selected papers on piezoelectricity and impulsive pressure” 
measurements, 4:24404 (SAND-78-1911) 
PIGMENTS 
See also CHLOROPHYLL 
CYTOCHROMES 
PIGMENTS/PHOTOCHEMICAL REACTIONS 

Photovoltaic effects of bacteriorhodopsin and studies on its 

mechanism of action, 4:22057 (LBL-6877) 
PILE NEUTRONS/TRANSMISSION 

Radiation transport calculations and measurements for reactor 

pressure vessel damage studies, 4:24889 
PINES/NUTRIENTS 

Nutrient pool changes in post-fire jack pine stands of New 
Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 

Patterns of potassium, magnesium, and calcium uptake during 
southeastern old-field succession, 4:24517 (CONF-760429-) 

PINS (FUEL) 
See FUEL PINS 
PION BEAMS/PION DOSIMETRY 

Dose outside the treatment volume for irradiation with negative 

pions, 4:24877 
PION DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 

Dose outside the treatment volume for irradiation with negative 

pions, 4:24877 
PION MINUS REACTIONS 

Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 

Technique for determining neutron densities using low energy 7” 
nucleus scattering, 4:24822 (COO-0535-766) 

PION MINUS REACTIONS/CHARGE-EXCHANGE 

REACTIONS 

Pion dissociation in the nuclear Coulomb field (Upper limit, 
differential cross sections), 4:24779 (COO-1764-337) 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION MINUS REACTIONS/ELASTIC SCATTERING 

Elastic scattering of pions from '*C (162 MeV: differential cross 
sections), 4:24827 (COO-0535-766) 

PION MINUS REACTIONS/FINAL-STATE INTERACTIONS 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION MINUS REACTIONS/INELASTIC SCATTERING 

a* and 7 inelastic scattering from '*O at 164 MeV and 230 MeV, 
4:24826 (COO-0535-766) 

PION MINUS REACTIONS/KNOCK-OUT REACTIONS 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION MINUS REACTIONS/QUASI-ELASTIC SCATTERING 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION MINUS-PROTON INTERACTIONS/DIFFERENTIAL 

CROSS SECTIONS 

Backward resonance production of pi minus plus proton goes to 
neutron pi plus pi minus at 8 GeV/c (Production mechanisms), 
4:24789 (COO-1195-415) 

Backward resonance production in pi minus plus proton goes to 
neutron pi plus pi minus at 8 GeV/c (Production mechanisms), 
4:24792 

PION MINUS-PROTON INTERACTIONS/POLARIZATION 

Polarization measurements and a narrow epsilon (750), 4:24798 

(ANL-HEP-CP-78-49) 
PION PLUS REACTIONS 

Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 

PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION PLUS REACTIONS/ELASTIC SCATTERING 

Elastic scattering of pions from '*C (162 MeV: differential cross 
sections), 4:24827 (COO-0535-766) 

PION PLUS REACTIONS/FINAL-STATE INTERACTIONS 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION PLUS REACTIONS/INELASTIC SCATTERING 

m* and 7 inelastic scattering from '*O at 164 MeV and 230 MeV, 
4:24826 (COO-0535-766) 

PION PLUS REACTIONS/KNOCK-OUT REACTIONS 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 

PION PLUS REACTIONS/QUASI-ELASTIC SCATTERING 

Quasielastic pion scattering near the (3,3) resonance (255 MeV, 
differential cross section ratio), 4:24834 (LA-7453-T) 
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PION PLUS-PROTON INTERACTIONS/POLARIZATION 
Polarization measurements and a narrow epsilon (750), 4:24798 
(ANL-HEP-CP-78-49) 
PION-DEUTERON INTERACTIONS/CROSS SECTIONS 
am* +d-—>p+p reaction, 4:24803 (COO-0535-766) 
PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Hadron-nucleus incjusive data from Fermilab (Conference 
summary), 4:24786 (COO-3065-210) 
PION-NUCLEON INTERACTIONS/INTERACTION RANGE 
Effects of pion-nucleon finite range on pion-nucleus elastic 
scattering, 4:24801 (COO-0535-766) 
PION-PION INTERACTIONS/PARTICLE PRODUCTION 
Polarization measurements and a narrow epsilon (750), 4:24798 
(ANL-HEP-CP-78-49) 
PION-PROTON INTERACTIONS/INCLUSIVE INTERACTIONS 
Measurement of inclusive production of neutral pions at high 
transverse momentum (100 to 300 GeV/c, scaling), 4:24791 
(LBL-8305) 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Measurement of inclusive production of neutral pions at high 
transverse momentum (100 to 300 GeV/c, scaling), 4:24791 
(LBL-8305) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA GAS PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/CATHODIC PROTECTION 
Cathodic protection criteria for the North Sea, 4:24333 
PIPELINES/DESCALING 
Cleanings of the silica scale settled in the transportation-pipes of 
the geothermal hot water of the Onuma Geothermal Power 
Station, 4:22552 
PIPELINES/ELECTROCHEMICAL CORROSION 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 2. Prediction and 
mitigation procedures. Final report, 4:22693 (EPRI-EL- 


904(Vol.2)) 
PIPELINES/ELECTROMAGNETIC RADIATION 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 2. Prediction and 
mitigation procedures. Final report, 4:22693 (EPRI-EL- 
1.2 


904(Vol.2)) 
PIPELINES/EMBRITTLEMENT 
Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 
PIPELINES/EVALUATION 
Pipeline transport of gases, 4:21590 
PIPELINES/FRACTURE PROPERTIES 
Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 
PIPELINES/INSTALLATION 
Distances between gas pipes and other plant equipment, and 
rotective measures to be taken, 4:24244 
PIPELINES/MECHANICAL PROPERTIES 
Study of the behavior of gas distribution equipment in hydrogen 
service update 1978, 4:21912 (CONF-781 142-5) 
PIPELINES/NONDESTRUCTIVE TESTING 
EPRI — to improve nuclear code inspection methods, 
4:22991 
PIPELINES/OPERATION 
Electrotechnical equipment for the operation and surveying of a 
troleum pipeline, 4:21496 
PIPELINES/PHYSICAL PROPERTIES 
Study of the behavior of gas distribution equipment in hydrogen 
service update 1978, 4:21912 (CONF-781142-5) 
PIPELINES/RESTRAINTS 
Application of mechanical snubbers for seismic restraint, 4:23206 
PIPELINES/SCALING 
Scaling on hot water-transport pipe at Mitsubishi's Onuma 
geothermal power station, 4:22544 (CONF-751267-12) 
PIPELINES/SEISMIC EFFECTS 
Application of mechanical snubbers for seismic restraint, 4:23206 
PIPELINES/TENSILE PROPERTIES 
Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 
PIPELINES/WELDING 
bey and code requirements in power plant construction, 
4:23842 
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PIPES/FATIGUE 
Relevance of fatigue tests to cold leg piping (PWR), 4:22766 
(NUREG/CR-0325) 
PIPES/FRACTURE PROPERTIES 
Development of a glass polymer composite sewer pipe from waste 
glass. Progress report No. 8, April-June 1978, 4:24040 (BNL- 
50886 


PIPES/IN-SERVICE INSPECTION 

Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP-891) 

Utilization of real-time x-radiography for in-service inspection of 
nucleer reactor piping: feasibility investigation. Final report 
(BWR), 4:22716 (EPRI-NP-950) 

PIPES/NONDESTRUCTIVE TESTING 

Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978 (PWR; BWR), 4:22725 (NUREG/CR-0567) 

Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978 (PWR; BWR), 4:22720 (NUREG/CR- 
0306) 

Surface analysis of residual contaminants from dye-penetrant 
testing, 4:23892 (Y-2164) 

PIPES/PERFORMANCE TESTING 
Quality assurance of PE piping and joints, 4:23833 
PIPES/SURFACE CONTAMINATION 

Surface analysis of residual contaminants from dye-penetrant 

testing, 4:23892 (Y-2164) 
PIPES/THERMAL INSULATION 

— in-situ pipe insulation performance determination, 

4:23672 
PIPES/ULTRASONIC TESTING 

Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP-891) 

PIPES/VALVES 

Ocean thermal energy conversion valve (Patent), 4:22176 
PIPES/WELDED JOINTS 

Quality assurance of PE piping and joints, 4:23833 
PIPES/YIELD STRENGTH 

Development of a glass polymer composite sewer pipe from waste 
o. Progress report No. 8, April-June 1978, 4:24040 (BNL- 

886) 


PISTONS/DESIGN 
Piston for internal combustion engines (Patent), 4:23735 
PISTONS/MATERIALS 
Performance of ceramics in the diesel engine, 4:23736 
PITUITARY GLAND/BIOLOGICAL RADIATION EFFECTS 
Adrenal activity of adult rats irradiated with 150 rads during fetal 
life (Gamma radiation), 4:24656 (CONF-771017-) 
PLACENTA 
Use of perfusion in the study of placental transport of mercury and 
cadmium (Guinea pigs), 4:24703 (CONF-771017-) 
PLANT CELLS/BIOCHEMICAL REACTION KINETICS 
Hormonal control of H* -excretion from oat cells, 4:24598 
PLANT CELLS/THERMOLUMINESCENCE 
Development of oxygen-evolving system as described in terms of 
thermoluminescence, 4:24599 
PLANT GROWTH 
Chemical effects on plant growth of fly-ash incorporation into soil 
(Festuca arundinacea), 4:21254 (CONF-760429-) 
PLANT GROWTH/EFFICIENCY 
Photosynthesis and respiration in relation to productivity of crops, 
4:22083 
PLANT GROWTH REGULATORS/BIOLOGICAL EFFECTS 
Hormonal control of H* -excretion from oat cells, 4:24598 
PLANT STEMS/SEPARATION PROCESSES 
Preliminary evaluation of new process for separation of 
components of sugar cane, sweet sorghum, and other plant 
stalks relative to its possible contribution toward increased fuel 
~ Smead production from these materials, 4:22061 (TID- 
28734) 


PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
CONIFERS 
FORAGE 
FUNGI 
SHRUBS 
SUGAR CANE 
TREES 
PLANTS/CHEMICAL ANALYSIS 
Study of the deposition of fly ash on desert soils and vegetation 
—_ to a coal-fired generating station, 4:24523 (CONF- 
29-) 
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PLANTS/CONTAMINATION 
Technetium accumulation, fate, and behavior in plants (®Tc, 
Glycine max), 4:24539 (CONF-760429-) 
PLANTS/LAND POLLUTION 
Coal combustion, trace-element emissions, and mineral cycles, 
4:24476 (CONF-760429-) 
PLANTS/NUTRIENTS 
Internal nutrient cycling as related to plant life-form: a simulation 
approach (Ledum palustre, Salix pulchra, Eriophorum 
vaginatum), 4:24512 (CONF-760429-) 
PLANTS/POLLUTION 
Deposition of lead aerosols on plant surfaces in a remote subalpine 
ecosystem, 4:24529 (CONF-760429-) 
PLANTS/RADIOACTIVITY 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
PLANTS/RADIONUCLIDE KINETICS 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
PLANTS/RESPIRATION 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
LASER-PRODUCED PLASMA 
Topics in nonlinear dynamics. A tribute to Sir Edward Bullard 
(La Jolla Institute), 4:24900 
PLASMA/BIBLIOGRAPHIES 
Bibliography of Plasma Physics Laboratory publications and 
IGurel January 1, 1978-December 31, 1978, 4:24914 (MATT- 
1(Suppl.7)) 
PLASMA/ELECT RIC CONDUCTIVITY 
Electric conductivity of an imperfect plasma, 4:24962 (CTO-1306) 
PLASMA/ELECTROMAGNETIC RADIATION 
Absorption of an electromagnetic wave in a dense plasma, 4:24745 
PLASMA/EQUATIONS OF STATE 
Application of high-power lasers to equation-of-state research at 
ultrahigh pressures, 4:24954 (UCRL-52562) 
PLASMA/HYBRID SYSTEMS 
Neutron-induced fission in a DT-plutonium plasma. Part I: fission 
fragment slowing-down, 4:24936 
Neutron-induced fission in a DT-plutonium plasma. Part II: 
enhancement of neutron production and fusion rate, 4:24937 
PLASMA/IMPURITIES 
Scattering of suprathermal ions by partially ionized impurities, 
4:24948 (PPPL-1513) 
PLASMA/KINETIC EQUATIONS 
Applied — physics, 4:24952 (UCRL-50051-78-3) 
PLASMA/KINETICS 
Lie transform: a new approach to classical perturbation theory, 
4:24901 
PLASMA/LASER RADIATION 
Absorption of focused laser beams by a nonspherical plasma, 
4:24980 
Experimental test of resonant absorption theory. Annual progress 
report, January 1, 1978-December 31, 1978, 4:24971 (COO-4631- 
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PLASMA/MATHEMATICAL MODELS 
Theory of chaotic motion with application to controlled fusion 
research, 4:24959 
PLASMA/MEETINGS 
IEEE conference record: abstracts, 4:24915 
IEEE conference record: abstracts, 4:24938 
Theoretical and computational plasma physics, 4:24949 (STI/ 
PUB-474) 
PLASMA/PERTURBATION THEORY 
Lie transforms and their use in Hamiltonian perturbation theory, 
4:24942 (DOE/ET-0074) 
PLASMA/RESEARCH PROGRAMS 
Plasma physics research group annual progress report, 4:25017 
(INIS-mf-4509) 
PLASMA/RESONANCE ABSORPTION 
Experimental test of resonant absorption theory. Annual progress 
report, January 1, 1978-December 31, 1978, 4:24971 (COO-4631- 


3) 
PLASMA/THOMSON SCATTERING 
Triple grating polychromator for Thomson scattering, 4:24417 
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PLASMA/TRANSPORT THEORY 
Survey of 1 1/2D transport codes, 4:24941 (COO-3077-154) 
PLASMA/WAVE PROPAGATION 
Absorption of an ee wave in a dense plasma, 4:24745 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA DENSITY/MATHEMATICAL MODELS 
Numerical studies of dense plasmas using statistical and ionization 
equilibrium theories, 4:24957 (UCRL-82150) 
PLASMA DENSITY/STATISTICAL MECHANICS 
Statistical mechanics of reacting dense plasmas, 4:24955 (UCRL- 
81936 
PLASMA DIAGNOSTICS 
Electronics Engineering Department quarterly report No. 2, 1978, 
4:25038 (UCRL-50025-78-2) 
Electronics Engineering Department quarterly report No. 2, 1978, 
4:25039 (UCRL-50025-78-2) 
PLASMA DIAGNOSTICS/CHARGE EXCHANGE 
Charge exchange ion temperature measurements durin, nis 
power neutral beam injection on PLT, 4:24927 (PPP. 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Highly negative electric probes in a flowing Saaibiteals plasma, 
:24932 


PLASMA DIAGNOSTICS/INTERFEROMETERS 
Real-time interferometer phase detection system uses 
microcomputer and high-speed digital techniques, 4:24928 
(UCRL-50025-78-2) 
Temperature measurements in the TORMAC IV-c plasma, 
4:24926 (LBL-8166) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Real-time interferometer phase detection system uses 
microcomputer and high-speed digital techniques, 4:24928 
(UCRL-50025-78-2) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Temperature measurements in the TORMAC IV-c plasma, 
4:24926 (LBL-8166) 
PLASMA DRIFT/MATHEMATICAL MODELS 
Convective cells and transport in toroidal plasmas, 4:24947 
(PPPL-1496) 
PLASMA FOCUS DEVICES/PLASMA DIAGNOSTICS 
Infrared emission and scattering from the dense plasma focus, 
4:24933 
PLASMA INSTABILITY 
See also DECAY INSTABILITY 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/COMPUTER CODES 
Derivation of the physical equations solved in the inertial 
confinement stability code DOC. Informal report, 4:25051 (LA- 
7214-MS) 
PLASMA INSTABILITY/KINETIC EQUATIONS 
Applied plasma physics, 4:24952 (UCRL-50051-78-3) 
PLASMA MACROINSTABILITIES 
See also PARAMETRIC INSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA MACROINSTABILITIES/MATHEMATICAL 
MODELS 
MHD instabilities (Book), 4:24966 
Near-by equilibria and stability of cylindrical plasmas, 4:24970 
(CTO-1334) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
PLASMA MICROINSTABILITIES/RESEARCH PROGRAMS 
Annual Progress Report (Linear and nonlinear instability theory), 
4:24964 (COO-3497-33 
PLASMA PRODUCTION/HYBRID RESONANCE 
Coaxial lower hybrid plasma source, 4:24963 (PPPL-1509) 
PLASMA SIMULATION 
One-dimensional plasma simulation studies, 4:24945 (N-78-17887) 
PLASMA WAVES/NONLINEAR PROBLEMS 
To the nonlinear theory of plasma waves, 4:24973 (IAE-2857) 
PLASTICS 
See also ARAMIDS 
LUCITE 
PLEXIGLAS 
POLYETHYLENES 
POLYSTYRENE 
POLYURETHANES 
TEFLON 
PLASTICS/ABSORPTIVITY 
Evaluation of polymers for fast neutron personnel dosimetry by 
the electrochemical etching technique, 4:24373 (ORNL/TM- 


6167) 
PLASTICS/EXTRUSION 
Lowering of energy consumption in plastics processing. Report 
for 1 October 1977-31 March 1978, 4:23669 (PB-281113) 





PLASTICS/MATERIALS RECOVERY 


PLASTICS/MATERIALS RECOVERY 
Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1978, 4:23703 
(NTIS/PS-78/0762) 
PLASTICS/MOLDING 
Mold heating and cooling systems. Final report, 4:24145 (BDX- 
613-1979(Rev.)) 
PLASTICS/TENSILE PROPERTIES 
Evaluation of polymers for fast neutron personnel dosimetry by 
the electrochemical etching technique, 4:24373 (ORNL/TM- 


6167) 
PLASTICS INDUSTRY/ENERGY CONSERVATION 
Lowering of energy consumption in plastics processing. Report 
for 1 October 1977-31 March 1978, 4:23669 (PB-281113) 
PLASTICS INDUSTRY/GASEOUS WASTES 
Reactor effluent quench system (Patent), 4:23691 
PLATES (FUEL) 
See FUEL PLATES 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
PLATINUM/ELECTRONIC STRUCTURE 
Magnetic field induced conduction electron polarization, 
magnetization density, and neutron magnetic form factor of Pt 
metal, 4:23933 
PLATINUM/MAGNETIC PROPERTIES 
Magnetic field induced conduction electron polarization, 
magnetization density, and neutron magnetic form factor of Pt 
metal, 4:23933 
PLATINUM 196/ENERGY-LEVEL TRANSITIONS 
IBA model in the Pt-Os region (O(6) hie interacting boson 
approximation), 4:24854 (BNL-25405) 
PLATINUM 198 TARGET/DEUTERON REACTIONS 
198 Pt(d,p)!®*Pt reaction (17.3 MeV: angular distributions, DWBA, 
1, C?S), 4:24857 (COO-0535-766) 
PLATINUM 199/ENERGY LEVELS 
198 Pt(d,p)1®°Pt reaction (17.3 MeV: angular distributions, DWBA, 
1, C?S), 4:24857 (COO-0535-766) 
PLATINUM CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
PLATINUM COMPLEXES/MOLECULAR STRUCTURE 
One-dimensional partially oxidized tetracyanoplatinate metals: 
new results and summary, 4:24086 (CONF-780931-3) 
PLATINUM ISOTOPES/ENERGY-LEVEL TRANSITIONS 
IBA model in the Pt-Os region (O(6) group, interacting boson 
approximation), 4:24854 (BNL-25405) 
PLEXIGLAS/THERMAL EXPANSION 
— expansion of glasses at low temperatures, 4:24027 (IS-T- 


) 
PLT REACTORS/CHARGED-PARTICLE TRANSPORT 
Radiation, impurity effects, instability characteristics, and 
transport in ohmically heated plasmas in the PLT tokamak, 
4:24918 (PPL-1492) 
PLT REACTORS/IMPURITIES 
Radiation, impurity effects, instability characteristics, and 
transport in ohmically heated plasmas in the PLT tokamak, 
4:24918 (PPL-1492) 
PLT REACTORS/ION TEMPERATURE 
Charge exchange ion temperature measurements during high 
power neutral beam injection on PLT, 4:24927 (PPPL-1507) 
PLT neutral beam heating results, 4:24919 (PPPL-1491) 
PLT REACTORS/PLASMA CONFINEMENT 
Radiation, impurity effects, instability characteristics, and 
transport in ohmically heated plasmas in the PLT tokamak, 
4:24918 (PPL-1492) 
PLT REACTORS/PLASMA DIAGNOSTICS 
Charge exchange ion temperature measurements during high 
power neutral beam injection on PLT, 4:24927 (PPPL-1507) 
PLT REACTORS/PLASMA MACROINSTABILITIES 
Radiation, impurity effects, instability characteristics, and 
transport in ohmically heated plasmas in the PLT tokamak, 
4:24918 (PPL-1492) 
PLT REACTORS/REACTOR START-UP 
Volt-second consumption during the startup phase of a large 
tokamak, 4:24991 (PPPL-1508) 
PLUMES/MATHEMATICAL MODELS 
Puff pollutant dispersion model with wind shear and dynamic 
lume rise, 4:24497 
PLUTONIUM/AIR TRANSPORT 
Review of criteria for packaging plutonium for transport by air, 
4:21726 (NUREG/CR-0428) 
PLUTONIUM/CALORIMETRY 
Plutonium assay calorimeters (For small samples, bulk, and 4-m 
Pu-recycle fuel rods), 4:21843 (CONF-780872-2) 
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Portable calorimeter system for nondestructive assay of mixed- 
oxide fuels, 4:24063 
PLUTONIUM/CRITICALITY 
Subcritical limits for homogeneous gadolinium-poisoned Pu-H2O 
solutions, 4:24187 
PLUTONIUM/DIFFUSION 
Migration of plutonium in rock: incorrect dispersion formula, 
4:24547 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
PLUTONIUM/EXTRACTION CHROMATOGRAPHY 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
PLUTONIUM/HEALTH HAZARDS 
Power union sees wastes as no problem, 4:21750 
PLUTONIUM/ION EXCHANGE 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
PLUTONIUM/MAXIMUM PERMISSIBLE CONCENTRATION 
Plutonium in drinking water: effects of chlorination on its 
maximum permissible concentration, 4:24574 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Nondestructive analysis of plutonium contaminated soil (From 
liquid waste trench at Hanford), 4:21772 (ARH-SA-299) 
PLUTONIUM/PHYSICAL PROTECTION DEVICES 
Interface and Controller Chassis for the plutonium protection 
system, 4:21856 (SAND-78-0696) 
PLUTONIUM/PRODUCTION 
Construction management problems have delayed completion of 
the new plutonium facilities at Rocky Flats, Colorado, 4:21706 
(PB-281904) 
PLUTONIUM/REDUCTION 
Reduction of plutonium(VI) to plutonium(IV) in nitric acid by 
nitric oxide or nitrogen dioxide gases, 4:24130 (ORNL/TM- 
6552) 
PLUTONIUM/SCINTILLATION COUNTING 
Application of on-line alpha monitors to process streams in a 
nuclear fuel reprocessing plant, 4:21720 
PLUTONIUM/SOLVENT EXTRACTION 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
Extraction of actinide elements by trilaurylammonium nitrate 
carboxylic acid mixtures and applications, 4:24079 
PLUTONIUM/THERMODYNAMIC PROPERTIES 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
PLUTONIUM/X-RAY FLUORESCENCE ANALYSIS 
Nondestructive, energy-dispersive x-ray fluorescence analysis of 
product-stream concentrations from reprocessed LWR fuels, 
4:21712 (UCRL-52616) 
PLUTONIUM/X-RAY SPECTROSCOPY 
Nuclear safeguards applications of energy-dispersive absorption 
edge densitometry, 4:21870 
PLUTONIUM 237/UPTAKE 
Uptake of three isotopes of plutonium from soil by sweet corn 
grown in a growth chamber (7°7Pu, *°* Pu, 7°°Pu), 4:24541 
(CONF-760429-) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Adsorption and diffusion of plutonium in soil (7°* Pu), 4:24538 
(CONF-760429-) 
PLUTONIUM 238/INTRAVENOUS INJECTION 
Lung response to localized irradiation from plutonium 
microspheres (?°*Pu, 7°°Pu, '47Pm, °7Co), 4:24667 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
238 Pu fuel form processes. Savannah River Laboratory monthly 
report, May/June 1978, 4:21885 (DPST-78-128-5/6) 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, October 1978, 4:21886 (LA-7601-PR) 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, November 1978, 4:21880 (LA-7651-PR) 
PLUTONIUM 238/SOIL CHEMISTRY 
Extractability of plutonium-238 and curium-242 from a 
contaminated soil as a function of pH and certain soil 
components. CH; COOH-NH,OH system, 4:24537 (CONF- 
760429-) 
PLUTONIUM 238/UPTAKE 
Uptake of three isotopes of plutonium from soil by sweet corn 
grown in a growth chamber (77 Pu, 7°*Pu, 7°°Pu), 4:24541 
(CONF-760429-) 
PLUTONIUM 239/CARCINOGENESIS 
Some comments on the toxicity of *°° Pu, 4:24668 (CONF-780998- 
1) 
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PLUTONIUM 239/DELAYED RADIATION EFFECTS 

Late effects of perinatally administered plutonium (***Pu, rats), 

4:24665 (CONF-771017-) 
PLUTONIUM 239/FISSION 

Neutron-induced fission in a DT-plutonium plasma. Part II: 

enhancement of neutron production and fusion rate, 4:24937 
PLUTONIUM 239/GAMMA SPECTROSCOPY 

Uranium and plutonium analyses with well-type Ge(Li) detectors, 

4:24062 
PLUTONIUM 239/INTRAVENOUS INJECTION 

Lung response to localized irradiation from plutonium 

microspheres (7° Pu, *°°Pu, '47Pm, °’Co), 4:24667 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Investigation of plutonium concentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM-6702) 

PLUTONIUM 239/TISSUE DISTRIBUTION 

Distribution of °°Pu in neonatal beagles (74 Am), 4:24674 
(CONF-771017-) 

Investigation of plutonium concentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM-6702) 

PLUTONIUM 239/TOXICITY 

Some comments on the toxicity of **°Pu, 4:24668 (CONF-780998- 

1 


PLUTONIUM 239/UPTAKE 
Uptake of three isotopes of plutonium from soil by sweet corn 
grown in a growth chamber (757 Pu, 7°*Pu, 7°°Pu), 4:24541 
(CONF.760429-) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Neutron-induced fission in a DT-plutonium plasma. Part I: fission 
fragment slowing-down, 4:24936 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
Fission cross section ratio of **?Pu relative to **°U from 0.4 to 10 
MeV, 4:24865 (CONF-781174-3) 
PLUTONIUM ALLOYS/DISTILLATION 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
PLUTONIUM CARBIDES/ENTHALPY 
High-temperature enthalpies of plutonium monocarbide and 
plutonium sesquicarbide, 4:24131 (RFP-2782) 
PLUTONIUM COMPOUNDS/PHYSICAL RADIATION 
EFFECTS 
Investigation of irradiated uranium-plutonium carbonitride fuel by 
microprobe analysis, 4:22871 
PLUTONIUM DIOXIDE/CRITICALITY 
Dose rate and criticality calculations for plutonium air 
transportable package (PAT-1), 4:21730 
Survey of experimental criticality data concerned with soluble 
neutron absorbers, 4:24185 
PLUTONIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978 (LMFBR; time- 
dependent aerosol suspension behavior), 4:23147 (NUREG/CR- 
0425) 
PLUTONIUM DIOXIDE/DOSE RATES 
Dose rate and criticality calculations for plutonium air 
transportable package (PAT-1), 4:21730 
PLUTONIUM DIOXIDE/FABRICATION 
Alternative oxide fuel pellet fabrication for irradiation testing 
(LMFBR), 4:23821 (HEDL-SA-1604-FP) 
LMFBR plutonium fuel development and fabrication, 4:21689 
(HEDL-SA-1523-FP) 
PLUTONIUM DIOXIDE/PACKAGING 
Dose rate and criticality calculations for plutonium air 
transportable package (PAT-1), 4:21730 
PLUTONIUM DIOXIDE/PERMEABILITY 
Irradiation effects in crystalline solids (Book), 4:23974 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Fabrication and irradiation performance of Puo 25Up 750; 91 low 
O/M fuel, 4:22852 (HEDL-SA-1553) 
Irradiation and post-irradiation examination data from selected 
F9E fuel pins, 4:22848 (GEFR-00407) 
PLUTONIUM DIOXIDE/SWELLING 
Swelling in mixed-oxide fuel pins (LMFBR), 4:22868 
PLUTONIUM DIOXIDE/THERMAL CONDUCTIVITY 
Effect of gas composition on thermal conductivity of ceramic 
fuels, 4:23034 
PLUTONIUM ISOTOPES/INHALATION 
Size fractionation methods: measuring plutonium in respirable dust 
(Comparative evaluation of methods using soil samples from the 
Rocky Flats Plant), 4:24550 
PLUTONIUM ISOTOPES/RADIATION MONITORING 
Size fractionation methods: measuring plutonium in respirable dust 
(Comparative evaluation of methods using soil samples from the 
Rocky Flats Plant), 4:24550 
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PLUTONIUM NITRATES/CRITICALITY 
Survey of experimental criticality data concerned with soluble 
neutron absorbers, 4:24185 
PLUTONIUM RECYCLE/COST BENEFIT ANALYSIS 
Analyzing the reprocessing decision: plutonium recycle and 
nuclear proliferation. Final report, 4:23462 (EPRI-NP-931) 
PLUTONIUM RECYCLE/RESEARCH PROGRAMS 
Advanced Fuel Recycle Program. Progress report, July 1- 
September 30, 1978, 4:21703 (ORNL/TM-6577) 
PLUTONIUM RECYCLE/RISK ASSESSMENT 
Analyzing the reprocessing decision: plutonium recycle and 
nuclear proliferation. Final report, 4:23462 (EPRI-NP-931) 
PLUTONIUM RECYCLE/SAFEGUARDS 
Proliferation resistance design of a plutonium cycle (Proliferation 
Resistance Engineering Program: PREP), 4:21707 (PNL-2832) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMOCOCCUS/BIOLOGICAL RADIATION EFFECTS 
Bacteriophage-associated gene transfer in Pneumococcus 
transduction of pseudotransduction (uv radiation), 4: 24637 
PNEUMOCOCCUS/GENETICS 
Bacteriophage-associated gene transfer in Pneumococcus: 
transduction of pseudotransduction (uv radiation), 4:24637 
POLAND/COAL RESERVES 
Coal chemistry research, energy requirements outlined, 4:21152 
(JPRS-72274) 
POLAND/ENERGY POLICY 
Coal chemistry research, energy requirements outlined, 4:21152 
(JPRS-72274) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIODEGRADATION 
Microbial catabolism, the carbon cycle and environmental 
pollution, 4:24535 
POLLUTION/BIOLOGICAL EFFECTS 
Behavioral assessment in the developmental toxicology of energy- 
related industrial pollutants, 4:24697 (CONF-771017-) 
Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 
POLLUTION/CARCINOGENESIS 
Developmental toxicology of organic pollutants, 4:24477 (CONF- 
771017-) 
POLLUTION/ENVIRONMENTAL EFFECTS 
Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 
POLLUTION/MONITORING 
Computer program for monitoring sample flow from 
environmental surveillance activities at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM-6599) 
POLLUTION/TOXICITY 
Developmental toxicology of energy-related pollutants, 4:24688 
(CONF-771017-) 
Developmental toxicology as input to the ee for human 
studies of energy-related pollutants, 4:24711 (CONF-771017-) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/MEETINGS 
Radiation for pollution control, 4:24124 (INIS-mf-4220) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
OIL RETENTION BOOMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/COST 
Executive summary for full-scale dual-alkali demonstration at 
Louisville Gas and Electric Co. Preliminary design and cost 
estimate. Executive summary October 1976-December 1977, 
4:22665 (PB-281530) 
POLLUTION CONTROL EQUIPMENT/COST BENEFIT 
ANALYSIS 
Evaluation of benefit/cost/analyses in the automobile emissions 
control program. Report No. W8563-1, 4:23810 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Anti-pollution device for industrial stacks (Patent), 4:24336 
Apparatus and method for removal of pollutants from flue gas 
(Patent), 4:22672 





POLLUTION CONTROL EQUIPMENT/OPERATION 


Executive summary for full-scale dual-alkali demonstration at 
Louisville Gas and Electric Co. Preliminary design and cost 
estimate. Executive summary October 1976-December 1977, 
4:22665 (PB-281530) 

Nitrogen oxides removal method (Patent), 4:24337 

Process for the removal of sulfur dioxide from exhaust flue gases 
(Patent), 4:23694 

Process for the production of carbon disulfide from sulfur dioxide 
removed from a flue gas (Patent), 4:22667 

Process for purifying flue gases (Patent), 4:22668 

POLLUTION CONTROL EQUIPMENT/OPERATION 
Sulfur dioxide removal by absorption and fractionation (Patent), 
:22673 


POLLUTION CONTROL EQUIPMENT/RESEARCH 
PROGRAMS 
Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Controlling SO2 emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April-December 1977, 4:22658 (PB-281099) 
Controlling SO2 emissions from coal-fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April-December 1977, 4:22659 (PB- 
281100) 
POLLUTION REGULATIONS/ECONOMIC IMPACT 
Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 
POLONIUM 210/RADIATION MONITORING 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
POLONIUM 214/RADIATION MONITORING 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
POLONIUM 218/RADIATION MONITORING 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
POLYCYCLIC AROMATIC HYDROCARBONS/ADSORPTION 
Formation and transformation of polycyclic organic matter from 
coal combustion (Adsorption of PAH on fly ash; photo 
decomposition), 4:21310 (COO-4347-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/BINDING 
ENERGY 
Kinetic study on the in vitro covalent binding of polycyclic 
hydrocarbons to nucleic acids using epidermal homogenates as 
the activating system, 4:24597 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
BIOCHEMICAL REACTION KINETICS 
Kinetic study on the in vitro covalent binding of polycyclic 
hydrocarbons to nucleic acids using epidermal homogenates as 
the activating system, 4:24597 
POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 
EFFECTS 
Genetic differences in polycyclic-aromatic-hydrocarbon 
metabolism and their effects on oocyte killing in developing 
mice (3-methylcholanthrene), 4:24682 (CONF-771017-) 
Vulnerability of female germ cells in developing mice and 
monkeys to tritium, gamma rays, and polycyclic aromatic 
hydrocarbons (X radiation), 4:24633 (CONF-771017-) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
CARCINOGENESIS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
ANALYSIS 
Adequacy of current dosimetry tools for the coal conversion and 
oil shale industries, 4:21323 (CONF-781150-6) 
Determination of aromatic and PAH content of oily wastewaters, 
4:21487 
Rapid analysis of PNA compounds in complex samples by room 
temperature phosphorimetry, 4:24065 (CONF-781150-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
COMPOSITION 
Characterization of multialkylated polycyclic aromatic 
hydrocarbons in energy-related materials, 4:21322 (CONF- 
781039-9) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Distribution of aromatic hydrocarbons in sediments from selected 
Atlantic, Gulf of Mexico, and Pacific OCS areas, 4:21490 
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Polycyclic aromatic hydrocarbons in marine/aquatic sediments, 
4:21489 
POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 
HAZARDS 
Preliminary thoughts on proxy PNA compounds in the vapor and 
solid phase, 4:21255 (CONF-781 150-5) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
HYDROCRACKING 
Hydrocracking of a heavy anthracene oil over molten salt 
catalysts, 4:21222 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
METABOLISM 
Genetic differences in polycyclic-aromatic-hydrocarbon 
metabolism and their effects on oocyte killing in developing 
mice (3-methylcholanthrene), 4:24682 (CONF-771017-) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
MONITORING 
Preliminary thoughts on proxy PNA compounds in the vapor and 
solid phase, 4:21255 (CONF-781 150-5) 
POLYCYCLIC AROMATIC HYDROCARBONS/MUTAGEN 
SCREENING 
Characterization of multialkylated polycyclic aromatic 
hydrocarbons in energy-related materials, 4:21322 (CONF- 
781039-9) 
POLYCYCLIC AROMATIC HYDROCARBONS/PHOTOLYSIS 
Formation and transformation of polycyclic organic matter from 
coal combustion (Adsorption of PAH on fly ash; photo 
decomposition), 4:21310 (COO-4347-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
QUANTITATIVE CHEMICAL ANALYSIS 
Methods of analysis for polynuclear aromatic hydrocarbons in 
environmental samples, 4:21501 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLUBILITY 
Determination of the solubility behavior of some polycyclic 
aromatic hydrocarbons in water, 4:21502 
POLYESTERS/CHEMICAL RADIATION EFFECTS 
Radiation curable coatings containing hydroxy functional 
polyethers and polyesters of monoethylenic acids or hydroxy 
esters thereof (Patent), 4:24125 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/CHEMICAL RADIATION 
EFFECTS 
Radiation curable coatings containing hydroxy functional 
polyethers and polyesters of monoethylenic acids or hydroxy 
esters thereof (Patent), 4:24125 
POLYETHYLENES 
See also TEFLON 
POLYETHYLENES/DIELECTRIC PROPERTIES 
Research to determine the acceptable emergency operating 
temperatures for extruded dielectric cables. Final report, 
4:22681 (EPRI-EL-938) 
POLYETHYLENES/MATERIALS TESTING 
Research to determine the acceptable emergency operating 
temperatures for extruded dielectric cables. Final report, 
4:22681 (EPRI-EL-938) 
POLYETHYLENES/MECHANICAL PROPERTIES 
Research to determine the acceptable emergency operating 
temperatures for extruded dielectric cables. Final report, 
4:22681 (EPRI-EL-938) 
POLYETHYLENES/PERFORMANCE TESTING 
Research to determine the acceptable emergency operating 
temperatures for extruded dielectric cables. Final report, 
4:22681 (EPRI-EL-938) 
POLYETHYLENES/THERMODYNAMIC PROPERTIES 
Research to determine the acceptable emergency operating 
temperatures for extruded dielectric cables. Final report, 
4:22681 (EPRI-EL-938) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERASES/BINDING ENERGY 
Inhibition of DNA-enzyme binding by an RNA polymerase 
inhibitor from T4 phage-infected Escherichia coli, 4:24601 
POLY MERASES/BIOCHEMICAL REACTION KINETICS 
Pyrimidine dimer excision in Escherichia coli strains deficient in 
exonucleases V and VII and in the 5’ — 3’ exonuclease of DNA 
polymerase I (uv radiation), 4:24636 
POLYMERS 
See also PLASTICS 
POLYMERS/NUCLEAR MAGNETIC RESONANCE 
Applications of solid state nuclear magnetic resonance techniques 
to the study of coals and polymers (Ph.D. thesis; 125 
references), 4:21234 (IS-T-822) 
POLYNOMIALS 
Some open problems concerning polynomials and rational 
functions, 4:25147 
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POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYSTYRENE/LIQUID COLUMN CHROMATOGRAPHY 
Effects of operating variables on peak shape in gel permeation 
chromatography, 4:24080 
POLYSTYRENE/PERMEABILITY 
Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
POLYURETHANES/PERMEABILITY 
Permeability of a polyurethane membrane, Halthane 73-18, to 
aqueous ammonium chloride, 4:24030 (UCRL-81229) 
POLYURETHANES/SHEAR PROPERTIES 
Time-temperature correspondence of the dynamic mechanical 
properties of halthane 73-18 and halthane 87-1, 4:24026 (BDX- 
613-1867(Rev.)) 
POLYVINYLS 
See also POLYSTYRENE 
POLYVINYLS/FLUORESCENCE 
Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 
POLYVINYLS/PHOSPHORESCENCE 
Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 
PONDS 
See also COOLING PONDS 
SOLAR PONDS 
See LAKES 
PONDS/OIL SPILLS 
Effects of oil on a tundra pond. Final report, 4:21472 (COO-2989- 
3) 


PONDS (COOLING) 
See COOLING PONDS 
POPULATION DYNAMICS/FORECASTING 
Regional economic/demographic projections for energy policy 
analysis, 4:23425 (ORNL/TM-6668) 
POPULATION DYNAMICS/GLOBAL ASPECTS 
World food prospects: the next 20 years, 4:23450 
POPULATION DYNAMICS/SEASONAL VARIATIONS 
Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 


POPULATION DYNAMICS/TEMPERATURE EFFECTS 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
POROUS MATERIALS/FLUID FLOW 
Wave solutions travelling along quadratic paths for the equation 
(au/dt) - (k(u)u/sub x/)/sub x/ = 0, 4:24910 
POSITION SENSITIVE DETECTORS/PERFORMANCE 
TESTING 
Application of a one-dimensional position-sensitive detector to a 
Kratky small-angle x-ray camera, 4:24392 (ORNL/TM-6678) 
POSITIVE IONS 
See CATIONS 
POSITRON CAMERAS/PERFORMANCE 
3-D object reconstruction emission and transmission tomography 
with limited angular input, 4:24391 (LBL-8252) 
POTASSIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
POTASSIUM/ENVIRONMENTAL TRANSPORT 
Mineral cycling in a young Douglas fir forest stand (**P, **Rb, 
Ca), 4:24546 (CONF-760429-) 
Nutrient pool changes in post-fire jack pine stands of New 
Brunswick, Canada (N, P, K, Ca, Mg), 4:24518 (CONF-760429-) 
POTASSIUM/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
POTASSIUM/UPTAKE 
Patterns of potassium, magnesium, and calcium uptake during 
southeastern old-field succession, 4:24517 (CONF-760429-) 
POTASSIUM/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 
POTASSIUM 39 TARGET/ALPHA REACTIONS 
3°K(a,p)**Ca reaction (35 MeV: angular distributions, spectra), 
4:24837 (COO-0535-766) 
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POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 

In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 

POTASSIUM CARBONATES/CATALYTIC EFFECTS 

Investigation of gasification of biomass in the presence of 
catalysts, 4:21924 (CONF-7809125-1) 

POTASSIUM CHLORIDES/ELECTRIC CONDUCTIVITY 

Electronic conduction in molten potassium chloride, 4:24085 
(BNL-25368) 

POTASSIUM CHLORIDES/SOLVENT PROPERTIES 

Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 

POTASSIUM FLUORIDES/CHEMICAL BONDS 

Photoion mass spectrometry and photoelectron spectroscopy of 

high temperature vapors, 4:24087 (CONF-780941-4) 
POTASSIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 

Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 

POTASSIUM ISOTOPES/ROOT ABSORPTION 

Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 

POTASSIUM SULFATES/VAPOR CONDENSATION 

Chemical activities of alkali sulfates in hot corrosion, 4:21508 
(ANL-77-84) 

POTENTIAL SCATTERING/PADE APPROXIMATION 

Variational approach to operator and matrix Pade approximants. 
Applications to potential scattering and field theory, 4:24816 

POULTRY 
See FOWL 
POWDERS/PARTICLE SIZE 

Method of producing homogeneous mixed metal oxides and metal- 

metal oxide mixtures (Patent), 4:23981 
POWDERS/PRODUCTION 

Method of producing homogeneous mixed metal oxides and metal- 

metal oxide mixtures (Patent), 4:23981 
POWER AMPLIFIERS/DESIGN 

Design of rf power amplifiers (high and low Q) and lumped 
equivalent circuits of transmission lines with NMR applications, 
4:24377 (IS-4596) 

POWER DEMAND/CONTROL SYSTEMS 

Control method for optimizing the power demand of an industrial 

plant (Patent), 4:23674 
POWER DEMAND/FORECASTING 

Costs and benefits of over/under capacity in electric power 
system planning. Final report, October 1978, 4:22647 (EPRI- 
EA-927) 

Field-testing a new planning concept, 4:23418 

Prediction of long-term energy demands in New Zealand, 4:23464 

POWER DEMAND/OPTIMIZATION 

Control method for optimizing the power demand of an industrial 

plant (Patent), 4:23674 
POWER GENERATION/COST BENEFIT ANALYSIS 

Costs and benefits of over/under capacity in electric power 
system planning. Final report, October 1978, 4:22647 (EPRI- 
EA-927) 

POWER GENERATION/ECONOMICS 

Coal and nuclear: a comparison of the cost of generating baseload 
electricity by region, 4:23538 (NUREG-0480) 

Economies of scale, reliability and generation capacity: the 
economics of small versus large electricity generating units, 
4:22648 (LA-UR-79-18) 

POWER GENERATION/MATHEMATICAL MODELS 

Costs and benefits of over/under capacity in electric power 
system planning. Final report, October 1978, 4:22647 (EPRI- 
EA-927) 

POWER GENERATION/REGIONAL ANALYSIS 

Regional Electric Utility Operations Model. volume 2. Pro 

usage guide. Final report, 4:23528 (EPRI-EA-897(Vol.2)) 
POWER GENERATION/SIMULATION 

Regional Electric Utility Operations Model. volume 2. Pro 

usage guide. Final report, 4:23528 (EPRI-EA-897(Vol.2)) 

POWER PLANTS 

See also COMPRESSED AIR STORAGE POWER PLANTS 
DUAL-PURPOSE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 





POWER PLANTS/AIR POLLUTION CONTROL 


POWER PLANTS/AIR POLLUTION CONTROL 

Ordinance on the implementation of the Federal Act for the 
Protection Against Nuisances (emission statement)...BImSchV, 
4:24507 (NP-23559) 

POWER PLANTS/CONTROL SYSTEMS 

Control systems engineering considerations in the selection of a 

computer-process interface system, 4:22638 
POWER PLANTS/DATA ACQUISITION SYSTEMS 

Power plant Early Alert Reporting System. Final report, 4:22585 
(EPRI-NP-988) 

POWER PLANTS/FAILURES 

Power plant Early Alert Reporting System. Final report, 4:22585 
(EPRI-NP-988) 

POWER PLANTS/PLANNING 

Costs and benefits of over/under capacity in electric power 
system planning. Final report, October 1978, 4:22647 (EPRI- 
EA-927) 

POWER PLANTS/RELIABILITY 

Economies of scale, reliability and generation capacity: the 
economics of small versus large electricity generating units, 
4:22648 (LA-UR-79-18) 

POWER PLANTS/SITE SELECTION 

Energy facility siting in the United States. Volume I. Executive 
sumary (Summaries for 50 states), 4:23534 

Energy-facility siting in the United States. Volume II. Legislation 
(Summaries for 50 states), 4:23535 

Locational response to regulatory policy: a regional analysis of 
energy facility location, 4:23526 (BNL-23597) 

POWER PLANTS/SIZE 

Economies of scale, reliability and generation capacity: the 
economics of small versus large electricity generating units, 
4:22648 (LA-UR-79-18) 

POWER PLANTS/WATER REQUIREMENTS 

Water requirements for future energy production in California, 
4:23530 (LBL-6877) 

Water use information system, 4:24579 (HEDL-SA-1667) 

POWER REACTORS 

See also BARSEBAECK-2 REACTOR 

BROWNS FERRY-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DRESDEN-I REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-1 REACTOR 
ENRICO FERMI-2 REACTOR 
ERR REACTOR 
LA SALLE COUNTY-2 REACTOR 
N-REACTOR 
PAKS-1 REACTOR 
PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
ROBINSON-2 REACTOR 
SNR-1 REACTOR 
SRE REACTOR 
TROJAN REACTOR 
VRAIN REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 

POWER REACTORS/CONTAINMENT BUILDINGS 

NONSAP-C: a nonlinear stress analysis program for concrete 
containments under static, dynamic, and long-term loadings, 
4:22984 (NUREG/CR-0416) 

POWER REACTORS/FAILED ELEMENT DETECTION 

Method and apparatus for the determination used for inspection of 
failed fuel (Patent), 4:23048 

POWER REACTORS/FUEL CYCLE 
Denatured fuel cycles for international safeguards, 4:23189 
POWER REACTORS/FUEL ELEMENT FAILURE 
Pressure pulses generated by gas released from a breached fuel 
element, 4:23183 
POWER REACTORS/HEAT EXCHANGERS 
Baffle plate for a tube bundle heat exchanger (Patent), 4:23012 
POWER REACTORS/NET ENERGY 

Net energy and fissile material production balance for an 
accelerator breeder, burner reactor, and reprocessing plant 
system, 4:23466 

POWER REACTORS/PRESSURE VESSELS 

Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly progress report, January-March 1978, 4:23155 
(NUREG/CR-0583) 

NONSAP-C: a nonlinear stress analysis program for concrete 
containments under static, dynamic, and long-term loadings, 
4:22984 (NUREG/CR-0416) 

POWER REACTORS/PRIMARY COOLANT CIRCUITS 

Overflow pump-up system (Patent), 4:23022 


ERA Vol. 4, No. 9 


Two-dimensional fluid finite element. Final report, 4:23143 
(NUREG/CR-0377) 
POWER REACTORS/REACTIVITY 
Evaluations of the generalized area and the a/v methods of 
interpreting pulsed neutron measurements for subcritical 
reactivity, 4:22956 (DP-1479) 
POWER REACTORS/REACTOR ACCIDENTS 
Two-dimensional fluid finite element. Final report, 4:23143 
(NUREG/CR-0377) 
POWER REACTORS/REACTOR CONTROL SYSTEMS 
Regulating rod assembly for nuclear reactor (Patent), 4:23065 
POWER REACTORS/REACTOR COOLING SYSTEMS 
Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. !aterim 
report, 4:22982 (EPRI-NP-891) 
POWER REACTORS/RELIEF VALVES 
Pressure-relief-valve opening pressure under vibratory corditions, 


POWER REACTORS/THORIUM CYCLE 
Strategy for the practical utilization of thorium fuel cycles, 
4:22952 (CONF-78 1042-2) 
POWER SUBSTATIONS/FAILURES 
Illustration of a “frequency” failure: failure at the mions substation 
on june 15, 1970, 4:22700 
POWER SUPPLIES/DESIGN 
SCR-controlled digitally programmable ac power supply, 4:24414 
POWER SUPPLIES/ELECTRONIC CIRCUITS 
D.C. power supply, 4:23409 
POWER SUPPLIES/REVIEWS 
Inductive and rotating machinery energy storage and transfer, 
25 


POWER SUPPLIES/SWITCHES 
Temperature and thermal stress analysis of a switching tube 
anode, 4:25022 (UCID-18049) 
POWER SUPPLIES/THERMAL STRESSES 
Finite element analysis of a twenty-five megawatt power tube and 
a high-energy water-cooled heat sink for fusion research, 
4:25023 


POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/AUTOMATION 
Handling of network automation programmes by the user (In 
German), 4:22679 (AED-CONF-78- 155-042) 
POWER SYSTEMS/CONTROL SYSTEMS 
Update on rate reform and power demand control, 4:22649 
POWER SYSTEMS/COST BENEFIT ANALYSIS 
Costs and benefits of over/under capacity in electric power 
system planning. Final report, October 1978, 4:22647 (EPRI- 
EA-927) 
POWER SYSTEMS/ELECTRICAL FAULTS 
Safeguarding the operation of electric power generation and 
transmission systems in West Germany, 4:22688 
Safety measures in power transmission and distribution systems. 
limitation of the consequences of a severe failure and 
acceleration of restarting, 4:22687 
POWER SYSTEMS/ENERGY STORAGE 
Modern electric power supply systems with batteries for the 
protection of human life and technical equipment (In German), 
4:22650 (AED-CONF-78-155-048) 
POWER SYSTEMS/FAILURES 
Illustration of a “frequency” failure: failure at the mions substation 
on june 15, 1970, 4:22700 
Secure electric power supply also in the case of a network 
breakdown (In German), 4:22680 (AED-CONF-78-155-049) 
POWER SYSTEMS/GAS TURBINES 
Maneuverability of peak-shaving power stations, 4:23532 
POWER SYSTEMS/LOAD MANAGEMENT 
Maneuverability of peak-shaving power stations, 4:23532 
POWER SYSTEMS/MAINTENANCE 
Preventive steps: structural and functional characteristics of the 
electric power transmission and generating equipment and of 
the operating conditions, 4:22686 
POWER SYSTEMS/MATHEMATICAL MODELS 
Descriptor variable representation of large-scale deterministic 
systems. Second interim report. Draft, 4:22683 (TID-29390) 
POWER SYSTEMS/MEETINGS 
1977 rural electric power conference, 4:22706 
POWER SYSTEMS/NUMERICAL ANALYSIS 
Descriptor variable representation of large-scale deterministic 
systems. Second interim report. Draft, 4:22683 (TID-29390) 
POWER SYSTEMS/ON-LINE CONTROL SYSTEMS 
Handling of network automation programmes by the user (In 
German), 4:22679 (AED-CONF-78-155-042) 
POWER SYSTEMS/PLANNING 
Costs and benefits of over/under capacity in electric power 
—_ planning. Final report, October 1978, 4:22647 (EPRI- 
A-927) 
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POWER SYSTEMS/RELIABILITY 

Lessons to be drawn from major failures, 4:22689 

Safeguarding the operation of electric power generation and 
transmission systems in West Germany, 4:22688 

Safeguarding the Italian electric power generation and 
transmission system under interference conditions, 4:22690 

Secure electric power supply also in the case of a network 
breakdown (In German), 4:22680 (AED-CONF-78-155-049) 

POWER SYSTEMS/SAFETY ENGINEERING 

Safety measures in power transmission and distribution systems. 
limitation of the consequences of a severe failure and 
acceleration of restarting, 4:22687 

POWER SYSTEMS/SIMULATION 

Technology assessment study of near term computer capabilities 
and their impact on power flow and stability simulation 
programs. Technical training study 77-749. Final report, 4:22682 
(EPRI-EL-946) 

POWER SYSTEMS/STABILITY 

30-MJ superconducting magnetic energy storage (SMES) unit for 
stabilizing an electric transmission system, 4:23310 (LA-UR-78- 
2435) 

Analysis by a computer experiment of the static stability of 
electric power systems, 4:22702 

POWER SYSTEMS/TURBOGENERATORS 

Analysis of the mechanical oscillations in the transmission shaft 
turbine-alternator, 4:22612 (N-78-23448) 

The mechanical load on the transmission shaft turbine-alternator la 
sollecitazione meccanica sull’albero di trasmissione turbina- 
alternatore, 4:22611 (N-78-23447) 

POWER TRANSMISSION LINES/ELECTRIC FIELDS 

Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 2. Prediction and 
mitigation procedures. Final report, 4:22693 (EPRI-EL- 


904(Vol.2)) 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 
The effects of high voltage transmission lines on honey bees. 
Interim report (765 kV transmission line), 4:24716 (EPRI-EA- 


841) 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
IMPACTS 
500 kV international transmission line NSP-TR-1, Forbes, 
Minnesota to Manitoba, Canada, Northern States Power 
Company. Final environmental impact statement, 4:22692 
(DOE/EIS-0032 
POWER TRANSMISSION LINES/HEALTH HAZARDS 
High-voltage power lines and human health, 4:23540 
POWER TRANSMISSION LINES/LIGHTNING ARRESTERS 
Lightning stress on 33 and 11 kV overhead distribution networks, 
4:22696 (PB-281496) 
POWER TRANSMISSION LINES/LINE LOSSES 
Reduction of the electric energy loss in a power supply network, 


4:22704 
POWER TRANSMISSION LINES/OVERVOLTAGE 
Lightning stress on 33 and 11 kV overhead distribution networks, 
4:22696 (PB-281496) 
POWER TRANSMISSION LINES/SPACERS 
Spacing devices for overhead transmission lines (Patent), 4:22684 
POWER TRANSMISSION LINFS/TRANSIENTS 
Transient response of the electric lines based on the equations with 
transient line-parameters, 4:22691 
POWER-COOLING-MISMATCH ACCIDENTS 
Measured fission product release during a power cooling 
mismatch-induced failure (PWR; BWR), 4:23246 
POWER-COOLING-MISMATCH ACCIDENTS/FUEL 
ELEMENT FAILURE 
Measured fission producct release during a power cooling 
mismatch-induced failure (PWR; BWR), 4:23253 
PRECAMBRIAN ERA/GEOMAGNETIC FIELD 
Huronian polar wander and paleomagnetism of the Thessalon 
volcanics, 4:21651 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREGNANCY/BIOLOGICAL EFFECTS 
Cadmium toxcity in the pregnant rat (/sup 115m/Cd), 4:24705 
(CONF-771017-) 
PRESSES/EVALUATION 
Evaluation of new compaction systems for high radiation fuel 
fabrication (Sliding anvil and rotary presses), 4:21692 (HEDL- 


SA-1569) 
PRESSES/PERFORMANCE TESTING 
Pellet presses for remote fuel fabrication, 4:21690 (HEDL-SA- 
1548-S) 
PRESSURE GAGES/DESIGN 
Quartz resonator pressure gauge: design and fabrication 
technology, 4:22530 (SAND-78-2264) 


PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 


PRESSURE GAGES/FABRICATION 
Quartz resonator pressure gauge: design and fabrication 
technology, 4:22530 (SAND-78-2264) 
PRESSURE MEASUREMENT/REVIEWS 
Selected papers on piezoelectricity and impulsive pressure” 
measurements, 4:24404 (SAND-78-1911) 
PRESSURE SUPPRESSION/SIMULATION 
Progress report: qualitative differences between first and second 
order fit of pressure data - 1/5 scale Mk I BWR pressure 
suppression experiment and analysis program, 4:23171 (UCID- 


18020-2) 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Acoustic emission monitoring and ultrasonic examination 
correlation on a reactor pressure vessel. Final report, 4:22983 
(EPRI-NP-921) 
Deformation and failure information from composite materials via 
acoustic emission, 4:24299 (UCRL-81272) 
PRESSURE VESSELS/ACOUSTIC MONITORING 
Application of acoustic emission as an on-line monitoring system 
for nuclear reactors. Final progress report, January 1, 1976- 
September 30, 1976 (BWR; PWR), 4:22726 (NUREG/CR-0605) 
PRESSURE VESSELS/DESIGN 
Pressure vessel, especially for a nuclear reactor core (Patent), 
4:22988 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Computer model for ductile fracture: applications to the 
V-notch test. Phase one report, 4:23885 (EPRI-NP-961) 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly progress report, January-March 1978, 4:23155 
(NUREG/CR-0583) 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Application of acoustic emission as an on-line monitoring system 
for nuclear reactors. Final progress report, January 1, 1976- 
September 30, 1976 (BWR; PWR), 4:22726 (NUREG/CR-0605) 
PRESSURE VESSELS/MATHEMATICAL MODELS 
Bending free toroidal shells for tokamak fusion reactors with 
nonideal magnetic field distributions, 4:25080 (CONF-781202- 
36 


PRESSURE VESSELS/NONDESTRUCTIVE TESTING 

EPRI program to improve nuclear code inspection methods, 

4:22991 
PRESSURE VESSELS/PRESSURE CONTROL 

Pressure vessel, especially for a nuclear reactor core (Patent), 

4:22988 
PRESSURE VESSELS/STRESS ANALYSIS 

NONSAP-C: a nonlinear stress analysis program for concrete 
containments under static, dynamic, and long-term loadings, 
4:22984 (NUREG/CR-0416) 

PRESSURE VESSELS/SUPPORTS 

Suggested approach for fracture-safe RPV support design in 

neutron environments, 4:22993 
PRESSURE VESSELS/THERMAL INSULATION 

Requirements for thermal insulation on prestressed concrete 

reactor vessels (HTGR), 4:22813 (GA-A-15164) 
PRESSURE VESSELS/ULTRASONIC TESTING 

Acoustic emission monitoring and ultrasonic examination 
correlation on a reactor pressure vessel. Final report, 4:22983 
(EPRI-NP-921) 

Improved ultrasonic nondestructive testing of pressure vessels. 
[Progress report], October 1, 1977-September 30, 1978, 4:22985 
(NUREG/CR-0581) 

PRESSURE VESSELS/WELDED JOINTS 

Structure and elevated temperature properties of Type 308 

stainless steel weld metal with varying ferrite contents (649°C), 


4:23929 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES/ANODES 
Aluminum alloy for primary alkaline fuel cells and batteries 
(Patent), 4:23574 
PRIMARY COOLANT CIRCUITS 
Overflow pump-up system (Patent), 4:23022 
PRIMARY COOLANT CIRCUITS/ACTIVITY LEVELS 
Automatic on-line reactor coolant activity monitoring system 
(BWR;PWR), 4:22751 
PRIMARY COOLANT CIRCUITS/BYPASSES 
Nuclear reactor (Patent), 4:23028 
PRIMARY COOLANT CIRCUITS/CORROSION 
Sodium engineering and technnology. Technical oe 
April, May, June 1978 (LMFBR), 4:22856 (HEDL-TME- 8-21) 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Model of the mass transfer of corrosion products in high 
temperature, high pressure water circuits, 4:22773 
Radionuclide trap for liquid-metal-cooled reactors, 4:22874 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
Evaluation of modeling assumptions for PWR dynamics, 4:22795 





PRIMARY COOLANT CIRCUITS/HYDRAULICS 


Overview and objectives of the GE transient and stability 
measurement program (BWR), 4:22738 

Singularities in the three-dimensional Navier-Stokes equations, 
4:22994 


PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Evaluation of modeling assumptions for PWR dynamics, 4:22795 
Overview and objectives of the GE transient and stability 
measurement program (BWR), 4:22738 
Singularities in the three-dimensional Navier-Stokes equations, 
4:22994 
Two-dimensional fluid finite element. Final report, 4:23143 
(NUREG/CR-0377) 
PRIMARY COOLANT CIRCUITS/INSPECTION 
Equipment for remote inspection of nuclear reactor coolant 
systems (BWR; PWR), 4:22749 
PRIMARY COOLANT CIRCUITS/PIPELINES 
EPRI program to improve nuclear code inspection methods, 
4:22991 
PRIMARY COOLANT CIRCUITS/PIPES 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978 (PWR; BWR), 4:22725 (NUREG/CR-0567) 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978 (PWR; BWR), 4:22720 (NUREG/CR- 
0306) 


Relevance of fatigue tests to cold leg piping (PWR), 4:22766 
(NUREG/CR-0325) 

Utilization of real-time x-radiography for in-service inspection of 
nuclear reactor piping: feasibility investigation. Final report 
(BWR), 4:22716 (EPRI-NP-950) 

PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 

TRANSPORT 

Control of radionuclide transport in sodium-cooled reactor 
primary circuits, 4:22855 (HEDL-SA-1625) 

Sodium engineering and technnology. Technical progress report, 
April, May, June 1978 (LMFBR), 4:22856 (HEDL-TME-78-21) 

PRIMARY COOLANT CIRCUITS/REACTOR MATERIALS 
Chemical reactions in the helium impurities loop (HTGR), 4:22805 
(BNL-NUREG-25324) 
PRIMARY COOLANT CIRCUITS/TRAPS 
Radionuclide trap for liquid-metal-cooled reactors, 4:22874 
PRIMARY RECOVERY/OPTIMIZATION 

Setting operating conditions for wells with due regard to 
formation anisotropy, 4:21407 

Water drive factor of D$sub i$ horizon rocks in Tatarian deposits, 

1408 


PRINTED CIRCUITS/SOLDERING 
Solderability, 4:23825 (SAND-78-1749C) 
PRINTED CIRCUITS/WETTABILITY 
Solderability, 4:23825 (SAND-78-1749C) 
PROBES 
See also ELECTRIC PROBES 
PROBES/CDTE SEMICONDUCTOR DETECTORS 
Applications of CdTe to nuclear medicine. Annual report, 
February 1, 1977-January 31, 1978, 4:24619 (COO-2541-1) 
PROCESS CONTROL/MEETINGS 
Proceedings of the thirty-first annual symposium on 
instrumentation for the process industries, 4:24421 
PROCESS HEAT 
See also GEOTHERMAL PROCESS HEAT 
SOLAR PROCESS HEAT 
Induction heating of rotating bodies, 4:24167 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT/REVIEWS 
Contractor Procurement Sytem Review program. Annual report, 
fiscal year 1978, 4:23410 (DOE/PR-0026) 
PROGENY/MUTATIONS 
Mutagenic effect of radionuclides incorporated into DNA of 
Drosophila melanogaster. Progress report, 1977-1978 (Effects of 
tritium decay in labelled sperm), 4:24666 (ORO-3728-11) 
PROGRAMMING/RECOMMENDATIONS 
Utility language for the NMFECC, 4:25115 (CONF-781053-4) 
PROGRAMMING/RESEARCH PROGRAMS 
Software systems research. Report for November 16, 1977 to 
November 15, 1978 (Dept. of Computer Science, Univ. of 
Illinois, Urbana), 4:25121 (COO-2383-51) 
PROGRAMMING LANGUAGES 
See also FORTRAN 
PROGRAMMING LANGUAGES/MANUALS 
DEMOS primer, 4:25126 (LA-7499-M) 
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PROLIFERATION/BIBLIOGRAPHIES 
NEWS (Nuclear Energy, Weapons and Safeguards) data base: a 
computerized bibliography, 1975-April 1978, 4:21851 (P-6219) 
PROMETHAZINE 
See AMINES 
PROMETHIUM 147/INTRAVENOUS INJECTION 
Lung response to localized irradiation from plutonium 
microspheres (75° Pu, 7°*Pu, *7Pm, °7Co), 4:24667 
PROPADIENE 
See ALLENE 
PROPANE/COMBUSTION 
Catalytic properties of natural and rare-earth-promoted 
manganese nodules, 4:24137 (BM-RI-8330) 
PROPANONE 
See ACETONE 
PROPORTIONAL COUNTERS/ELECTRIC CURRENTS 
Azimuthal spread of the avalanche in proportional chambers, 
4:24376 (BNL-25258) 
PROPORTIONAL COUNTERS/PERFORMANCE 
Tissue equivalent proportional counter real time neutron monitor, 
4:24650 (HEDL-SA-1633) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/CHEMICAL RADIATION EFFECTS 
Radiation cured coatings for fiber optics (Patent), 4:24126 
PROTECTIVE COATINGS/DEPOSITION 
surface cleanliness measurements, contaminant characterization 
and control, 4:24143 (BDX-613-2083) 
PROTEINS 
See also HISTONES 
PROTEINS/ANTIGEN-ANTIBODY REACTIONS 
Lectin release by soybean seeds, 4:24596 
PROTEINS/BINDING ENERGY 
Strain and tissue differences in cadmium-binding protein in 
cadmium-treated mice, 4:24704 (CONF-771017-) 
PROTEINS/BIOSYNTHESIS 
Role of neurotransmitters and protein synthesis in short- and long- 
term memory, 4:24586 (LBL-8322) 
PROTEINS/CHEMICAL RADIATION EFFECTS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
PROTEINS/METABOLISM 
Lectin release by soybean seeds, 4:24596 
PROTON DETECTION/SHOWER COUNTERS 
Response of a uranium-plastic calorimeter to low GeV (= 10- 
GeV) protons, 4:24386 (ORNL/TM-6709) 
PROTON REACTIONS 
Nuclear spectroscopy and nuclear reaction work with (A) the 
Super HILAC at Berkeley; the Heavy Ion Accelerator at Yale; 
and (B) the 4 MeV Dynamitron SUNY, Albany, New York. 
Technical progress report, December 1, 1975-August 31, 1977, 
4:24830 (COO-2186-34) 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
(p,n) quasielastic reaction on °*Ba, '**Nd, and '“*Sm at 26.0 MeV 
(Differential cross sections), 4:24852 (COO-0535-766) 
PROTON REACTIONS/ELASTIC SCATTERING 
Are nucleon-nucleon inputs good enough yet for the analysis of 
—" elastic scattering at medium energies (0.4 GeV), 
4:24821 
Differential cross section and asymmetry measurements for 800- 
MeV proton scattering from '®O, 4:24828 (COO-0535-766) 
Proton scattering at 0.8 GeV from **Y and Zr (Angular 
distributions, spectra, optical model, DWBA), 4:24853 (COO- 
0535-766) 
PROTON REACTIONS/INELASTIC SCATTERING 
Proton scattering at 0.8 GeV from ®°Y and ® Zr (Angular 
distributions, spectra, optical model, DWBA), 4:24853 (COO- 
0535-766 
PROTON REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
PROTON REACTIONS/PICKUP REACTIONS 
Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
Single neutron pickup to Ru ("°'Ru(p,d), 22.9 MeV: spectrum, 
angular distributions, DWBA), 4:24848 (COO-0535-766) 
PROTON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
"2C, **Fe, and ?°*Pb(p,t) reactions at E/sub p/ = 80 MeV 
(Angular distributions, spectra, DWBA), 4:24858 (COO-0535- 
766) 
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PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Measurement of inclusive production of neutral pions at high 
transverse momentum (100 to 300 GeV/c, scaling), 4:24791 
(LBL-8305) 

PROTON-DEUTERON INTERACTIONS/TOTAL CROSS 

SECTIONS 

Polarized proton-neutron total cross sections from proton- 
deuteron data, 4:24787 (LA-7589-MS) 

PROTON-NEUTRON INTERACTIONS/TOTAL CROSS 

SECTIONS 

Polarized proton-neutron total cross sections from proton- 
deuteron data, 4:24787 (LA-7589-MS) 

PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 

Diproton resonances in the mass region 2100 to 2800 MeV 
(Dispersion relations, scattering amplitude), 4:24785 (ANL- 
HEP-CP-78-52) 

Implications of nucleon-nucleon spin-polarization measurements 
(A1-like and isoscalar exchanges, helicity-flip pomeron, Regge 
model scattering amplitude), 4:24802 (ANL-HEP-CP-78-48) 

PROTON-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Measurement of inclusive production of neutral pions at high 
transverse momentum (100 to 300 GeV/c, scaling), 4:24791 
(LBL-8305) 

PROTON-PROTON INTERACTIONS/PAIR PRODUCTION 

Electron pairs production at the ISR (Cross sections, up to 
63 GeV center of mass), 4:24778 (BNL-25075) 

PROTON-PROTON INTERACTIONS/QUANTUM 

CHROMODYNAMICS 

High-P/sub T/ theory in a spin (Tests of QCD), 4:24796 (ANL- 
HEP-CP-78-50) 

PROTON-PROTON INTERACTIONS/TOTAL CROSS 

SECTIONS 

Diproton resonances in the mass region 2100 to 2800 MeV 
(Dispersion relations, scattering amplitude), 4:24785 (ANL- 
HEP-CP-78-52) 

PROTOPLASTS 
See PLANT CELLS 
PRUDHOE BAY/PETROLEUM INDUSTRY 

Alaska OCS socioeconomic studies program. Prudhoe Bay case 

study. Technical report, 4:21380 (PB-281544) 
PSI RESONANCES/LEPTONIC DECAY 
Electron pairs production at the ISR (Cross sections, up to Vs = 
63 GeV center of mass), 4:24778 (BNL-25075) 
PSYCHOLOGY 
See BEHAVIOR 
FE 


See TEFLON 
PUBLIC BUILDINGS/WINDOWS 
Window blinds as a potential energy saver: a case study. Building 
science series (final) (Effects of building orientation), 4:23647 
(PB-28 1304) 
PUBLIC HEALTH/QUALITY ASSURANCE 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776) 
PUBLIC HEALTH/RESEARCH PROGRAMS 
Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 
PUBLIC HEALTH/RISK ASSESSMENT 
Natural radioactivity contamination problems, 4:24671 (PB- 
281041) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES/RATE STRUCTURE 
Public utility rate proposals of President Carter's Energy Program 
(Part E of S. 1469). Hearings before the Subcommittee on 
Energy Conservation and Regulation of the Committee on 
Energy and Natural Resources, United States Senate, Ninety- 
Fifth Congress, First Session, July 27, 28, and September 7, 
1977. Part 1, 4:23536 
PUERTO RICO/OCEANOGRAPHY 
Source book of oceanographic properties affecting biofouling and 
corrosion of OTEC plants at selected sites, 4:22171 (PNL-2483) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULVERIZERS/CONTROL SYSTEMS 
Chailenge at the turning point: a fresh approach to power plant 
control system architecture, 4:22641 
PUMPED STORAGE/REVIEWS 
Underground pumped hydro storage: an overview, 4:23319 
(CONF-78 1046-1) 
PUMPED STORAGE POWER PLANTS/DESIGN 
Dinorwic pumped-storage station (Great Britain), 4:23320 
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PUMPED STORAGE POWER PLANTS/LOAD 
MANAGEMENT 
Maneuverability of peak-shaving power stations, 4:23532 
PUMPED STORAGE POWER PLANTS/RELIABILITY 
Dinorwic pumped-storage station (Great Britain), 4:23320 
PUMPS 


See also SOLAR WATER PUMPS 
TURBOMACHINERY 
VACUUM PUMPS 
PUMPS/DESIGN 
Advanced work on pumps and heat exchangers (LMFBR), 
4:22838 (CONF-780251-P2) 
PUMPS/EFFICIENCY 
Improving the energy conversion efficiency of natural gas 
gene pumping plants. Annual report, 4:23668 (NMEI-12- 


A) 
PUMPS/FAILURE MODE ANALYSIS 
Analysis of pump shaft (GA-207) failures from the Synthane pilot 
plant: failure analysis report, 4:21166 (ANL/MSD/FE-78-8) 
PUMPS/FAILURES 
Design of functional groups involved in a boiler feed pump failure, 
by means of a non-linear unit model, 4:22615 
PUMPS/PERFORMANCE TESTING 
Improving the energy conversion efficiency of natural gas 
irrigation pumping plants. Annual report, 4:23668 (NMEI-12- 
1A) 
Qualification and proof testing of nuclear power plant pumps, 


4:2 
PUMPS/QUALITY ASSURANCE 

Qualification and proof testing of nuclear power plant pumps, 

4:23001 
PUROX PYROLYSIS PROCESS/ECONOMIC ANALYSIS 

Edison-Coordinated Joint Regional Solid Waste Energy Recovery 
Project, feasibility investigation. Final report, 4:21926 (PB- 
280159) 

PWR TYPE REACTORS 

See also LOFT REACTOR 

PAKS-1 REACTOR 
ROBINSON-2 REACTOR 
TROJAN REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 

PWR TYPE REACTORS/ATWS 

Experiment requirements for the study of anticipated transients 
with and without scram, 4:23167 (TFBP-TR-308) 

PWR TYPE REACTORS/BLOWDOWN 

Electric pin analysis, 4:23120 (CONF-781 146-10) 

Experiment data report for semiscale Mod-3 integral blowdown 
and reflood heat transfer test S-07-6 (Baseline Test Series), 
4:23149 (NUREG/CR-0467) 

LOFT L2-3 scoping blowdown experiment safety analyses A, B, 
C, CD, CE, and CF, 4:23133 (LTR-10-45) 

ORNL-PWR BDHT analysis procedure: an overview, 4:23119 
(CONF-781146-8) 

Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781 146-12) 

PWR TYPE REACTORS/CONSTRUCTION 

Construction status report: nuclear power plants. Data as of 

October 31, 1978 (USA), 4:22719 (NUREG-0030(Vol.1)(No.11)) 
PWR TYPE REACTORS/CONTAINMENT BUILDINGS 

Effect of drop evaporation rate on containment pressure 

transients, 4:23184 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Calculations of the neutron environment inside a PWR 
containment, 4:22801 

Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code, 4:23114 (CDAP- 
TR-045) 

Survey of neutrons inside the containment of a pressurized water 
reactor, 4:22800 

PWR TYPE REACTORS/COST 
Capital cost assessment of LWR power plants, 4:22945 
PWR TYPE REACTORS/DESIGN BASIS ACCIDENTS 

Reactor vessel design-basis-accident pressure-pulse prediction 

using SPIRT code, 4:23300 
PWR TYPE REACTORS/ECCS 

De-entrainment phenomena from droplet cross flow in vertical 
rod bundles, 4:23231 

ECC delivery and distribution in scaled PWR experiments, 
4:23225 

ECC delivery and distribution in scaled PWR experiments, 
4:23226 

ECCS analysis with decay-heat generation and inlet subcooling, 
4:23235 

Steam-Water Mixing and System Hydrodynamics Program: Task 
4. Quarterly progress report, April 1, 1978-June 30, 1978, 
4:23153 (NUREG/CR-0526) 





PWR TYPE REACTORS/ECONOMICS 


TRAC-P1 post-test analysis of U.S. standard problem, 4:23234 

Treatment of water packing effects, 4:22737 

PWR TYPE REACTORS. INOMICS 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467 


) 
PWR TYPE REACTORS/ELECTRIC CABLES 
Preliminary report on fire protection research program fire 
barriers and suppression (September 15, 1978, test), 4:22986 
(NUREG/CR-0596) 


PWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 


BIT-FRANTIC: a convenient and simple code package for fault 
tree analysis and unavailability calculations, 4:23215 

Qualification Testing Evaluation Program: light water reactor 
safety research. Quarterly report, April-June 1978, 4:23144 
(NUREG/CR-0401) 


PWR TYPE REACTORS/FISSION PRODUCT RELEASE 


Radioactivity release vs probability for a steam generator tube 
rupture accident, 4:23111 (BNL-NUREG-24994) 


PWR TYPE REACTORS/FISSION PRODUCTS 


Evaluation of fission product after-heat. Quarterly report, April 1- 
June 30, 1978, 4:22723 (NUREG/CR-0399) 


PWR TYPE REACTORS/FLOWMETERS 


Measurement of transient two-phase flow during blowdown, 
4:22791 


PWR TYPE REACTORS/FUEL ASSEMBLI 


ES 

COBRA IV-I: an IBM-compatible version, 4:22767 (NUREG/ 
CR-0519) 

Improved version of the transverse momentum equation for 

OBRA-IV-I, 4:22794 

Pool-site fuel inspection and examination techniques applied by 
the KWU fuel service, 4:22785 

Test fuel rod irradiation. Licensing submittal to the NRC for the 
irradiation of test fuel rods in a 16 x 16 nuclear reactor, 4:22763 
(CENPD-256-A) 

Thermal hydraulics of accelerator breeder systems for 
regeneration of reactor fuel assemblies, 4:22796 


PWR TYPE REACTORS/FUEL CANS 


Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accident in the power burst facility, 4:23244 

Effects of annealing on irradiated spent-fuel cladding, 4:22736 

Fuel as temperature predictions for LOFT LOCE L1-5, 
4:23248 

Hypothetical PWR LOCA sensitivity to fuel rod material 

roperties, 4:23237 

Influence of oxide coatings on the ductility of Zircaloy-4, 4:22779 

— stress corrosion cracking in irradiated LWR cladding, 
4:22778 

Modeling cladding deformation and fracture in the SPEAR code 
system, 4:22732 


PWR TYPE REACTORS/FUEL CYCLE 


Probabilistic analysis of fuel cycle strategy in Korea, 4:22953 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Emission of fission products by a fuel rod having a high- 
conductance leak in the top part and subjected to power 
cycling: CYFON 2 experiment, 4:23191 (BNWL-tr-348) 

Impact of fuel damage on nuclear power plant operation, 4:22754 

Measured fission product release during a power cooling 
mismatch-induced failure, 4:23246 

Modeling cladding deformation and fracture in the SPEAR code 
system, 4:22732 

Probabilistic analysis of LWR LOCA: fuel damage and 
radioactivity release, 4:23250 

a benefits associated with refined fuel failure criteria, 


PWR TYPE REACTORS/FUEL ELEMENTS 


Development of improved LWR fuel damage limits for reactor 
licensing, 4:22936 

Estimation of costs for fabrication of pressurized-water reactor 
fuel, 4:22768 (ORNL/TM-6501) 

Impact of fuel damage on nuclear power plant operation, 4:22754 

New design procedure for DNB limits in PWRs, 4:22793 

Post-DNB fuel design limit, 4:22792 

Uncertain benefits associated with refined fuel failure criteria, 


4:22752 
PWR TYPE REACTORS/FUEL POOLS 
Safety calculations and benchmarking of Babcock and Wilcox 
designed close spaced fuel storage racks, 4:22769 


PWR TYPE REACTORS/FUEL RODS 


Critical experiments on light water lattices of UO2 and Gd2Os 
rods, 4:22729 

EPRI fuel performance data base, 4:22734 

Film boiling behavior in a nin-rod cluster, 4:23245 

Rod thermal response during isothermal loss-of-coolant 
experiments, 4:23249 

SPEAR code system: LWR fuel rod mechanical performance 
predictor, 4:22733 


ERA Vol. 4, No. 9 


Technique for estimating relocated gap width for gap 

conductance calculations, 4:22755 
PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Theoretical analysis of pellet-cladding mechanical interaction, 

4:22735 
PWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Reactor vessel design-basis-accident pressure-pulse prediction 
using SPIRT code, 4:23300 
PWR TYPE REACTORS/HEAT TRANSFER 
Treatment of water packing effects, 4:22737 
PWR TYPE REACTORS/IN CORE INSTRUMENTS 

Effect of inoperable in-core detectors on core monitoring system 

accuracy, 4:22788 
PWR TYPE REACTORS/LOAD MANAGEMENT 

Improved load follow strategy for return-to-power capability, 

4:23059 
PWR TYPE REACTORS/LOSS OF COOLANT 

Analysis of secondary coolant system influence on a LOCE, 
4:23232 

Assessment of the effects of blowdown-phase separation 
mechanics on containment pressure response to a LOCA, 
4:23221 

Behavior of four PWR rods subjected to a simulated loss-of- 
coolant accident in the power burst facility, 4:23244 

Better estimate consequences of a PWR hypothetical LOCA, 
4:23236 

Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9, 4:23240 

Code Development and Analysis Program: developmental 
checkout of the BEACON/MOD2A code, 4:23114 (CDAP- 
TR-045) 

Comparisons of thermal-hydraulic phenomena during isothermal 
loss-of-coolant experiments and effect of scale in LOFT and 
Semiscale Mod-1, 4:23145 (NUREG/CR-0410) 

Creation and persistence of mist-laden post-LOCA containment 
atmospheres, 4:23222 

De-entrainment phenomena from droplet cross flow in vertical 
rod bundles, 4:23231 

ECCS accumulator performance in scaled PWR experiments, 
4:23228 

ECCS analysis with decay-heat generation and inlet subcooling, 
4:23235 

Effect of drop evaporation rate on containment pressure 
transients, 4:23184 

EFLOD: gravity-driven reflood hydrodynamics, 4:23227 

Experiment predictions of LOFT reflood behavior using the 
RELAP4/MOD6 code, 4:23122 (CONF-790402-2) 

Flooding and flow reversal of two-phase annular flow, 4:23196 

Flooding phenomena with condensation, 4:23230 

Fuel cladding temperature predictions for LOFT LOCE L1-5, 
4:23248 

Hypothetical PWR LOCA sensitivity to fuel rod material 
properties, 4:23237 

LOCA-generated drop size prediction: a thermal fragmentation 
model, 4:23223 

LOCA verification and data bank, 4:23115 (CDAP-TR-048) 

LOFT contribution to PWR fuel analysis and testing, 4:23238 

Method of characteristics in a 3-D cylindrical coordinate system, 
4:23297 

Network computations using a transient two-phase velocity 
difference model, 4:23181 

New condensation mass removal model for containment analysis, 
4:23224 

One-dimensional network for multidimensional pressure wave 
propagation with hydrostructural interactions, 4:23298 

Probabilistic analysis of LWR LOCA: fuel damage and 
radioactivity release, 4:23250 

Reversal of laminar flow in a circular pipe, 4:23197 

Rod thermal response during isothermal loss-of-coolant 
experiments, 4:23249 

Special application of RELAP4 to the power burst facility, 
4:23233 

Steam-Water Mixing and System Hydrodynamics Program: Task 
4. Quarterly progress report, April 1, 1978-June 30, 1978, 
4:23153 (NUREG/CR-0526) 

Study of the sensitivity of LOCA heat transfer analysis for a 
water-cooled reactor system, 4:23200 

Three-dimensional numerical simulation for two-phase flow 
systems, 4:23302 

TRAC-P!1 post-test analysis of U.S. standard problem, 4:23234 

Two-phase level swell calculation using the drift flux correlation, 
4:23229 

Validation and sensitivity analysis of ORINC, 4:23132 (K/CSD/ 
INF-78/36) 
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PWR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Large-scale steam explosions, 4:23218 

On the mechanism for hydrodynamic fragmentation, 4:23220 

Steam explosions with molten iron oxides, 4:23219 

PWR TYPE REACTORS/NEUTRON DETECTORS 

Calculation of spatial weighting functions for ex-core neutron 

detectors, 4:22772 
PWR TYPE REACTORS/NEUTRON FLUX 

Neutron flux determinations in the reactor cavities of LWR’s, 
4:22747 

Sensitivity and uncertainty analysis applied to the NBS-ISNF, 
4:24883 (CONF-780858-8) 

PWR TYPE REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Physical protection of nuclear facilities quarterly progress report, 
April-June, 1978, 4:22722 (NUREG/CR-0360) 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Measured fission product release during a power cooling 
mismatch-induced failure, 4:23246 

Measured fission producct release during a power cooling 
mismatch-induced failure, 4:23253 

PWR TYPE REACTORS/PRESSURE VESSELS 

Application of acoustic emission as an on-line monitoring system 
for nuclear reactors. Final progress report, January 1, 1976- 
September 30, 1976, 4:22726 (NUREG/CR-0605) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Automatic on-line reactor coolant activity monitoring system, 
4:22751 

Equipment for remote inspection of nuclear reactor coolant 
systems, 4:22749 

Evaluation of modeling assumptions for PWR dynamics, 4:22795 

Model of the mass transfer of corrosion products in high 
temperature, high pressure water circuits, 4:22773 

Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978, 4:22725 (NUREG/CR-0567) 

Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978, 4:22720 (NUREG/CR-0306) 

Relevance of fatigue tests to cold leg piping, 4:22766 (NUREG/ 
CR-0325) 

PWR TYPE REACTORS/PUBLIC OPINION 

Future development and acceptance of light water reactors in the 
U.S., 4:22714 (COO-4119-1) 

PWR TYPE REACTORS/RADIATION HAZARDS 

Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 

PWR TYPE REACTORS/RADIATION STREAMING 

Analysis of reactor cavity radiation streaming: some practical 
considerations, 4:22748 

Applications of Monte Carlo and discrete-ordinates techniques to 
PWR cavity shield design, 4:22782 

Methodology for the analysis and design of a PWR reactor cavity 
shield system, 4:22784 

Neutron flux determinations in the reactor cavities of LWR’s, 
4:22747 

Reactor cavity radiation streaming, 4:22783 

PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Accident descriptions for emergency response exercise scenarios, 
4:23069 (NUREG/CR-0388) 

Preparation of radiological effluent technical specifications for 
nuclear power plants. a guidance manual for users of standard 
technical specifications, 4:23068 (NUREG-0133) 

Releases of radioactivity reported in the LER file (1971-1977), 
4:23213 

PWR TYPE REACTORS/RADIOACTIVE WASTE FACILITIES 

Current solid radwaste concerns, 4:22756 

PWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Current solid radwaste concerns, 4:22756 

Dow solidification system-state-of-the-art, 4:22757 

PWR TYPE REACTORS/REACTOR ACCIDENTS 

Accident descriptions for emergency response exercise scenarios, 
4:23069 (NUREG/CR-0388) 

Automatic reduction of complex fault trees by PL-MODT, 
4:23217 

Dominant accident sequences for an ice condenser PWR plant, 
4:23212 

Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE, 4:23241 

Film boiling behavior in a nin-rod cluster, 4:23245 

Fuel rod failure during film boiling (PCM-1 test in the PBF), 
4:23247 

Large-scale steam explosions, 4:23218 

On the mechanism for hydrodynamic fragmentation, 4:23220 


PWR TYPE REACTORS/SPENT FUEL ELEMENTS 


Probabilistic calculations of radioactive material release 
distributions using the GO methodology, 4:23211 
Steam explosions with molten iron oxides, 4:23219 
Verification of the RETRAN computer code with measured 
reactor coolant pump coastdown data, 4:23299 
PWR TYPE REACTORS/REACTOR COMPONENTS 
RADCAS.-a computer-based B and W reliability/availability 
program, 4:23214 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Measurement of radionuclide surface activities in a pressurized 
water reactor, 4:22798 
Optimizing NDI sensitivity, 4:22803 
Welding and code requirements in power plant construction, 
4:23842 
PWR TYPE REACTORS/REACTOR CORES 
Applications of the thermit code to 3D thermal hydraulic analysis 
of LWR cores, 4:22713 (BNL-25484) 
Nuclear reactor core supports, and flow control system (Patent), 
4:23027 
Qualification of C-E’s 3-D spatial neutronics codes for PWR 
analyses, 4:22781 
PWR TYPE REACTORS/REACTOR DECOMMISSIONING 
Radiation exposure pathways of primary importance to nuclear 
facility decommissioning planners, 4:21721 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Automatic on-line reactor coolant activity monitoring system, 
4:22751 
Ex-core detector shape annealing functions for a ribbed core 
shroud, 4:22789 
PWR TYPE REACTORS/REACTOR LICENSING 
Regulatory impact on the system 80/sup TM/ NSSS design, 
4:22931 
PWR TYPE REACTORS/REACTOR MAINTENANCE 
Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 


6467) 
PWR TYPE REACTORS/REACTOR OPERATION 

Operating units status report. Licensed operating reactors: data for 
decisions. Data as of September 30, 1978 (USA), 4:22718 
(NUREG-0020(Vol.2)(No. 10)) 

Procedure for estimating nonfuel operation and maintenance costs 
for large steam-electric power plants, 4:22943 (ORNL/TM- 
6467 


PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Cavity geometry impact on power distribution measurement with 
multisection ex-core detectors, 4:22790 
PWR TYPE REACTORS/REACTOR SAFETY 
Reactor safety research programs. Quarterly report, April 1-June 
30, 1978, 4:23141 (NUREG/CR-0341) 
PWR TYPE REACTORS/REMOTE HANDLING EQUIPMENT 
Equipment for remote inspection of nuclear reactor coolant 
systems, 4:22749 
Pool-site fuel inspection and examination techniques applied by 
the KWU fuel service, 4:22785 
Steam generator polar crane maintenance and inspection system, 
4:22786 
PWR TYPE REACTORS/REMOTE VIEWING EQUIPMENT 
Equipment for remote inspection of nuclear reactor coolant 
systems, 4:22749 
Pool-site fuel inspection and examination techniques applied by 
the KWU fuel service, 4:22785 
Steam generator polar crane maintenance and inspection system, 
4:22786 
PWR TYPE REACTORS/RESEARCH PROGRAMS 
WRRD monthly report for November 1978, 4:22727 (TID-29375) 
PWR TYPE REACTORS/ROD EJECTION ACCIDENTS 
Application of reactivity weighting to rod ejection accident 
analysis in a pressurized water reactor, 4:23188 
PWR TYPE REACTORS/SABOTAGE 
Program plan. Nuclear power plant design concepts for sabotage 
protection, 4:22724 (NUREG/CR-0463) 
PWR TYPE REACTORS/SECURITY 
Physical protection of nuclear facilities quarterly progress report, 
April-June, 1978, 4:22722 (NUREG/CR-0360) 
PWR TYPE REACTORS/SHIELDING 
Low-pressure-drop reactor cavity shield system, 4:22802 
Reactor cavity streaming: the problem and engineered solutions, 
4:22799 
PWR TYPE REACTORS/SHIELDS 
Nuclear reactor cavity streaming shield (Patent), 4:22771 
PWR TYPE REACTORS/SOLID FUELS 
Estimation of costs for fabrication of pressurized-water reactor 
fuel, 4:22768 (ORNL/TM-6501) 
PWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Radiation source terms in LWR and LMFBR spent fuel. Final 
report, 4:22715 (EPRI-NP-948) 
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PWR TYPE REACTORS/STANDARDIZATION 
Truly standardized design holding for more than 20 plants, 
4:22759 
PWR TYPE REACTORS/STEAM GENERATORS 
Benefits of contaminant control on Westinghouse steam generator 
operations, 4:22775 
Evaluation of eddy current inspection methods for PWR steam 
generator tubing. Final report, 4:22765 (EPRI-NP-636) 
Extended ICE method for UTSG transient simulation, 4:22780 
PWR steam generator chemical cleaning, 4:22777 
Radioactivity release vs probability for a steam generator tube 
rupture accident, 4:23111 (BNL-NUREG-24994) 
Regulatory considerations of steam generator operating 
experience, 4:22774 
Steam generator polar crane maintenance and inspection system, 
4:22786 


Stress corrosion cracking of Inconel-600 tubing in primary water, 
4:22776 
PWR TYPE REACTORS/STEAM TURBINES 
Turbine-missile casing exit tests, 4:23239 
PWR TYPE REACTORS/TEST FACILITIES 
Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781 146-12) 
PWR TYPE REACTORS/THORIUM CYCLE 
Thorium fuel cycle: a nuclear strategy and fuel recycle 
technology, 4:22951 (CONF-780904-3) 
PWR-41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRENE/QUALITATIVE CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
YRITE/REMOVAL 


Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1977-December 30, 1977, 4:21157 (IS-4536) 

PYROLYSIS/TECHNOLOGY ASSESSMENT 

Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 

PYROLYTIC CARBON/DEPOSITION 

Design and operation of equipment used to develop remote 
coating capability for HTGR fuel particles, 4:23339 (ORNL/ 
TM-6581) 

PYROTECHNIC DEVICES/SENSITIVITY 

Environmental effects on electrostatic sensitivity of energetic 

materials (TiH/sub x/), 4:24447 (MLM-2578(OP)) 
PYROXENES/GEOBAROMETRY 

Pyroxene geothermometry and geobarometry: experimental and 
thermodynamic evaluation of some subsolidus phase relations 
involving pyroxenes in the system CaO-MgO-A].0s3-SiOz, 
4:22566 

PYROXENES/GEOTHERMOMETRY 

Pyroxene geothermometry and geobarometry: experimental and 
thermodynamic evaluation of some subsolidus phase relations 
involving pyroxenes in the system CaO-MgO-Al2.O3-SiOz, 
4:22566 


PYROXENES/PHASE STUDIES 
Pyroxene geothermometry and geobarometry: experimental and 
thermodynamic evaluation of some subsolidus phase relations 
involving pyroxenes in the system CaO-MgO-A1]2.O3-SiO2, 
4:22566 


Q 


QUANTUM CHROMODYNAMICS/ELECTRON-PROTON 
INTERACTIONS 
High-P/sub T/ theory in a spin (Tests of QCD), 4:24796 (ANL- 
HEP-CP-78-50) 
QUANTUM CHROMODYNAMICS/LINEAR MOMENTUM 
Transverse lattice theory of quantum chromodynamics, 4:24815 
(FERMILAB-Conf-78-23-TH4) 
QUANTUM CHROMODYNAMICS/PROTON-PROTON 
INTERACTIONS 
High-P/sub T/ theory in a spin (Tests of QCD), 4:24796 (ANL- 
HEP-CP-78-50) 
QUANTUM CHROMODYNAMICS/TRANSVERSE 
MOMENTUM 
Transverse lattice theory of quantum chromodynamics, 4:24815 
(FERMILAB-Conf-78-23-TH4) 
QUANTUM ELECTRODYNAMICS 
Erratic electron: nonlinear effects in the theory of the electron, 
4:24903 
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QUANTUM ELECTRODYNAMICS/LAMB SHIFT 
Lamb shift and fine structure of n=2 in **C] XVI (Wavelengths), 
4:24753 (CONF-780988-4) 
UANTUM FIELD THEOR 


See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/GREEN FUNCTION 
Construction of the functional integral representation for fermion 
Green's functions, 4:24814 (DOE/ER/70004-223) 
QUANTUM MECHANICS/BOUND STATE 
Variational principles and matrix Pade approximants, 4:24904 
QUARK MODEL 
See also FLAVOR MODEL 
QUARK MODEL/COUPLING 
Multiquark mesons, 4:24800 (ORO-3992-355) 
QUARK MODEL/MESON RESONANCES 
Multiquark mesons, 4:24800 (ORO-3992-355) 
QUARK MODEL/MESONS 
Multiquark mesons, 4:24800 (ORO-3992-355) 
QUARKS/COUPLING 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
QUARKS/FLAVOR MODEL 
Weak decays of heavy quarks, 4:24793 (FERMILAB-CONF-78/ 


64-THY) 
QUARKS/LEPTONIC DECAY 
Weak decays of heavy quarks, 4:24793 (FERMILAB-CONF-78/ 
64-THY) 
QUARKS/MASS 
Cabibbo angle and quark masses in the Weinberg-Salam model, 
4:24795 (UH-511-291-78) 
QUARKS/NEUTRAL-CURRENT INTERACTIONS 
Weak a interactions, 4:24812 (SLAC-PUB-2183) 
QUARKS/REVIEW 
Phenomenology or heavy leptons and heavy quarks, 4:24810 
(SLAC-PUB-2226) 
QUARKS/UPSILON RESONANCES 
Implications of the T states, 4:24799 (FERMILAB-CONF-78/65/ 
TH 


QUARTZ/ABUNDANCE 
Quartz content of geothermal well core and pH value of 
suspension, 4:22528 (CONF-761253-5) 
QUARTZ/SCALING 
Kinetics of silica deposition from simulated geothermal brines, 
4:22548 (CONF-790108-1) 
QUINOLINES/QUALITATIVE CHEMICAL ANALYSIS 
Singlet-triplet energy difference as a parameter of selectivity in 
synchronous phosphorimetry, 4:24074 
QUINONE 
See BENZOQUINONES 
QUINONES 
See also BENZOQUINONES 
QUINONES/REDOX REACTIONS 
Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 


R-2 REACTOR/NEUTRON SPECTRA 
Measurement of fast neutron spectrum in fuel irradiation rig in R2 
reactor using activation detectors and unfolding techniques. 
Engineering research project performed in Studsvik. R2 
reactor, 4:23089 (STUDSVIK-BR-78-1) 
RACKS (FUEL) 
See FUEL RACKS 
RADAR/IMAGE PROCESSING 
Evaluation of radar imagery of the North Louisiana Salt Dome 
Area, 4:24729 (Y/OWI/SUB-7242/1) 
RADIAL-OUTFLOW REACTION TURBINES/PERFORMANCE 
Hybrid staging of geothermal energy conversion processes, 
4:22537 (UCID-17949) 
RADIANT HEAT TRANSFER 
Radiant heat transfer aided by ultrasound, 4:22468 
RADIANT HEAT TRANSFER/NUMERICAL SOLUTION 
Heat transfer from a high temperature condensable mixture, 
4:24287 (CONF-781116-13) 
RADIATION ACCIDENTS/EMERGENCY PLAN 
National arrangements for incidents involving radioactivity 
(NAIR) - second report, 4:23207 
RADIATION ACCIDENTS/FAULT TREE ANALYSIS 
Risk tree analysis in criticality control, 4:23301 
RADIATION DECONTAMINATION 
See DECON Lom mann TION 
RADIATION DETECTO 
See also CHERENKOV. COUNTERS 
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DIELECTRIC TRACK DETECTORS 
DOSEMETERS 

GAMMA CAMERAS 

HODOSCOPES 

IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
SPECTROMETERS 

RADIATION DETECTORS/PERFORMANCE TESTING 
ATROPOS: a versatile data acquisition and analysis system, 

4:24406 (SLAC-PUB-2220) 

RADIATION DETECTORS/RESEARCH PROGRAMS 

E-Division semiannual report, January 1--June 30, 1978 (LASL), 
4:24306 (LA-7502-PR) 

RADIATION DETECTORS/RESPONSE FUNCTIONS 
Deterministic approaches to contribution transport, 4:24880 
Exponential biasing model for contributon Monte Carlo, 4:24886 
Variational derivation of a contributon Monte Carlo technique, 

4:24885 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/COMPARATIVE EVALUATIONS 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See CHEMICAL RADIATION EFFECTS 

RADIATION HAZARDS/RISK ASSESSMENT 

Some comments on the toxicity of *°°Pu, 4:24668 (CONF-780998- 


Summary of procedures used to transport and distribute consumer 
products (Radioactive materials), 4:24670 (ORNL/TM-6675) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
RADIATION MONITORING/AUTOMATION 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
RADIATION MONITORING/DATA COMPILATION 
Computer program for monitoring sample flow from 
environmental surveillance activities at the Oak Ridge National 
Laboratory, 4:24504 (ORNL/TM-6599) 
RADIATION MONITORING/DATA PROCESSING 
Study of applying the Atmospheric Release Advisory Capability 
to nuclear power plants (Use of ARAC to forecast hazards of 
accidental release of radionuclides to the atmosphere), 4:24506 
(UCRL-52525) 
RADIATION MONITORING/QUALITY ASSURANCE 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
RADIATION MONITORS/FEASIBILITY STUDIES 
Detection of perfluorinated taggants in electric blasting caps by 
electron capture monitors, 4:24375 (BNL-25050) 
RADIATION MONITORS/OPERATION 
Environmental wodking level monitor. Final report (for 
measuring airborne Rn-daughter concentrations), 4:24499 
(ANL-78-XX-94) 
RADIATION PROTECTION 
Accident descriptions for emergency response exercise scenarios 
(PWR; BWR), 4:23069 (NUREG/CR-0388) 
RADIATION PROTECTION/RECOMMENDATIONS 
Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
Natural radioactivity contamination problems, 4:24671 (PB- 
281041) 
RADIATION PROTECTION LAWS/IMPLEMENTATION 
Federal guidance for persons exposed to transuranic elements in 
the environment, 4:24652 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also BETA SOURCES 
GAMMA SOURCES 
X-RAY SOURCES 
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Some statistical problems inherent in radioactive-source detection 
(Searching for lost radiation source with moving detector 
system), 4:21862 (UCRL-52588) 

RADIATION STREAMING 

Analysis of reactor cavity radiation streaming: some practical 
considerations (PWR; BWR), 4:22748 

Applications of Monte Carlo and discrete-ordinates techniques to 
PWR cavity shield design, 4:22782 

Methodology for the analysis and design of a PWR reactor cavity 
shield system, 4:22784 

Neutron flux determinations in the reactor cavities of LWR’s, 
4:22747 

Reactor cavity radiation streaming (PWR), 4:22783 

RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
NEUTRON TRANSPORT 

Benchmark tests of radiation transport computer codes for reactor 

core and shield calculations, 4:22965 
RADIATION TRANSPORT/INFORMATION CENTERS 

Radiation Shielding Information Center and Biomedical 
Computing Technology Information Center, 4:24882 (TID- 
29395) 

RADIATION TRANSPORT/LECTURES 

Lectures presented at the "Ettore Majorana” International Science 
Series, Erice, Italy, October 25-November 9, 1978, 4:24875 
(TID-29395) 

RADICALS 
See also HYDROXYL RADICALS 
METHYLENE RADICALS 
RADICALS/SPIN-LATTICE RELAXATION 

Radiolysis studies on reactive intermediates. Technical progress 
report, November 1, 1977-November 1, 1978, 4:24123 (COO- 
2086-89) 

RADIOACTIVE AEROSOLS/AGGLOMERATION 

Sensitivity analysis of the HAARM-3 code (LMFBR aerosol 

agglomeration), 4:23154 (NUREG/CR-0527) 
RADIOACTIVE AEROSOLS/CONTAINMENT 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978 (LMFBR; time- 
dependent aerosol suspension behavior), 4:23147 (NUREG/CR- 
0425) 

RADIOACTIVE AEROSOLS/ON-LINE MEASUREMENT 

SYSTEMS 

On-line monitor for alpha-emitting aerosols, 4:24370 

RADIOACTIVE AEROSOLS/PARTICLE SIZE 

Characterization of agglomerates of UO: aerosol particles 

(LMFBR), 4:23151 (NUREG/CR-0489) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/BIOLOGICAL 

ACCUMULATION 

Evaluation of radionuclides released from the light water reactor 
nuclear fuel cycle to the aquatic environment (Uranium mining 
and milling), 4:24573 (CONF-760429-) 

RADIOACTIVE EFFLUENTS/CALCULATION METHODS 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from boiling water reactors (BWR-GALE 
Code), 4:23067 (NUREG-0016(Rev. 1)) 

RADIOACTIVE EFFLUENTS/COMPARATIVE 

EVALUATIONS 

Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 

Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL IMPACTS 

Accident descriptions for emergency response exercise scenarios 
(PWR; BWR), 4:23069 (NUREG/CR-0388) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Characterizing dispersion on a climatological basis (Effects of 
climatological factors on atmospheric transport of radioactive 
effluents from nuclear power plants), 4:24505 (PNL-SA-6832) 

Evaluation of radionuclides released from the light water reactor 
nuclear fuel cycle to the aquatic environment (Uranium mining 
and milling), 4:24573 (CONF-760429-) 

Improved method for calculation of population doses from 
nuclear complexes over large geographical areas (Dose to 
population of entire contiguous U.S. from releases from the 
Hanford facilities), 4:24647 (BNWL-SA-6114) 

RADIOACTIVE EFFLUENTS/RADIATION DOSES 

Accident descriptions for emergency response exercise scenarios 

(PWR; BWR), 4:23069 (NUREG/CR-0388) 
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RADIOACTIVE EFFLUENTS/RADIATION PROTECTION 

Accident descriptions for emergency response exercise scenarios 
(PWR; BWR), 4:23069 (NUREG/CR-0388) 

RADIOACTIVE EFFLUENTS/SPECIFICATIONS 

Preparation of radiological effluent technical specifications for 
nuclear power plants. a guidance manual for users of standard 
technical specifications, 4:23068 (NUREG-0133) 

RADIOACTIVE EFFLUENTS/STATISTICS 
Releases of radioactivity reported in the LER file (1971-1977) 

(PWR), 4:23213 

RADIOACTIVE MATERIALS/LAND TRANSPORT 
Physical protection of nuclear materials in transit. Quarterly 

progress report, April-June 1978, 4:21849 (NUREG/CR-0475) 

RADIOACTIVE MATERIALS/MATERIALS HANDLING 
Summary of procedures used to transport and distribute consumer 

products, 4:24670 (ORNL/TM-6675) 

RADIOACTIVE MATERIALS/PACKAGING 
Directory of certificates of compliance for radioactive materials 

packages. Certificates of compliance, 4:24237 (NUREG- 
0383(Vol.2)(Rev.1)) 

RADIOACTIVE MATERIALS/REGULATIONS 
Radioactive materials in California, 4:23463 (NP-23549) 

RADIOACTIVE MATERIALS/REMOTE HANDLING 
Past and future challenges in developing remote systems 

technology, 4:24192 
Remote systems technology: the birth of an industry, 4:24189 

RADIOACTIVE MATERIALS/REMOTE HANDLING 
EQUIPMENT 
Twenty-five years of remote technology: the beginnings at Oak 

Ridge National Laboratory, 4:24191 

RADIOACTIVE MATERIALS/TRANSPORT 

Dynamic analysis to establish normal shock and vibration 
environments experienced by radioactive material shipping 
packages. Quarterly progress report, January 1, 1978-March 31, 
1978, 4:24238 (NUREG/CR-0161) 

Environmental effects of transporting radioactive materials in 
nuclear waste management systems, 4:21729 (SAND-78-1211C) 

Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory Foamglas Shipping Container, 4:21727 
(ORNL-5407/R1) 

RADIOACTIVE WASTE DISPOSAL/CONTAINERS 
High-level waste canister corrosion studies pertinent to geologic 

isolation, 4:21814 (SAND-78-2111C) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
IMPACTS 
Environmental effects of disposal of intermediate-level wastes by 

shale fracturing (Mixing with cement and injection into shale), 
4:21774 (CONF-78 1110-6) 

RADIOACTIVE WASTE DISPOSAL/FEASIBILITY STUDIES 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 2. Text, 4:21771 (ANL-K-78-4238- 
1(Vol.2)) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Near-surface heater experiments, 4:21811 (SAND-78-1401C) 
Suggested nuclear waste management radiological performance 

objectives, 4:21794 (NUREG/CR-0579) 
Synthesis of nuclear waste monazites, ideal actinide hosts for 
geologic disposal, 4:21828 

RADIOACTIVE WASTE DISPOSAL/HIGH-LEVEL 
RADIOACTIVE WASTES 
Third international seabed high-level waste disposal assessment 

workshop, Albuquerque, New Mexico, February 6-7, 1978: a 
report to the NEA Radioactive Waste Management Committee, 
4:21807 (SAND-78-0369) 

RADIOACTIVE WASTE DISPOSAL/LEGAL ASPECTS 

Regulations and guides for low-level reactor solid radwaste 
(development, status, associated research), 4:21751 

RADIOACTIVE WASTE DISPOSAL/LIQUID WASTES 

Compilation of production and disposal of liquid waste during 
1977 at AB Atomenergi, Studsvik, 4:21817 (STUDSVIK-SA- 
78-20) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Mechanical response of marine sediments resulting from isolation 

of radioactive wastes, 4:21816 (SAND-79-0219C) 


Seabed disposal program. Annual report, January-December 1977. 


Volume 1, 4:21810 (SAND-78-1359) 

Third international seabed high-level waste disposal assessment 
workshop, Albuquerque, New Mexico, February 6-7, 1978: a 
report to the NEA Radioactive Waste Management Committee, 
4:21807 (SAND-78-0369) 

RADIOACTIVE WASTE DISPOSAL/RADIONUCLIDE 

MIGRATION 

Migration of cesium in dolomite from the Rustler Formation in 
the Los Medanos area in Southeastern New Mexico (Potential 
site for WIPP), 4:21809 (SAND-78-1179C) 
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RADIOACTIVE WASTE DISPOSAL/RECOMMENDATIONS 

DOE program for improvement practices for shallow burial of 
radioactive waste, 4:21773 (CONF-781 109-25) 

RADIOACTIVE WASTE DISPOSAL/RESEARCH 

PROGRAMS 

Controlled sample program publication No. 1: characterization of 
rock samples, 4:21797 (PNL-2797) 

RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 

Risk methodology for geologic disposal of radioactive waste: 
interim report, 4:21793 (NUREG/CR-0458) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Microprocessor controlled, low power data acquisition system, 
4:21829 

Radioactive waste. Chapter 4, 4:21787 (INIS-mf-421) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Evaluation of salt beds in New Mexico as a geologic repository 
for nuclear waste (Waste Isolation Pilot Plant (WIPP)), 4:21813 
(SAND-78-2086C) 

RADIOACTIVE WASTE DISPOSAL/SPACE 

A review of NASA-sponsored technology assessment projects 
(Space disposal of radwaste), 4:21792 (N-78-24000) 

Nuclear waste disposal in space, 4:21791 (N-78-23571) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Basalt Waste Isolation Program. Annual report, fiscal year 1978, 
4:21798 (RHO-BWI-78-100) 

Calculated radionuclide migration from a geologic high level 
waste repository, 4:21824 (UCRL-81148) 

DOE program for improvement practices for shallow burial of 
radioactive waste, 4:21773 (CONF-781 109-25) 

Environmental effects of disposal of intermediate-level wastes by 
shale fracturing (Mixing with cement and injection into shale), 
4:21774 (CONF-781110-6) 

Evaluation of salt beds in New Mexico as a geologic repository 
for nuclear waste (Waste Isolation Pilot Plant (WIPP)), 4:21813 
(SAND-78-2086C) 

Evaluation of basalt flows as a waste isolation media, 4:21801 
(RHO-BWI-SA-14) 

Full-scale and time-scale heating experiments at Stripa: 
preliminary results. Technical project report No. 11 (Thermal 
loading effects from waste repository), 4:21788 (LBL-7072) 

Geology of the Saddle Mountains between Sentinel Gap and 
119°30' longitude, 4:21799 (RHO-BWI-LD-4) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 1. Executive summary. Preliminary 
feasibility study, 4:21770 (ANL-K-78-4238-1(Vol.1)) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 2. Text, 4:21771 (ANL-K-78-4238- 
1(Vol.2)) 

Long-range waste management planning for effective utilization of 
the subsurface disposal area, 4:21818 (TID-29329) 

New Mexicans debate nuclear waste disposal, 4:21826 

Scoping study of salt domes, basalts and crystalline rock as related 
to long term risk modeling for deep geologic disposal of nuclear 
waste, 4:21821 (UCRL-13945) 

Underground disposal of Canada’s nuclear waste, 4:21832 

RADIOACTIVE WASTE FACILITIES 
Current solid radwaste concerns (PWR;BWR), 4:22756 
Solid radwaste system utilizing cement, 4:21768 
RADIOACTIVE WASTE FACILITIES/AIR POLLUTION 

MONITORS 

Methods evaluation and development for the monitoring of 
technetium-99 and selenium-79 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4:21701 (ICP-1174) 

RADIOACTIVE WASTE FACILITIES/CONSTRUCTION 

Construction management problems have delayed completion of 
the new plutonium facilities at Rocky Flats, Colorado, 4:21706 
(PB-281904) 

RADIOACTIVE WASTE FACILITIES/DECOMMISSIONING 

Decommissioning of surface facilities associated with repositories 
for the deep geological disposal of high-level nuclear wastes, 
4:21822 (UCRL-81094) 

RADIOACTIVE WASTE FACILITIES/DECONTAMINATION 

Decontamination of the waste calcining facility: a historical 
review, 4:21756 (ICP-1173) 

RADIOACTIVE WASTE FACILITIES/DESIGN 

Defense waste solidification studies, 200-S area. Savannah River 
Plant work request 860504, Project S-1780, 4:21754 (DPE- 
3462(Vol.1)) 

Defense waste solidification studies. Volume 2. Drawing 
supplement. Savannah River Plant, Project S-1780, 4:21755 
(DPE-3462(Vol.2.)) 

RADIOACTIVE WASTE FACILITIES/PERFORMANCE 

Recent advances in spray calcination of nuclear wastes, 4:21759 
(PNL-SA-6719) 
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RADIOACTIVE WASTE FACILITIES/RADIATION 

PROTECTION 

Radiation shield integrity testing at the new waste calcining 
facility, 4:21842 

RADIOACTIVE WASTE FACILITIES/RADIONUCLIDE 

MIGRATION 

Interactions of simulated waste radionuclides and rocks (Cs, Sr, 
Gd, U on argillite, sandstone, dolomite, clayey halite.), 4:21808 
(SAND-78-0929C) 

RADIOACTIVE WASTE FACILITIES/SEDIMENTS 

Granulometric data 241-A Tank Farm monitoring well sediments, 
4:21802 (RHO-LD-11) 

Granulometric data 241-AX Tank Farm monitoring well 
sediments, 4:21803 (RHO-LD-12) 

Granulometric data 241-SX Tank Farm monitoring well 
sediments, 4:21805 (RHO-LD-18) 

RADIOACTIVE WASTE FACILITIES/SEISMIC EFFECTS 

Earthquake damage to underground facilities, 4:21777 (DP-1513) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Alternatives for long-term management of high-level liquid wastes 
at SRP, 4:21745 (TID-29335) 

Nature and origin of Savannah River Plant wastes and current 
waste management practices, 4:21744 (TID-29335) 

RADIOACTIVE WASTE MANAGEMENT/ 

BIBLIOGRAPHIES 

ONWI library reports list (Nuclear waste isolation), 4:21739 
(ONWI-2) 

RADIOACTIVE WASTE MANAGEMENT/COST 

Final report, Task 4: options for on-site management of Nuclear 
Fuel Services, Inc. high level waste (In-tank cement 
solidification or perpetual tank storage), 4:21733 (ANL-K-78- 
4190-4) 

RADIOACTIVE WASTE MANAGEMENTYLEGAL ASPECTS 

Regulations and guides for low-level reactor solid radwaste 
(development, status, associated research), 4:21751 

RADIOACTIVE WASTE MANAGEMENT/MEETINGS 

Meeting of the panel on Savannah River Plant waste, Aiken, 

South Carolina: text of SRP presentations, 4:21743 (TID-29335) 
RADIOACTIVE WASTE MANAGEMENT/PLANNING 
Long-range waste management planning for effective utilization of 
the subsurface disposal area, 4:21818 (TID-29329) 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC 
RELATIONS 
Public and nuclear waste management, 4:21749 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

Waste management technical support project: FY 78 end-of-year 
report (Waste form performance; site suitability; radiological 
performance objectives), 4:21738 (NUREG/CR-0538) 

RADIOACTIVE WASTE MANAGEMENT/RISK 

ASSESSMENT 

Analysis of some nuclear waste management options. Volume I. 
Analysis and interpretation, 4:21747 (UCRL-13917(Vol.1)) 

RADIOACTIVE WASTE MANAGEMENT/ 

TRANSMUTATION 

Performance considerations of nuclear reactor actinide recycle as 
a waste management alternative, 4:21830 

RADIOACTIVE WASTE PROCESSING 

Current solid radwaste concerns (PWR;BWR), 4:22756 

Preparation and x-ray characterization of CsAISi0,, 4:23984 

Preparation and storage of solid radwaste from CANDU-PHW 
reactors, 4:22826 

Solid radwaste system utilizing cement, 4:21768 

RADIOACTIVE WASTE PROCESSING/CALCINATION 

Recent advances in spray calcination of nuclear wastes, 4:21759 
(PNL-SA-6719) 

United States developments in the solidification of high-level 
radioactive waste, 4:21760 (PNL-SA-6955) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

TRU waste analysis and preliminary operating parameters for a 
radioactive waste slagging pyrolysis incinerator, 4:21763 (TID- 
29096) 

RADIOACTIVE WASTE PROCESSING/ENCAPSULATION 

Perspective of metal encapsulation of waste, 4:21776 (CONF- 
781172-5) 

Waste disposal (Patent), 4:21764 

RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 

RADIOACTIVE WASTES 

Defense waste solidification studies, 200-S area. Savannah River 
Plant work request 860504, Project S-1780, 4:21754 (DPE- 
3462(Vol.1)) 

Defense waste solidification studies. Volume 2. Drawing 
supplement. Savannah River Plant, Project S-1780, 4:21755 
(DPE-3462(Vol.2.)) 

Process for solidifying high-level nuclear waste (Patent), 4:21765 


RADIOACTIVE WASTE STORAGE/TANKS 


RADIOACTIVE WASTE PROCESSING/OFF-GAS SYSTEMS 

Remotely replaceable and testable off-gas filter system for the 
NWCF, 4:24225 

RADIOACTIVE WASTE PROCESSING/REMOTE 

HANDLING EQUIPMENT 

Design, fabrication, and mockup testing in the remote 
maintenance development facility, 4:24223 

Experimental joule-heated ceramic melter for converting 
radioactive waste to glass, 4:24235 

Hot cell facility and equipment for tests of the Hanford 
radionuclide removal process, 4:24236 

Integrated remote process sampling system for the NWCF, 
4:24227 

NWCF/ICPP remote decontamination facility, 4:24228 

NWCF remote maintenance features and capabilities, 4:24222 

Remote design criteria and philosophy of the NWCF, 4:24221 

Remote process connectors for the NWCF, 4:24224 

Remotely replaceable and testable off-gas filter system for the 
NWCF, 4:24225 

Remotely replaceable fuel and feed nozzles for the NWCF 
calciner vessel, 4:24226 

RADIOACTIVE WASTE PROCESSING/RESEARCH 

PROGRAMS 

Waste management analysis for the nuclear fuel cycle: Parts I and 
II. Progress report, April 1-September 30, 1977 (Actinide 
recovery from waste), 4:21761 (RFP-2749) 

RADIOACTIVE WASTE PROCESSING/SAMPLERS 

Vacuume-bottle system for sampling radioactive solutions, 4:24233 

RADIOACTIVE WASTE PROCESSING/SMELTING 

Treatment of metallic wastes by smelting, 4:21758 (NLCO-1157) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Characterization of a titanate based ceramic for high level nuclear 
waste solidification, 4:21762 (SAND-78-2016C) 

Decontamination of the waste calcining facility: a historical 
review, 4:21756 (ICP-1173) 

Defense waste solidification studies, 200-S area. Savannah River 
Plant work request 860504, Project S-1780, 4:21754 (DPE- 
3462(Vol.1)) 

Defense waste solidification studies. Volume 2. Drawing 
supplement. Savannah River Plant, Project S-1780, 4: 51755 
(DPE-3462(Vol.2.)) 

Dow solidification system-state-of-the-art (PWR;BWR), 4:22757 

Final report, Task 2: alternative waste management options, 
Nuclear Fuel Services, Inc., high level waste, 4:21752 (ANL-K- 
78-4190-2) 

Leaching characteristics of actinides from simulated reactor waste 
glass, 4:21823 (UCRL-81147(Rev.1)) 

Process for solidifying high-level nuclear waste (Patent), 4:21765 

Savannah River waste vitrification program, 4:21753 (DP-MS-78- 
86 


Study on the bituminization process of radioactive liquid waste. II. 
The physical and chemical properties of bitumen-waste 
products, 4:21769 

RADIOACTIVE WASTE PROCESSING/VITRIFICATION 

Vitrification of TRU wastes at Rocky Flats Plant, 4:21741 (RFP- 


2881) 
RADIOACTIVE WASTE STORAGE 
Final report, Task 1: removal of waste from Nuclear Fuel 
Services, Inc. high level waste storage tanks, 4:21732 (ANL-K- 
78-4190-1) 
Preparation and storage of solid radwaste from CANDU-PHW 
reactors, 4:22826 
RADIOACTIVE WASTE STORAGE/CONTAINERS 
INEL transuranic storage cell penetration and inspection, 4:21746 
(TREE-1311) 
Investigation into the suitability of titanium as a corrosion resistant 
canister for nuclear waste, 4:21831 (ORNL-tr-4648) 
RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 
Preliminary evaluation of 30 potential granitic rock sites for a 
radioactive waste storage facility in southern Nevada, 4:21820 
(UCRL-13933) 
RADIOACTIVE WASTE STORAGE/RADIONUCLIDE 
MIGRATION 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
RADIOACTIVE WASTE STORAGE/SEDIMENTS 
Granulometric data 241-TY Tank Farm monitoring well 
sediments, 4:21806 (RHO-LD-21) 
Granulometric data 241-C Tank Farm monitoring well sediments, 
4:21804 (RHO-LD-16) 
RADIOACTIVE WASTE STORAGE/TANKS 
History of waste tank 14, 1957 through 1974, 4:21779 (DPSPU-77- 
11-19) 
History of waste tank 11, 1955 through 1974, 4:21786 (DPSPU-78- 
11-12) 
merit of waste tank 12, 1956 through 1974, 4:21783 (DPSPU-78- 





RADIOACTIVE WASTE STORAGE/UNDERGROUND 


History of waste tank 16, 1959 through 1974, 4:21778 (DPSPU-77- 
11-17) 


History of waste tank 1, 1954 through 1974, 4:21782 (DPSPU-78- 
History of waste tank 15, 1959 through 1974, 4:21780 (DPSPU-77- 
11-26) 
History of waste tank 21, 1961 through 1974, 4:21784 (DPSPU-78- 
11-10) 
History of waste tank 10, 1955 through 1974, 4:21785 (DPSPU-78- 
11-11) 
History of waste tank 13, 1956 through 1974, 4:21781 (DPSPU-78- 
11-2) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Appraisal of hard rock for potential underground repositories of 
radioactive wastes. LBL-7004, 4:21789 (LBL-7073) 
In situ heating experiments in hard rock: their objectives and 
design, 4:21790 (LBL-7073) 
Mathematical modeling in low-level radioactive waste 
management (Burial in clays), 4:21775 (CONF-781121-15) 
NWTS in-situ test needs workshop, 4:21795 (ONWI-7) 
Preliminary evaluation of 30 potential granitic rock sites for a 
radioactive waste storage facility in southern Nevada, 4:21820 
(UCRL-13933) 
Thermomechanical response of a one-level spent fuel nuclear 
waste repository, 4:21825 (Y/OWI/SUB-78/16549/1) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CALCINATION 
Design, fabrication, and mockup testing in the remote 
maintenance development facility, 4:24223 
Integrated remote process sampling system for the NWCF, 
4:24227 
NWCF/ICPP remote decontamination facility, 4:24228 
NWCF remote maintenance features and capabilities, 4:24222 
Remote design criteria and philosophy of the NWCF, 4:24221 
Remote process connectors for the NWCF, 4:24224 
Remotely — and testable off-gas filter system for the 
NWCF, 4 5 
Remotely replaceable fuel and feed nozzles for the NWCF 
calciner vessel, 4:24226 
RADIOACTIVE WASTES/CHEMICAL COMPOSITION 
Nature and origin of Savannah River Plant wastes and current 
waste management practices, 4:21744 (TID-29335) 
Reference waste form, basalts, and ground water systems for 
waste interaction studies, 4:21800 (RHO-BWI-LD-11) 
RADIOACTIVE WASTES/CHEMICAL REACTION KINETICS 
NWTS in-situ test needs workshop (Waste-rock and waste-salt 
interactions), 4:21795 (ONWI-7) 
RADIOACTIVE WASTES/CLASSIFICATION 
Determination of a radioactive waste classification system, 4:21748 
(UCRL-52535) 
RADIOACTIVE WASTES/DECOMPOSITION 
Experimental studies of the degradation of RAD-wastes for the 
ndia Laboratories Waste Isolation Pilot Project (WIPP). 
Progress report, April 1-June 30, 1978, 4:21737 (LA-7478-PR) 
RADIOACTIVE WASTES/ETHICS 
Margaret Maxey: the ethical eye, 4:23444 
RADIOACTIVE WASTES/HEALTH HAZARDS 
Power union sees wastes as no problem, 4:21750 
RADIOACTIVE WASTES/LEACHING 
Leach rate characterization of solid radioactive waste forms, 
4:21735 (CONF-781172-4) 
—- and leachability of vitrified radioactive wastes, 
:21827 
Study on the bituminization pecee of radioactive liquid waste. II. 
The physical and chemical properties of bitumen-waste 
products, 4:21769 
RADIOACTIVE WASTES/REMOTE HANDLING 
Hot cell facility and equipment for tests of the Hanford 
radionuclide removal process, 4:24236 
RADIOACTIVE WASTES/SOLIDIFICATION 
Experimental joule-heated ceramic melter for converting 
radioactive waste to glass, 4:24235 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Environmental effects of transporting radioactive materials in 
nuclear waste management systems, 4:21729 (SAND-78-1211C) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 


ERA Vol. 4, No. 9 


RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/DESIGN 

SrF, capsule design for heat engine applications, 4:21882 (BNWL- 


2042) 
RADIOISOTOPE HEAT SOURCES/ENCAPSULATION 
SrF, capsule design for heat engine applications, 4:21882 (BNWL- 


2042) 
RADIOISOTOPE HEAT SOURCES/IMPACT TESTS 

Alpha Fuels Environmental Test Facility impact gun, 4:21881 
(MLM-2577) 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

238 Py fuel form processes. Savannah River Laboratory monthly 
report, May/June 1978, 4:21885 (DPST-78-128-5/6) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, October 1978, 4:21886 (LA-7601-PR) 

Heat source component development program. Report for July- 
December 1978, 4:21875 (BMI-X-699) 

Quarterly report on the strontium heat source development 
program, advanced systems and materials production division 
for July-September 1978 (WESF ®SrF2), 4:21876 (PNL-1845- 
40 


) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, November 1978, 4:21880 (LA-7651-PR) 
RADIOISOTOPE HEAT SOURCES/TEST FACILITIES 
Alpha Fuels Environmental Test Facility impact gun, 4:21881 
(MLM-2577) 
RADIOISOTOPES/MEASURING METHODS 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
RADIOLOGICAL PERSONNEL/NEUTRON DOSIMETRY 
Tissue equivalent proportional counter real time neutron monito 
4:24650 (HEDL-SA-1633) 
RADIOLYSIS/RESEARCH PROGRAMS 
Radiolysis studies on reactive intermediates. Technical progress 
report, November 1, 1977-November 1, 1978, 4:24123 (COO- 
2086-89) 
RADIOMETERS/DESIGN 
Balancing radiometer (Patent), 4:21979 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPRESERVATION/MEETINGS 
Food preservation by irradiation. Proceedings series, 4:24639 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY/TEMPERATURE DEPENDENCE 
Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 
RADIOSTERILIZATION/MEETINGS 
Food preservation by irradiation. Proceedings series, 4:24639 
RADISHES/CONTAMINATION 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
RADIUM 226/WORKING CONDITIONS 
Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 
RADON 222/RADIOMETRIC ANALYSIS 
Stack sampling for ?**Rn and particulates at a coal-fired power 
plant, 4:22657 (MLM-2514) 
RADON 222/WORKING CONDITIONS 
Radioactivity associated with geothermal waters in the western 
United States. A modeling effort to calculate working levels of 
radon-222 and its progeny for nonelectrical applications. 
Technical note, 4:24672 (PB-281157) 
RAIL TRANSPORT/SOCIO-ECONOMIC FACTORS 
Identification and prioritization of concerns in coal transportation 
now through 2000, 4:21299 (PNL-SA-6967) 
RAIN WATER/CHEMICAL ANALYSIS 
Sulfur content of rainwater in South Carolina, 4:24559 (CONF- 
60429-) 
RANKINE CYCLE/COMPARATIVE EVALUATIONS 
Solar heating and cooling systems studies. Fifth monthly technical 
status report, September 1-September 30, 1978, 4:22229 (TID- 
28940) 
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RANKINE CYCLE ENGINES 
Evalution of solar Rankine-cycle engine systems, 4:22337 (SAND- 
78-0986) 
RANKINE CYCLE ENGINES/BOTTOMING CYCLES 
Diesel Organic Rankine Cycle Compound Engine (Bottoming 
Cycle) Program. Program plan, 4:23731 (DOE/CS-0052) 
RANKINE CYCLE ENGINES/RESEARCH PROGRAMS 
Diesel Organic Rankine Cycle Compound Engine (Bottoming 
Cycle) Program. Program plan, 4:23731 (DOE/CS-0052) 
RAPID TRANSIT SYSTEMS/CONTROL SYSTEMS 
Reliability improvement of BART Train Control, 4:23659 (LBL- 
8288 


RARE EARTH COMPLEXES/CATALYTIC EFFECTS 
Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1978- 
January 31, 1979 (Ln(olefin) complexes), 4:24092 (COO-4216-4) 
RARE EARTH COMPLEXES/SYNTHESIS 
Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1978- 
January 31, 1979 (Ln(olefin) complexes), 4:24092 (COO-4216-4) 
RARE EARTH COMPOUNDS/ENERGY-LEVEL TRANSITIONS 
Optical spectroscopy of f-element compounds, 4:24066 (CONF- 
7809 127-1) 
RARE EARTH COMPOUNDS/SPECTROSCOPY 
Optical spectroscopy of f-element compounds, 4:24066 (CONF- 
7809 127-1) 
RARE EARTH NUCLEI/HELIUM 3 REACTIONS 
(*He,n) reaction studies near N = 82 (DWBA enhancement 
factors), 4:24851 (COO-0535-766) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
GADOLINIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 
RARE EARTHS/COMBUSTION HEAT 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
RATE STRUCTURE 
Deliberations on the reform of electricity rates in Austria, 4:23533 
RATE STRUCTURE/HEARINGS 
Public utility rate proposals of President Carter's Energy Program 
(Part E of S. 1469). Hearings before the Subcommittee on 
Energy Conservation and Regulation of the Committee on 
Energy and Natural Resources, United States Senate, Ninety- 
Fifth Congress, First Session, July 27, 28, and September 7, 
1977. Part 1, 4:23536 
RATS/BEHAVIOR 
Movement and distribution of confined and freely growing 
= of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 
RATS/BIOLOGICAL EFFECTS 
Lead distribution and effects during development in the rat 
(?!°Pb), 4:24675 (CONF-771017-) 
RATS/HOME RANGE 
Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 
RATS/POPULATION DYNAMICS 
Movement and distribution of confined and freely growing 
populations of cotton rats (Sigmodon hispidus), 4:24519 (TID- 
290-19) 


RAW MATERIALS/MARKET 
Upgrading and utilization of coal, 4:21292 (AED-Conf-77-517-004) 
RAYLEIGH SCATTERING 
Sky background measurements on the wavelength region from 
4800 A to 5800 A at the latitude of the polar cleft, 4:24744 (N- 
78-23670) 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES/RESEARCH PROGRAMS 
Radiolysis studies on reactive intermediates. Technical progress 
report, November 1, 1977-November 1, 1978, 4:24123 (COO- 
2086-89) 
REACTIVITY/CALCULATION METHODS 
Evaluations of the generalized area and the a/v methods of 
interpreting pulsed neutron measurements for subcritical 
reactivity, 4:22956 (DP-1479) 


REACTOR COMPONENTS/DECONTAMINATION 


REACTIVITY WORTHS/CALCULATION METHODS 
Spectral fine-structure effects on material and Doppler reactivity 
worths (Fast reactors), 4:22960 
REACTOR ACCIDENTS 
See also ATWS 
BLOWDOWN 
DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 
Large-scale steam explosions (PWR; BWR), 4:23218 
LMFBR containment performance studies with a simple computer 
code, 4:23293 
On the mechanism for hydrodynamic fragmentation (PWR; 
BWR), 4:23220 
Steam explosions with molten iron oxides (PWR; BWR), 4:23219 
Study on change of parameters of medium in an air-tight box on 
depressurization of a high-pressure circuit, 4:23306 
Time-resolved penetration measurements of liquid sodium into 
limestone concrete (LMFBR), 4:23292 
REACTOR ACCIDENTS/AEROSOLS 
Aerosol formation from core graphite heated in dry and moist 
helium (HTGR), 4:23113 (BNL-NUREG-25330) 
REACTOR ACCIDENTS/FAULT TREE ANALYSIS 
Automatic reduction of complex fault trees by PL-MODT (PWR; 
BWR), 4:23217 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Analysis of fission product release from HTGR core during 
transient temperature excursion (FRANC Code), 4:23210 
Probabilistic calculations of radioactive material release 
distributions using the GO methodology (PWR; BWR), 4:23211 
REACTOR ACCIDENTS/FUEL ELEMENT FAILURE 
Fuel rod failure during film boiling (PCM-1 test in the PBF) 
(PWR), 4:23247 
REACTOR ACCIDENTS/HEAT TRANSFER 
Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE (PWR; BWR), 4:23241 
Film boiling behavior in a nin-rod cluster (PWR), 4:23245 
Verification of the RETRAN computer code with measured 
reactor coolant pump coastdown data (PWR), 4:23299 
REACTOR ACCIDENTS/HYDRAULICS 
Evaluation of time-dependent loading analysis on a piping 
network using RELAP4/REPIPE (PWR; BWR), 4:23241 
Film boiling behavior in a nin-rod cluster (PWR), 4:23245 
Two-dimensional fluid finite element. Final report, 4:23143 
(NUREG/CR-0377) 
Verification of the RETRAN computer code with measured 
reactor coolant pump coastdown data (PWR), 4:23299 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
SACRD: a data base for fast reactor safety computer codes, 
general description, 4:23157 (ORNL-5477/V1 
REACTOR ACCIDENTS/PROBABILITY 
Dominant accident sequences for an ice condenser PWR plant, 
4:23212 
REACTOR ACCIDENTS/RADIOACTIVE EFFLUENTS 
Probabilistic calculations of radioactive material release 
distributions using the GO methodology (PWR; BWR), 4:23211 
REACTOR CHARGING MACHINES 
Device for swinging a gripper in a refueling machine (Patent), 
4:23046 


Operation device for a fuel exchanging machine (Patent), 4:23050 
REACTOR COMMISSIONING/COST 
Recommissioning-an alternative to decommissioning, 4:22942 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CLEANING 
Sodium engineering and technnology. Technical progress report, 
April, May, June 1978 (LMFBR), 4:22856 (HEDL -TME-78-21) 
REACTOR COMPONENTS/CREEP 
Analysis and design of structures and machinery employes at hich 
temperature. I. Some problems relating to creep design, 4:2. 
REACTOR COMPONENTS/DECONTAMINATION 
Development of the glycolic-citric acids (GCA) process for 
decontamination of LMFBR components, 4:22876 
Sodium Technology Program. Quarterly technical progress 
report, October-December 1978 (LMFBR), 4:22843 (ESG- 
DOE-13261) 





REACTOR COMPONENTS/DESIGN 


REACTOR COMPONENTS/DESIGN 
Reactor development program progress report, November 1978 
(LMFBR), 4:23107 (ANL-RDP-77) 
Reactor development program. Progress report, October 1978 
(LMFBR), 4:23106 (ANL-RDP-76) 
REACTOR COMPONENTS/INSPECTION 
Postirradiation examination facility of INER, 4:24196 
REACTOR COMPONENTS/PERFORMANCE TESTING 
Qualification and proof testing of nuclear components, 4:23002 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Qualification and proof testing of nuclear components, 4:23002 
REACTOR COMPONENTS/RELIABILITY 
Fast reactor safety. Quarterly technical progress report, July- 
September 1977 (LMFBR), 4:23131 (HEDL-TME-77-68) 
RADCAS-a computer-based B and W reliability/availability 
program (PWR), 4:23214 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Seismic response analysis of structural system subjected to 
multiple support excitation, 4:23205 
REACTOR COMPONENTS/STANDARDS 
RDT Standards. Status Report, 4:22929 (RDT-STATUS-(01-79)) 
REACTOR COMPONENTS/SURFACE CLEANING 
Development of the glycolic-citric acids (GCA) process for 
decontamination of LMFBR components, 4:22876 
Evaporative removal of sodium from reactor components 
(LMFBR), 4:22875 
REACTOR COMPONENTS/THERMAL STRESSES 
Analysis and design of structures and machinery employed at high 
temperature. I. Some problems relating to creep design, 4:22992 
REACTOR COMPONENTS/TWO-PHASE FLOW 
High-intensity x-ray system for stochastic measurements of two- 
phase flows, 4:23004 
REACTOR COMPONENTS/WELDED JOINTS 
Effect of electrode coating on the high temperature mechanical 
properties of AISI 316 austenitic weld metals. Part 1, 4:22980 
(CEGB/R/M/R-248) 
REACTOR COMPONENTS/WELDING 
Welding of nuclear power plant components, 4:22990 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor. i 
Regulating rod assembly for nuclear reactor (Patent), 4:23065 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
Feedback control systems for non-linear simulation of operational 
transients in LMFBRs, 4:23054 (BNL-NUREG-25497) 
REACTOR CONTROL SYSTEMS/MEETINGS 
Instrumentation in the power industry. Volume 19, 4:23062 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
REACTOR COOLING SYSTEMS/ACTIVITY LEVELS 
Measurement of radionuclide surface activities in a pressurized 
water reactor, 4:22798 
REACTOR COOLING SYSTEMS/FLUID FLOW 
Numerical simulation of one-dimensional flow, 4:23015 
Prospective of the tendency in the evolution of the research on 
water column separation, 4:23016 
REACTOR COOLING SYSTEMS/HYDRODYNAMICS 
Design guide for calculating hydrodynamic mass. Part II. 
Noncircular cylindrical structures (AMASS code), 4:22979 
(ANL-CT-78-49) 
REACTOR COOLING SYSTEMS/LIQUID FLOW 
Dynamic response of circular tubes subjected to liquid cross flow 
(LMFBR), 4:22829 (ANL-CT-79-06) 
REACTOR COOLING SYSTEMS/MECHANICAL 
VIBRATIONS 
Dynamic response of circular tubes subjected to liquid cross flow 
(LMFBR), 4:22829 (ANL-CT-79-06) 
REACTOR COOLING SYSTEMS/NONDESTRUCTIVE 
TESTING 
Optimizing NDI sensitivity, 4:22803 
REACTOR COOLING SYSTEMS/OXYGEN METERS 
Status and prospects of electrochemical cell development for 
monitoring oxygen activities in liquid sodium, 4:23014 
(RISLEY-Trans-3177(a)) 
REACTOR COOLING SYSTEMS/PIPELINES 
a _ code requirements in power plant construction, 
REACTOR COOLING SYSTEMS/PIPES 
Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP-891) 
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REACTOR COOLING SYSTEMS/SAMPLING 
Drain recovery device in a sampling apparatus for an atomic 
power plant (Patent), 4:23025 
REACTOR COOLING SYSTEMS/WATER HAMMER 
Transients in hydraulic circuits. Calculation-test comparison, 
4:23017 
REACTOR COOLING SYSTEMS/WELDED JOINTS 
Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP-891) 
REACTOR CORE DISRUPTION 
Application of a nonredundant pinhole array to a test fuel element 
at TREAT (LMFBR), 4:23286 
Condensation from a large HCDA vapor-gas bubble onto 
structures (LMFBR), 4:23280 
Debris bed and sacrificial materials interactions at high 
temperatures (LMFBR), 4:23267 
Evaluation of hodoscopes for fuel-motion measurement in 
multipin bundles (LMFBR), 4:24415 
Exploratory studies on carbide fuel/coolant interactions 
(LMFBR), 4:23271 
Fuel disassembly experiments using the capacitor discharge 
vaporization (CDV) technique (LMFBR), 4:23269 
Modeling ejection of fresh fuel into sodium under prompt-burst 
conditions (LMFBR), 4:23270 
REACTOR CORE DISRUPTION/AEROSOLS 
Gravitational collision efficiency of LMFBR aerosols with size- 
dependent density, 4:23294 
REACTOR CORE DISRUPTION/COMPUTER 
CALCULATIONS 
SAS3D analysis of unprotected loss-of-flow transients for 1200- 
MWéCelectric) liquid-metal fast breeder reactor homogeneous 
and heterogeneous core designs, 4:23186 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978 (LMFBR; time- 
— aerosol suspension behavior), 4:23147 (NUREG/CR- 
0425 


REACTOR CORE DISRUPTION/HEAT TRANSFER 
— of HCDA work potential by heat transfer (LMFBR), 
4:23279 
Debris transport in horizontal piping (LMFBR), 4:23289 
Effects of sodium entrainment and heat transfer with UO2 vapor 
during an HCDA (LMFBR), 4:23281 
Postaccident heat removal: debris-bed experiments D-2 and D-3 
(LMFBR), 4:23146 (NUREG/CR-0421) 
REACTOR CORE DISRUPTION/HYDRAULICS 
Boiling glow regimes for carbide fuel and steel (LMFBR), 4:23278 
Boilup threshold for the bottled-up transition-phase pool 
(LMFBR), 4:23282 
CAMEL seven-pin fuel seme gern tests (LMFBR), 4:23272 
Debris transport in horizontal piping (LMFBR), 4:23289 
Sodium slug kinetic energy behavior for varying HCDA 
energetics (LMFBR), 4:23264 
System hydraulic effects on fuel sweepout in the hypothetical 
TOP accident (LMFBR), 4:23273 
Three-dimensional fluid-structure interaction calculations for the 
dynamic response of a pool-type reactor’s in-tank component 
(LMFBR), 4:23263 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 
Numerical thermal mixing in Eulerian calculations of coupled 
thermo/hydrodynamic motions (LFMBR), 4:23156 (NUREG/ 
CR-0594) 
REACTOR CORE DISRUPTION/LIQUID FLOW 
Mechanistic model of fuel flow regimes and fuel plateout in 
LMFBR overpower accidents, 4:23276 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Fast integral modeling of hypothetical core disruptive accidents in 
liquid-metal fast breeder reactors, 4:23180 
REACTOR CORE DISRUPTION/RADIOACTIVE AEROSOLS 
Characterization of agglomerates of UO aerosol particles 
(LMFBR), 4:23151 (NUREG/CR-0489) 
Sensitivity analysis of the HAARM-3 code (LMFBR aerosol 
agglomeration), 4:23154 (NUREG/CR-0527) 
REACTOR CORE DISRUPTION/STRESSES 
Analysis of prestressed concrete vessels for HCDA loads 
(LMFBR), 4:23265 
REACTOR CORE DISRUPTION/THERMODYNAMICS 
Numerical thermal mixing in Eulerian calculations of coupled 
thermo/hydrodynamic motions (LFMBR), 4:23156 (NUREG/ 
CR-0594) 
REACTOR CORE DISRUPTION/TWO-PHASE FLOW 
Effects of sodium entrainment and heat transfer with UO. vapor 
during an HCDA (LMFBR), 4:23281 
REACTOR CORES 
See also COUPLED REACTOR CORES 
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REACTOR CORES/DEFORMATION 
Core structural analysis codes verification/qualification 
(LMFBR), 4:22883 
NUBOW-3D (inelastic): A FORTRAN program for the static 
three-dimensional analysis of bowed reactor cores, including 
irradiation creep and swelling, 4:23041 
REACTOR CORES/DESIGN 
Generic transient limit curves for LMFBR core design guidance, 
4:22901 
Reactor core (Patent), 4:23024 
REACTOR CORES/HEAT TRANSFER 
Applications of the thermit code to 3D thermal hydraulic analysis 
of LWR cores, 4:22713 (BNL-25484) 
Local Green's function method for initial-value problems in heat 
conduction and fluid flow, 4:22995 
REACTOR CORES/HYDRAULICS 
Applications of the thermit code to 3D thermal hydraulic analysis 
of LWR cores, 4:22713 (BNL-25484) 
Local Green’s function method for initial-value problems in heat 
conduction and fluid flow, 4:22995 
Modeling fluid structure coupling for LMFBR cores, 4:22881 
REACTOR CORES/POWER DISTRIBUTION 
Operating BWR reactivity and power distribution data base for 
nuclear methods qualification, 4:22745 
Qualification of C-E’s 3-D spatial neutronics codes for PWR 
analyses, 4:22781 
REACTOR CORES/RADIATION TRANSPORT 
Benchmark tests of radiation transport computer codes for reactor 
core and shield calculations, 4:22965 
REACTOR CORES/REACTIVITY COEFFICIENTS 
Physics performance of heterogeneous LMFBRs with internal 
axial blankets, 4:22903 
REACTOR CORES/REACTIVITY WORTHS 
Operating BWR reactivity and power distribution data base for 
nuclear methods qualification, 4:22745 
Physics performance of heterogeneous LMFBRs with internal 
axial blankets, 4:22903 
Qualification of C-E’s 3-D spatial neutronics codes for PWR 
analyses, 4:22781 
REACTOR CORES/SEISMIC EFFECTS 
Assumed-mode modeling for fast reactor core seismic analysis, 
4:22880 
Modeling fluid structure coupling for LMFBR cores, 4:22881 
REACTOR CORES/SPECIFICATIONS 
Nuclear design of heterogeneous carbide-fueled LMFBR cores, 
4:22902 
REACTOR CORES/STRESSES 
Assumed-mode modeling for fast reactor core seismic analysis, 
4:22880 
REACTOR CORES/SUPPORTS 
Nuclear reactor core supports, and flow control system (Patent), 
4:23027 
REACTOR DECOMMISSIONING 
Reactor decommissioning-information pertinent to planning, 
4:22938 
REACTOR DECOMMISSIONING/COST 
Financial evaluation of nuclear plant decommissioning costs, 
4:22941 
Recommissioning-an alternative to decommissioning, 4:22942 
REACTOR DECOMMISSIONING/RADIATION DOSES 
Radiation dose rates during decommissioning, 4:23304 
REACTOR DECOMMISSIONING/REGULATIONS 
Plan for reevaluation of NRC policy on decommissioning of 
nuclear facilities, 4:21872 (NUREG-0436(Rev.1)) 
REACTOR DISMANTLING/COST 
Recommissioning-an alternative to decommissioning, 4:22942 
REACTOR DISMANTLING/RADIATION PROTECTION 
Radiological protection problems associated with removal of 
biological shields, 4:23305 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Cavity geometry impact on power distribution measurement with 
multisection ex-core detectors (PWR), 4:22790 
Ex-core detector shape annealing functions for a ribbed core 
shroud (PWR), 4:22789 
Response of a neutron detector to local coolant void distributions 
(BWR), 4:22750 
REACTOR INSTRUMENTATION/BOILING DETECTION 
Development of a high-temperature optical void probe, 4:23007 
Development of a radiofrequency local probe for void fraction 
measurements, 4:23008 
REACTOR INSTRUMENTATION/DESIGN 
Reactor development program progress report, November 1978 
(LMFBR), 4:23107 (ANL-RDP-77) 


REACTOR LICENSING 


Reactor development program. Progress report, October 1978 
(LMFBR), 4:23106 (ANL-RDP-76) 
REACTOR INSTRUMENTATION/FLOWMETERS 
1®6N tagging for two-phase mass flow measurements, 4:23005 
Side-scatter gamma technique for local density measurements, 
4:23009 
REACTOR INSTRUMENTATION/OPTICAL EQUIPMENT 
Development of a high-temperature optical void probe, 4:23007 
REACTOR INSTRUMENTATION/THERMOCOUPLES 
RDT Standard: thermocouple signal transmitter, 4:22987 (RDT- 
C-10-1T(01-79)) 
REACTOR INTERNALS/DEFORMATION 
Duct dilation experiments in EBR-II (LMFBR), 4:22877 
REACTOR INTERNALS/HYDRODYNAMICS 
Design guide for calculating hydrodynamic mass. 
Noncircular cylindrical structures (AMASS pip 4: 22979 
(ANL-CT-78-49) 
REACTOR INTERNALS/PHYSICAL RADIATION EFFECTS 
Duct dilation experiments in EBR-II (LMFBR), 4:22877 
REACTOR KINETICS 
Reactor kinetics methods development. Final report, 4:22955 
(COO-2262-14) 
REACTOR KINETICS/CAMAC SYSTEM 
Event Handler: a fast programmable, CAMAC-coupled data 
acquisition interface, 4:22954 (CONF-781033-19) 
REACTOR KINETICS/COMPUTER CODES 
FX2-TH: a two-dimensional nuclear reactor kinetics code with 
thermal-hydraulic feedback, 4:22828 (ANL-78-97) 
LSFODF: a generalized nonlinear least-squares fitting program 
for use with ORELA ODF files, 4:22957 (ORNL/TM-6545) 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
F/sub N/ method in neutron-transport theory. Part I: theory and 
applications, 4:22958 
F/sub N/ method in neutron-transport theory. Part II: 
applications and numerical results, 4:22959 
REACTOR KINETICS/RESEARCH PROGRAMS 
Nuclear data and methods development and application to 
LMFBRs. Fourth annual progress report, fiscal year 1978, 
4:22849 (GEFR-14073-4) 
REACTOR KINETICS/TWO-DIMENSIONAL 
CALCULATIONS 
Criticality of a slab reactor with finite reflectors, 4:22961 
REACTOR KINETICS EQUATIONS/CALCULATION 
METHODS 
Introduction of the quasi-static synthesis method for solution of 
space-time reactor kinetics problems, 4:22962 
REACTOR KINETICS EQUATIONS/DISCRETE ORDINATE 
METHOD 
Particle transport in an anisotropic medium, 4:22973 
REACTOR KINETICS EQUATIONS/GREEN FUNCTION 
Application of an integral coarse-mesh diffusion method to 
transients with feedback, 4:22969 
REACTOR KINETICS EQUATIONS/MONTE CARLO 
METHOD 
Geometrical imaging and surface sources in the recursive Monte 
Carlo method, 4:22972 
REACTOR KINETICS EQUATIONS/NEUTRON DIFFUSION 
EQUATION 
Application of an integral coarse-mesh diffusion method to 
transients with feedback, 4:22969 
Calculation of multicomponent time-dependent diffusion with 
radioactive decay (HTGR), 4:22823 
Consistent homogenization procedure to obtain few-group cell 
parameters, 4:22970 
Multigrid iteration strategy applied to the solution of the neutron 
diffusion equation, 4:22967 
New finite-element solution technique of neutron diffusion 
equations, 4:22966 
Particle transport in an anisotropic medium, 4:22973 
Rigorous calculation of homogenized diffusion theory parameters, 


4:22971 
REACTOR KINETICS EQUATIONS/NEUTRON TRANSPORT 
THEORY 
Calculational efficiency of numerical transport methods: slab 
geometry, 4:22974 
Orders-of-scattering solution of the Spencer-Lewis equation, 
4:22968 
REACTOR LATTICES/CRITICALITY 
Effect of soluble neutron absorbers in latticed assemblies, 4:22976 
REACTOR LATTICES/FLUID POISON CONTROL 
Effect of soluble neutron absorbers in latticed assemblies, 4:22976 
REACTOR LICENSING 
Gas reactor international cooperative program interim report: 
United States/Federal Republic of Germany nuclear licensing 
comparison, 4:22906 (COO-4057-9) 
Initial experience and observations on the NRC standardization 
program (BWR), 4:22932 





REACTOR LICENSING/LEGAL ASPECTS 


Licensing statistics and other data, January 1978-June 1978, 
4:22908 (NP-23487) 

Regulatory impact on the system 80/sup TM/ NSSS design, 
4:22931 

REACTOR LICENSING/LEGAL ASPECTS 

Nuclear Regulatory Commission issuances, September 1978, 
4:22923 (NTISUB/D/ 142-009) 

Nuclear Regulatory Commission issuances, 4:22922 (NTISUB/D/ 
142-006) 


Nuclear Regulatory Commission issuances, 4:22924 (NTISUB/D/ 
142-010) 
REACTOR LICENSING/PLANNING 
Before licensing floating nuclear powerplants, many answers are 
needed, 4:22907 (EMD-78-36) 
REACTOR MAINTENANCE 
Design of sodium cooled reactor systems and components for 
maintainability, 4:22851 (HED"-SA-1506) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/CARBURIZATION 
Chemical reactions in the helium impurities loop (HTGR), 4:22805 
(BNL-NUREG-25324) 
REACTOR MATERIALS/CHEMICAL REACTIONS 
Time-resolved penetration measurements of liquid sodium into 
limestone concrete (LMFBR), 4:23292 
REACTOR MATERIALS/COMPATIBILITY 
Materials compatibility in liquid sodium, 4:22853 (HEDL-SA- 
1559 


REACTOR MATERIALS/CORROSION 

Effect of fission product interactions on the corrosion and 
mechanical properties of HTGR alloys (HTGR), 4:22806 (BNL- 
NUREG-25325) 

REACTOR MATERIALS/CORROSION RESISTANCE 
Corrosion stability of reactor materials (Book), 4:23958 
Development of a corrosion resistant brazing filler metal for use in 

fabricating LWBR fuel rod support grids (LWBR development 
program), 4:22864 (WAPD-TM-1184) 
REACTOR MATERIALS/CREEP 
C-1 irradiation creep in bending experiment: summary description 
and results of the first two interim examinations (LMFBR), 
4:22847 (GEFR-00403) 

Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 

REACTOR MATERIALS/DECOMPOSITION 
Transient heat transfer in concrete (LMFBR), 4:22839 (CONF- 

781079-4) 

REACTOR MATERIALS/FATIGUE 

Correlation of high cycle and low cycle fatigue data for some 
HTGER structural metals, 4:22808 (BNL-NUREG-25333) 

Effect of a helium environment on the mechanical properties of 
HTGR primary system metals, 4:22807 (BNL-NUREG-25326) 

REACTOR MATERIALS/HEAT TRANSFER 
Transient heat transfer in concrete (LMFBR), 4:22839 (CONF- 

781079-4) 

REACTOR MATERIALS/MECHANICAL PROPERTIES 
Status of Incoloy alloy 800 development for breeder reactor steam 

generators, 4:22860 (ORNL/Sub-4308/3) 

REACTOR MATERIALS/OXIDATION 
Chemical reactions in the helium impurities loop (HTGR), 4:22805 

(BNL-NUREG-25324) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

C-1 irradiation creep in bending experiment: summary description 
and results of the first two interim examinations (LMFBR), 
4:22847 (GEFR-00403) 

Irradiation effects in crystalline solids (Book), 4:23974 

Radiation damage function analysis, 4:23965 (HEDL-SA-1557) 

REACTOR MATERIALS/REDUCTION 
Chemical reactions in the helium impurities loop (HTGR), 4:22805 

(BNL-NUREG-25324) 

REACTOR MATERIALS/STRESS RELAXATION 

Enhanced in-reactor stress relaxation of AM-350 stainless steel, 
4:23913 

REACTOR NOISE 

oe power plant malfunction diagnostics by noise analysis, 
4:23307 

REACTOR OPERATION/DATA 

Licensed operating reactors. Operating units status report, data as 
of 10-31-78 (U.S. commercial units), 4:22925 (NUREG- 
0020(V ol.2)(No.11)) 

Licensed operating reactors. Data for decisions (U.S. commercial 
units), 4:22926 (NUREG-0020(Vol.3)(No.1)) 

REACTOR PROTECTION SYSTEMS/ELECTRICAL 
EQUIPMENT 
Qualification and proof testing of electrical components-the 

transitory phase, 4:22999 
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Qualifying safety-related nuclear power plant electric equipment: 

a dilemma, 4:23000 
REACTOR PROTECTION SYSTEMS/REACTOR 

INSTRUMENTATION 

Cavity geometry impact on power distribution measurement with 
multisection ex-core detectors (PWR), 4:22790 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Reliability, reliability with repair, and availability of four identical 

element multiplex systems, 4:23190 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

1978 review and evaluation of the Nuclear Regulator Commission 
Safety Research Program, 4:23139 (NUREG-0496) 

Reactor development program progress report, November 1978 
(LMFBR), 4:23107 (ANL-RDP-77) 

Reactor development program. Progress report, October 1978 
(LMFBR), 4:23106 (ANL-RDP-76) 

SACRD: a data base for fast reactor safety computer codes, 
contents and glossary of Version | of the system, 4:23158 
(ORNL-5477/V2) 

Safety evaluation report related to the preliminary design of the 
Standard Reference System, RESAR-414, 4:23138 (NUREG- 
0491) 

REACTOR SAFETY/COST BENEFIT ANALYSIS 
Need for a cost-benefit perspective in the nuclear regulatory 
process, 4:22934 
REACTOR SAFETY/FAULT TREE ANALYSIS 
Risk tree analysis in criticality control, 4:23301 
REACTOR SAFETY/RECOMMENDATIONS 

Identification of unresolved safety issues relating to nuclear power 

plants. Report to Congress, 4:23140 (NUREG-0510) 
REACTOR SAFETY/RESEARCH PROGRAMS 

Fast reactor safety. Quarterly technical progress report, July- 
September 1977 (LMFBR), 4:23131 (HEDL-TME-77-68) 

Generic task problem descriptions: Category B, C, and D tasks, 
4:23137 (NUREG-0471) 

Methodology for value/impact assessment of nuclear regulatory 
research programs, 4:23142 (NUREG/CR-0359) 

Physics of reactor safety. Quarterly report, April-June 1978 
(LMFBR), 4:23150 (NUREG/CR-0477) 

Reactor safety research programs. Quarterly report, April 1-June 
30, 1978, 4:23141 (NUREG/CR-0341) 

REACTOR SHUTDOWN/GAMMA SPECTRA 
Use of nuclear systematics to estimate gamma spectra, 4:23193 
REACTOR SHUTDOWN/REACTIVITY 

Model for the prediction of shutdown margin for boiling water 

reactors, 4:22730 
REACTOR SITING 

See SITE SELECTION 
REACTOR VESSELS 

Transient heat transfer in concrete (LMFBR), 4:22839 (CONF- 
781079-4) 

REACTOR VESSELS/CLOSURES 

Selection of reactor cover seals and bearings for a 1000-MW(e) 
LMFBR, 4:22904 

REACTOR VESSELS/SEALS 

Selection of reactor cover seals and bearings for a 1000-MW(e) 

LMFBR, 4:22904 . 
REACTOR VESSELS/STRESS ANALYSIS 
Analysis of prestressed concrete vessels for HCDA loads 
(LMFBR), 4:23265 
REACTORS 
See also BREEDER REACTORS 
ENRICHED URANIUM REACTORS 
GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 
REACTORS/GAMMA SOURCES 
Gamma source for a reactor (Patent), 4:23020 
REACTORS/MEETINGS 

Transactions of the American Nuclear Society 1978 winter 

meeting, 4:25103 
REACTORS/NEUTRON TRANSPORT THEORY 

Non-equilibrium statistical thermodynamics of neutron gas in 

reactor, 4:22977 
REACTORS/RADIOACTIVE EFFLUENTS 

Evaluation of radionuclides released from the light water reactor 
nuclear fuel cycle to the aquatic environment (Uranium mining 
and milling), 4:24573 (CONF-760429-) 

REACTORS/REMOTE VIEWING EQUIPMENT 

Will offshore remote-controlled vehicles be used in nuclear 

applications, 4:24229 
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READOUT SYSTEMS/DESIGN 
Description of a drift chamber system employed in an experiment 
at Brookhaven National Laboratory, 4:24388 
PROM function generator, 4:24420 
READOUT SYSTEMS/ERRORS 
Reflection effects in interferometry, 4:24025 
READOUT SYSTEMS/FABRICATION 
Description of a drift chamber system employed in an experiment 
at Brookhaven National Laboratory, 4:24388 
RECORDING SYSTEMS/POWER SUPPLIES 
PANANICA quick charger for portable VIR and color camera, 
4:23395 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/CHEMICAL REACTIONS 
Sulfite anolyte and persulfate catholyte fuel cell (Patent), 4:23566 
REDOX FUEL CELLS/CONTROL SYSTEMS 
Control system and apparatus for redox type electrochemical cell 
(Patent), 4:23570 
REDOX FUEL CELLS/DESIGN 
Photo-electrochemical cell containing chalogenide redox couple 
and having storage capability (Patent), 4:22102 
Secondary battery (Patent), 4:23568 
Sulfite anolyte and persulfate catholyte fuel cell (Patent), 4:23566 
REDOX FUEL CELLS/FUEL FEEDING SYSTEMS 
Control system and apparatus for redox type electrochemical cell 
(Patent), 4:23570 
REFORMER PROCESSES/CATALYSTS 
Hydrocarbon conversion with a selectively sulfided acidic 
multimetallic catalytic composite (Patent), 4:21438 
REFRACTORIES/CORROSION 
Stability of alumina-base refractories in western lignite-ash slag 
environments, 4:21305 (BM-RI-8334) 
REFRACTORIES/DISSOLUTION 
Chemistry research and development. Progress report, July 1977- 
April 1978, 4:24132 (RFP-2803) 
REFRACTORIES/EROSION 
Stability of alumina-base refractories in western lignite-ash slag 
environments, 4:21305 (BM-RI-8334) 
REFRACTORY METALS/BRAZING 
Direct pg of ceramics, graphite and refractory metals, 
4: 


REFRACTORY METALS/PURIFICATION 
Electrotransport purification of thorium under low pressure 
conditions, 4:23823 (IS-M-171) 
REFRIGERATING MACHINERY/CONTROL SYSTEMS 
Microprocessor-based controller for a liquid hydrogen target 
refrigerator, 4:24363 (LA-UR-78-2721) 
REFRIGERATING MACHINERY/DESIGN 
~——- saving change of phase refrigeration system (Patent), 


REFRIGERATING MACHINERY/ENERGY CONSERVATION 
Energy saving change of phase refrigeration system (Patent), 
4:23648 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
Biomass energy for Hawaii. Volume III. Mixed municipal refuse. 
Final report, 4:21927 (PB-281074) 
REFUSE DERIVED FUELS/COMBUSTION 
Operation and emission of a stoker-fired boiler while burning 
refuse derived fuel and coal mixtures, 4:21313 (IS-M-175) 
REFUSE DERIVED FUELS/COMBUSTION PROPERTIES 
Densified biomass: a new form of solid fuel, 4:21939 (SERI-35) 
REFUSE DERIVED FUELS/ECONOMICS 
Densified biomass: a new form of solid fuel, 4:21939 (SERI-35) 
REFUSE DERIVED FUELS/ENERGY SOURCE 
DEVELOPMENT 
Solid waste and biomass. Their potential as energy sources in 
Illinois, 1977, 4:21928 (PB-281649) 
REFUSE DERIVED FUELS/FABRICATION 
Densified biomass: a new form of solid fuel, 4:21939 (SERI-35) 
REGENERATIVE FUEL CELLS 
See also REDOX FUEL CELLS 
REGENERATIVE FUEL CELLS/DESIGN 
Thermoelectrochemical cycles for power and hydrogen 
production (Regenerative H2-O2 or H2-Cle fuel cell cycle based 
on high-temperature electrolysis), 4:23564 (BNL-24387) 
REGENERATIVE FUEL CELLS/USES 
Demands and effects of solar technology on electric power 
storage, 4:23343 (AED-Conf-78-155-047) 


REMOTE HANDLING EQUIPMENT/DESIGN 


REGENERATORS/MATERIALS 
Reliability and durability of ceramic regenerators for gas turbine 
applications, 4:23756 
REGENERATORS/PERFORMANCE TESTING 
Reliability and durability of ceramic regenerators for gas turbine 
applications, 4:23756 
REGENERATORS/RELIABILITY 
Reliability and durability of ceramic regenerators for gas turbine 
applications, 4:23756 
REGENERATORS/THERMAL STRESSES 
Reliability and durability of ceramic regenerators for gas turbine 
applications, 4:23756 
REGION I 
See NORTH ATLANTIC REGION 
REGION II 
See MID-ATLANTIC REGION 
REGION IV 
See SOUTHEAST REGION 
REGION V 
See GREAT LAKES REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGOLITH 
See OVERBURDEN 
REINDEER 
See DEER 
RELATIVISTIC PLASMA/SYNCHROTRON RADIATION 
Diagnosis of a relativistic nonneutral plasma column based on the 
synchrotron radiation spectrum; theory and experiment, 4:24939 
RELIEF VALVES/CALIBRATION 
Pressure-relief-valve opening pressure under vibratory conditions, 
4:23003 
RELIEF VALVES/PERFORMANCE 
Dynamic instability analysis of rupture disks by finite element 
method (LMFBR), 4:23262 
Pressure-relief-valve opening pressure under vibratory conditions, 
4:23003 
REMOTE HANDLING 
Design improvements simplify remote maintenance of tokamaks, 
4:25093 
Remote systems requirements of the high-yield lithium injection 
fusion energy (HYLIFE) converter concept, 4:25065 
REMOTE HANDLING EQUIPMENT 
Equipment for remote inspection of nuclear reactor coolant 
systems (BWR; PWR), 4:22749 
Filter handling system, 4:22996 
Pool-site fuel inspection and examination techniques applied by 
the KWU fuel service (PWR), 4:22785 
Remote examination and disassembly of biomedical target at 
LASL, 4:24195 
Steam generator polar crane maintenance and inspection system 
(PWR), 4:22786 
Tokamak fusion test reactor in-vessel maintenance remote 
manipulator system, 4:25091 
REMOTE HANDLING EQUIPMENT/CONFINEMENT 
Design criteria and guidelines for temporary confinement 
structures, 4:24209 
REMOTE HANDLING EQUIPMENT/DESIGN 
Design, fabrication, and mockup testing in the remote 
maintenance development facility, 4:24223 
Design and operation of equipment used to develop remote 
coating capability for HTGR fuel particles, 4:23339 (ORNL/ 
TM-6581) 
Design and application of remote manipulator systems, 4:24201 
Experimental joule-heated ceramic melter for converting 
radioactive waste to glass, 4:24235 
Fabrication, cladding, and handling of irradiation targets for 
isotope production at LAMPF, 4:24232 
Hot cell facility and equipment for tests of the Hanford 
radionuclide removal process, 4:24236 
Improvements in remote equipment torquing and fastening, 
4:24234 
In-cell welding techniques for irradiated fuel rods, 4:24220 
Integrated remote process sampling system for the NWCF, 
4:24227 
Large-scale manipulator for space shuttle payload handling the 
shuttle RMS, 4:24203 
Manipulator applications for large-scale construction in outer 
space, 4:24204 
MANTIS: a compact mobile remote handling system for 
accelerator halls and tunnels, 4:24198 
MINIMAC: the remote-controlled manipulator with stereo TV 
viewing, at the SIN Accelerator Facility, 4:24199 
Nondestructive surface examination in the fuels and materials 
examination facility, 4:24219 





REMOTE HANDLING EQUIPMENT/MAINTENANCE 


NWCF/ICPP remote decontamination facility, 4:24228 
NWCF remote maintenance features and capabilities, 4:24222 
Operating experience at Fermilab’s neutrino target complex, 
4:24200 
Packaging and storage of contaminated sodium at HFEF, 4:22884 
Remote design criteria and philosophy of the NWCF, 4:24221 
Remote examination of shroud tubes in LMFBR fuel elements, 
4:24214 
Remote excapsulation of mixed-oxide fuel pellets for transient 
testing, 4:24242 
Remote operation and maintenance demonstration facility at 
ORNL, 4:24311 
Remote process connectors for the NWCF, 4:24224 
Remotely replaceable and testable off-gas filter system for the 
NWCF, 4:24225 
Remotely replaceable fuel and feed nozzles for the NWCF 
calciner vessel, 4:24226 
Size reduction and waste packaging of plutonium-contaminated 
glove boxes, 4:24212 
SLSF loop disposal system at HFEF, 4:24207 
Target insertion and handling system for the isotope production 
facility, 4:24218 
Vacuume-bottle system for sampling radioactive solutions, 4:24233 
Verification of the Barnwell Nuclear Fuel Plant mechanical head 
end design, 4:24230 
Will offshore remote-controlled vehicles be used in nuclear 
applications, 4:24229 
REMOTE HANDLING EQUIPMENT/MAINTENANCE 
Protection, transfer and maintenance of the MA 23 bilateral 
servomanipulator, 4:24206 
Remote maintenance development, July 1, 1977--June 30, 1978, 
4:24181 (ICP-1170) 
REMOTE HANDLING EQUIPMENT/RADIATION 
PROTECTION 
Design criteria and guidelines for temporary confinement 
structures, 4:24209 
REMOTE HANDLING EQUIPMENT/REVIEWS 
Past and future challenges in developing remote systems 
technology, 4:24192 
Remote systems technology: the birth of an industry, 4:24189 
REMOTE MULTIPLEXING SYSTEMS 
Some experience with multiplexers, 4:21451 
REMOTE MULTIPLEXING SYSTEMS/RELIABILITY 
Advances in the application of remote multiplexing to power 
plants, 4:23063 
REMOTE VIEWING EQUIPMENT 
Equipment for remote inspection of nuclear reactor coolant 
systems (BWR; PWR), 4:22749 
Pool-site fuel inspection and examination techniques applied by 
the KWU fuel service (PWR), 4:22785 
Steam generator polar crane maintenance and inspection system 
(PWR), 4:22786 
Stereo TV viewing for remote handling in hostile environments, 
4:22998 
Three-dimensional television system for use in remote servicing, 
4:22997 
REMOTE VIEWING EQUIPMENT/DESIGN 
Application for head-aimed television systems, 4:24202 
MINIMAC: the remote-controlled manipulator with stereo TV 
viewing, at the SIN Accelerator Facility, 4:24199 
Will offshore remote-controlled vehicles be used in nuclear 
applications, 4:24229 
REMOVAL/AIR POLLUTION CONTROL 
Sulfur dioxide removal process (Patent), 4:22669 
REPROCESSING/COMPARATIVE EVALUATIONS 
Comparative evaluation of nuclear fuel reprocessing techniques 
for advanced fuel cycle concepts, 4:21714 
REPROCESSING/RESEARCH PROGRAMS 
Advanced Fuel Recycle Program. Progress report, July 1- 
September 30, 1978, 4:21703 (ORNL/TM-6577) 
REPRODUCTION/BIOLOGICAL RADIATION EFFECTS 
Reproductive function in mice exposed to ancestral and direct 
irradiation (Gamma radiation), 4:24658 (CONF-771017-) 
REPUBLIC OF CHINA 
See TAIWAN 
RESEARCH PROGRAMS 
Translations on Eastern Europe. Scientific Affairs No. 608, 
4:25109 (JPRS-72274) 
RESEARCH PROGRAMS/MANAGEMENT 
Management of Federal materials research should be improved, 
4:23818 (EMD-78-41) 
RESEARCH REACTORS 
See also ACPR REACTOR 
FFTF REACTOR 
HIFAR REACTOR 
R-2 REACTOR 
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RESEARCH REACTORS/FUEL ELEMENTS 
“icon aise Us3Os-Al fuel element development 

rogram, 4:23075 (CONF-781151-1) 

RESEARCH REACTORS/FUEL PLA 
Low-Enrichment Fuel Development Program, 4:23076 (CONF- 

781151-2) 

RESEARCH REACTORS/FUEL RODS 

Low-Enrichment Fuel Development Program, 4:23076 (CONF- 
781151-2) 

RESEARCH REACTORS/RADIOACTIVE WASTES 

Compilation of production and disposal of liquid waste during 
1977 at AB Atomenergi, Studsvik, 4:21817 (STUDSVIK-SA- 
78-20) 

RESERVES 
Physical versus social scarcity of minerals, 4:23449 

RESERVOIR ENG: G 
Use of organic acid chrome complexes to treat clay containing 

formations (Patent), 4:21388 
RESERVOIR PRESSURE/DATA ANALYSIS 
Interpretation of the pressure diagram from stratum testing with 
consideration of the effect of gas release, 4:21342 
RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 

RESERVOIR ROCK/HYDROTHERMAL ALTERATION 

Effect of rock properties on specific oxidizer requirements in in- 
situ combustion, 4:21411 

RESERVOIR ROCK/MECHANICAL PROPERTIES 

Engineering study of reservoir rock in geothermal field, 4:22556 
(CONF-761253-10) 
RESERVOIR ROCK/PERMEABILITY 
Method for reducing the permeability of subterranean formations 
to brines (Patent), 4:21404 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

RESIDENTIAL BUILDINGS/AIR CONDITIONING 

Power reduction in residential air conditioning systems through 
the use of thermal energy storage. Final report, 4:23629 (PB- 
281741) 

RESIDENTIAL BUILDINGS/AIR QUALITY 
Impact of reduced infiltration and ventilation on indoor air quality 

in residential buildings, 4:23627 (LBL-8470) 

RESIDENTIAL BUILDINGS/COOLING LOAD 
Individual load center: solar heating and cooling commercial 

roject, 4:22197 (EPRI-ER-515-SR) 

RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
500 homes: the energy inspection service, 4:23625 (LBL-6877) 
Energy efficient windows program, 4:23588 (LBL-6877) 
Long-range building and oe standards (Promotion of 

energy Eeuneeeadienls 4:23626 (LBL-6877) 

RESIDENTIAL BUILDINGS/HEALTH HAZARDS 
Impact of reduced infiltration and ventilation on indoor air quality 

in residential buildings, 4:23627 (LBL-8470) 

RESIDENTIAL BUILDINGS/HEAT LOSSES 
Measured heat loss coefficient of solar heated buildings, 4:22284 

RESIDENTIAL BUILDINGS/HEATING LOAD 
Individual load center: solar heating and cooling commercial 

project, 4:22197 (EPRI-ER-515-SR) 

RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 
PLA 


Energy storage for photovoltaic conversion. Volume III. 
Residential systems. Final report, 4:22018 (TID-28779) 
RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 
SUPPLIES 
Photovoltaic mission analysis: some recent results, 4:22015 (SAN- 
1101/PA8-8) 
RESIDENTIAL BUILDINGS/RETROFITTING 
Material criteria and installation practices for the retrofit 
application of insulation and other weatherization materials, 
4:23624 (DOE/CS-0051) 
Solar heating retrofit of an urban row house: construction and 
start up, 4:22268 
RESIDENTIAL BUILDINGS/SOLAR AIR CONDITIONING 
Realistic sizing of residential solar heating and cooling systems, 
4:22247 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Can you do it in the city: architectural aspects of solar energy use 
in an urban setting, 4:22246 
Measured heat loss coefficient of solar heated buildings, 4:22284 
Realistic sizing of residential solar heating and cooling systems, 
4:22247 
Residential on site solar heating systems: a project evaluation 
using the capital asset pricing model, 4:21983 (LBL-8298) 
Solar energy potential for residential water heating and space 
heating in the 12th Congressional District of Pennsylvania. 
Analysis memorandum, 4:21982 (DOE/EIA-0102/22) 
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Solar space and soil heating in the Colorado State University 

combined residence-greenhouse, 4:22291 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 

Experiences with a low cost residential solar hot water system, 
4:22332 

Project sunshower: preliminary results and conclusions (Student 
resident halls at San Jose State University), 4:22329 

Residential on site solar heating systems: a project evaluation 
using the capital asset pricing model, 4:21983 (LBL-8298) 

Solar energy potential for residential water heating and space 
heating in the 12th Congressional District of Pennsylvania. 
Analysis memorandum, 4:21982 (DOE/EIA-0102/22) 

RESIDENTIAL BUILDINGS/STANDARDS 

Long-range building and appliance standards (Promotion of 
energy conservation), 4:23626 (LBL-6877) 

RESIDENTIAL BUILDINGS/SYSTEMS ANALYSIS 

Individual load center: solar heating and cooling commercial 
project, 4:22197 (EPRI-ER-515-SR) 

RESIDENTIAL BUILDINGS/THERMAL INSULATION 

Insulation insomnia: a cure, 4:23484 

RESIDENTIAL BUILDINGS/VENTILATION 
Impact of reduced infiltration and ventilation on indoor air quality 
in residential buildings, 4:23627 (LBL-8470) 
RESIDENTIAL BUILDINGS/WINDOWS 
Energy efficient windows program, 4:23588 (LBL-6877) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 

Ever heard of retrofit. A guide for the home remodeler, 4:23623 
(DOE/CS-0001) 

Water conservation scenario for the residential and industrial 
sectors in California: potential savings of water and related 
energy, 4:23446 (LBL-6877) 

RESIDENTIAL SECTOR/GAS APPLIANCES 
Energy conservation in the natural gas industry, 4:23523 
RESIDENTIAL SECTOR/HEATING LOAD 

Comprehensive areal model of residential heating demands, 
4:22558 (BNL-24998) 

RESIDENTIAL SECTOR/INDOOR AIR POLLUTION 

Indoor air pollution in residential buildings, 4:24480 (LBL-6877) 

RESIDENTIAL SECTOR/RETROFITTING 

Ever heard of retrofit. A guide for the home remodeler, 4:23623 

(DOE/CS-0001) 
RESIDUAL FUELS/CHARGES 

Historic and forecasted energy prices by U.S. Department of 
Energy region and fuel type for three macroeconomic scenarios 
and one imported oil price escalation scenario, 4:21464 (DOE/ 
EIA-0102/27) 

RESIDUAL FUELS/COMBUSTION 
Safety devices of a combination top gas/heavy oil burner, 4:24322 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM/EVALUATION 
Determination of residual oil saturation, 4:21418 
RESIDUES 
See also ASHES 
RESIDUES/CHEMICAL COMPOSITION 

Optimization studies of various coal-conversion systems. Quarterly 

report, January-March 1978, 4:21181 (FE-2274-6) 
RESIDUES/GASIFICATION 

Gasification of residual materials from coal liquefaction. Quarterly 
report, July-September 1978, 4:21180 (FE-2247-19) 

Gasification of residual materials from coal liquefaction. 
Evaluation of Rocketdyne char as feedstock to Texaco 
gasification process. Final report on Type I Laboratory Test, 
4:21179 (FE-2247-17) 

Optimization studies of various coal-conversion systems. Quarterly 
report, January-March 1978, 4:21181 (FE-2274-6) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTANCE HEATING 

Heat release of resistance heater coils in a reference system, 

4:24168 
RESISTIVITY LOGGING/RANGE 

Extending the range of investigation of borehole electrical 

measurements, 4:21670 
RESOLUTION/TEMPERATURE DEPENDENCE 

Low temperature electron microscopy and electron diffraction of 
the purple membrane of Halobacterium halobium, 4:24635 
(LBL-7487) 

RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS/BONDING 
Polyimide bonded resonators, 4:24304 (CONF-780596-2) 
RESOURCE ASSESSMENT/MATHEMATICAL MODELS 

Estimation methodology for energy supply from natural 

resources. Final report, 4:21334 (EPRI-EA-788) 


RNA/METABOLISM 


RESOURCE CONSERVATION/GOVERNMENT POLICIES 
The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
concerns in the state of Hawaii. Technical study, 4:23503 (PB- 
281293) 
RESOURCE DEVELOPMENT/ENVIRONMENTAL POLICY 
Indian lands environment: who should protect it, 4:23453 
RESOURCE RECOVERY ACTS 
Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 
4:21324 (EPRI-FP-878) 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/GLOBAL ASPECTS 
10'2: a check on Earth carrying capacity for man, 4:23437 
RESPIRATION/BIOCHEMICAL REACTION KINETICS 
Photosynthesis and respiration in relation to productivity of crops, 
4:22083 
RETINA/BIOLOGICAL RADIATION EFFECTS 
Effects of ionizing radiation on the light sensing elements of the 
retina (Structural and physiological effects of carbon, helium, 
and neon ions on rods and cones of salamanders and mice), 
4:24661 (LBL-5683) 
REVEGETATION/PREFERRED SPECIES 
Influence of uranium mill tailings on tree growth at Elliot Lake, 
4:21837 
RF SYSTEMS/FAULT TREE ANALYSIS 
Failure data analysis of the SuperHILAC radio frequency 
subsystem, 4:24350 (LBL-8631) 
RHENIUM ALLOYS/ION MICROSCOPY 
Atom probe field ion microscope study of the range and 
diffusivity of helium in tungsten, 4:23963 (COO-3158-63) 
RHO-765 RESONANCES/HADRONIC PARTICLE DECAY 
Backward resonance production of pi minus plus proton goes to 
neutron pi plus pi minus at 8 GeV/c (Production mechanisms) 
4:24789 (COO-1195-415) 
RHO-765 RESONANCES/RADIATIVE DECAY 
Pion dissociation in the nuclear Coulomb field, 4:24779 (COO- 
1764-337) 
RHODIUM 106/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/RELIABILITY 
Large LMFBR shutdown heat removal system reliability trade-off 
study, 4:22866 (WARD-SR-3045-7) 
RIBONUCLEIC ACID 
See RNA 
RICE/PHOTOSYNTHESIS 
Effects of light intensity on the rates of photosynthesis and 
photorespiration in Cs and Cy plants, 4:22086 
RICHLAND/BUDGETS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
RICHLAND/FINANCIAL DATA 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
RICHLAND/REGIONAL ANALYSIS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIO BLANCO EVENT 
Update on the LLL gas stimulation program, 4:21582 (MERC/ 
SP-77/5) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT/DECISION MAKING 
Risk in the pursuit of benefit, 4:23443 
RISK ASSESSMENT/MATHEMATICAL MODELS 
Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 
RIVETS 
See FASTENERS 
RNA 
(Ribonucleic acid.) 
RNA/METABOLISM 
Altered RNA metabolism in cultured mammalian cells exposed to 
low levels of Cd**: correlation of the effects with C®* uptake 
and intracellular distribution, 4:24683 (CONF-771017-) 





RNA/MOLECULAR STRUCTURE 


RNA/MOLECULAR STRUCTURE 
Synopsis of research on RNA secondary structure, 4:24591 (LA- 
7539-MS 
ROADS/CONSTRUCTION 
Use of waste and low-grade materials in road construction. 7. 
Miscellaneous wastes, 4:23666 (PB-281416) 
ROADS/ENERGY CONSERVATION 
Energy saving methods of restoring pavement surface 
characteristics. Research study, (final) September 1975-August 
1976, 4:23661 (PB-281901) 
ROADS/ENVIRONMENTAL IMPACTS 
The balance sheet technique. Volume I. The balance sheet analysis 
technique for preconstruction review of airports and highways, 
4:24494 (TID-28789) 
ROADS/REPAIR 
Energy saving methods of restoring pavement surface 
characteristics. Research study, (final) September 1975-August 
1976, 4:23661 (PB-281901) 
ROADS/WASTE PRODUCT UTILIZATION 
Use of waste and low-grade materials in road construction. 7. 
Miscellaneous wastes, 4:23666 (PB-281416) 
ROBINSON-2 REACTOR/FUEL CANS 
Tensile properties and annealing characteristics of H.B. Robinson 
spent fuel cladding, 4:22770 
ROCK BEDS/COLD STORAGE 
Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 
ROCK BEDS/HEAT TRANSFER 
Numerical simulation of reversible heat transfer in packed beds 
(Thermal energy storage), 4:23337 
ROCK BEDS/NUMERICAL ANALYSIS 
Numerical simulation of reversible heat transfer in packed beds 
(Thermal energy storage), 4:23337 
ROCK BEDS/SENSIBLE HEAT STORAGE 
Design and performance of an industrial sized pebble bed, 4:22314 
Heat storage water tank (Patent), 4:22477 
ROCK BURSTS/FORECASTING 
Spontaneous fracture of coal during drilling as an indication of the 
burst danger of the critical zone of the stratum, 4:21290 
ROCK DRILLING 
See also DRILLS 
ROCK DRILLING/DRILLING EQUIPMENT 
Ring drilling, 4:21947 
ROCK DRILLING/JET DRILLS 
Jet cutting efficiency (Droplets vs continuous jets), 4:24245 
(UCID-18040) 
S 


See also IGNEOUS ROCKS 
PHOSPHATE ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/ACTIVATION ANALYSIS 
Activation analysis of ores and minerals (187 references), 4:24055 
Instrumental neutron activation analysis as a routine method for 
rock analysis, 4:24054 (N-78-17550) 
ROCKS/CHEMICAL COMPOSITION 
Quartz content of geothermal well core and pH value of 
suspension, 4:22528 (CONF-761253-5) 
ROCKS/ELECTRIC CONDUCTIVITY 
Change of specific resistivity of moist rock with temperature, 
4:22563 (CONF-761253-14) 
ROCKS/GEOLOGY 
Scoping study of salt domes, basalts and crystalline rock as related 
to long term risk modeling for deep geologic disposal of nuclear 
waste, 4:21821 (UCRL-13945) 
ROCKS/HEAT TRANSFER 
Near-surface heater experiments, 4:21811 (SAND-78-1401C) 
ROCKS/HYDRAULIC FRACTURING 
LLL Gas Stimulation Program. Quarterly progress report, July- 
September 1978, 4:21557 (UCRL-50036-78-3 
ROCKS/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
ROCKS/RADIONUCLIDE MIGRATION 
Interactions of simulated waste radionuclides and rocks (Cs, Sr, 
Gd, U on argillite, sandstone, dolomite, clayey halite.), 4:21808 
(SAND-78-0929C) 
Migration studies of radionuclides at the WIPP site (Effects of 
organics on mobility of Gd, Eu, Ce), 4:21812 (SAND-78-1936C) 
ROCKS/THERMAL CONDUCTIVITY 
Measurement of thermal conductivity of moisture containing rock 
core at a slightly high temperature, 4:22565 (CONF-761253-17) 
ROCKY FLATS PLANT : 
Construction management problems have delayed completion of 
the new plutonium facilities at Rocky Flats, Colorado, 4:21706 
(PB-281904) 
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ROCKY MOUNTAIN REGION 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 
ROCKY MOUNTAIN REGION/NATURAL GAS WELLS 
Environmental readiness document: enhanced gas recovery. 
Commercialization Phase III planning, 4:21575 (DOE/ERD- 
0011 


ROD EJECTION ACCIDENTS/MATHEMATICAL MODELS 
Application of reactivity weighting to rod ejection accident 
analysis in a pressurized water reactor, 4:23188 
ROLLER BEARINGS/MATERIALS 
Ceramic bearings for turbine applications, 4:23760 
ROOFS/RADIATIVE COOLING 
Solar heat collector and radiator for building roof (Patent), 
4:22409 
ROOT ABSORPTION/BIOCHEMICAL REACTION KINETICS 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
ROOTS/RESPIRATION 
Impact of crude oil on root respiration and levels of soluble soil 
cellulase in coastal arctic tundra, 4:24526 (CONF-760429-) 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/DESIGN 
Superconductive winding, 4:24178 
ROTORS/FABRICATION 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
Developments in press bonding of duo-density rotors, 4:23749 
Development of multi-density silicon nitride turbine rotors, 
4:23762 
Injection molded and duo density silicon nitride, 4:23764 
NDE techniques used for ceramic turbine rotors, 4:23750 
Post hot pressing of reaction bonded silicon nitride, 4:23763 
Study of the processing and bond strength of hot pressed SisN,, 
4:23745 


ROTORS/FAILURES 
Predicting time-dependent reliability of ceramic rotors, 4:23744 
ROTORS/MATERIALS 

2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 

Ceramic turbine rotor reliability and failure analysis in the hot spin 
test rig, 4:23752 

Ceramic turbine rotors: engine test and development, 4:23753 

Developments in press bonding of duo-density rotors, 4:23749 

Development of a ceramic turbine rotor hot spin test rig, 4:23751 

Development of ceramic parts for a truck gas turbine at MTU, 
4:23761 

Development of multi-density silicon nitride turbine rotors, 
4:23762 

Injection molding 2.7 g/cc silicon nitride turbine rotor blade rings 
utilizing automatic control, 4:23748 

NDE techniques used for ceramic turbine rotors, 4:23750 

Post hot pressing of reaction bonded silicon nitride, 4:23763 

Predicting time-dependent reliability of ceramic rotors, 4:23744 

—, of the processing and bond strength of hot pressed SisNs, 
4:23745 


ROTORS/NONDESTRUCTIVE TESTING 
NDE techniques used for ceramic turbine rotors, 4:23750 
ROTORS/PERFORMANCE TESTING 
Ceramic turbine rotor reliability and failure analysis in the hot spin 
test rig, 4:23752 
Ceramic turbine rotors: engine test and development, 4:23753 
Development of a ceramic turbine rotor hot spin test rig, 4:23751 
a of ceramic parts for a truck gas turbine at MTU, 
4:23761 


Development of multi-density silicon nitride turbine rotors, 
4:23762 


ROTORS/RELIABILITY 

Ceramic turbine rotor reliability and failure analysis in the hot spin 
test rig, 4:23752 

Development of a ceramic turbine rotor hot spin test rig, 4:23751 

Rosy of steam turbine rotors (STRAP), 4:22609 (EPRI-NP- 

Steam turbine rotor reliability: task details (STRAP), 4:22608 
(EPRI-NP-923) 

~—_ - _ processing and bond strength of hot pressed SisNa, 


ROTORS/SERVICE LIFE 


Reliability of steam turbine rotors (STRAP), 4:22609 (EPRI-NP- 
923-SY) 
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Steam turbine rotor reliability: task details (STRAP), 4:22608 
(EPRI-NP-923) 
ROTORS/STRESS ANALYSIS 
Predicting time-dependent reliability of ceramic rotors, 4:23744 
RUBIDIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:24052 (IS-T-821) 
RUBIDIUM/LEACHING 
Hydrothermal reactions of nuclear waste solids . A preliminary 
study (At 350 and 250°C), 4:21796 (PNL-2759) 
RUBIDIUM/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
RUBIDIUM 86/ENVIRONMENTAL TRANSPORT 
Mineral cycling in a young Douglas fir forest stand (**P, ®*Rb, 
*°Ca), 4:24546 (CONF-760429-) 
RUBIDIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
RUBIDIUM ISOTOPES/ROOT ABSORPTION 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
RUNOFF/WATER TREATMENT 
Environmental control technology for contaminated drainage 
from coal and coal wastes, 4:21248 (LA-UR-78-3151) 
RUPTURE DISKS 
See RELIEF VALVES 
RURAL AREAS/POWER SYSTEMS 
1977 rural electric power conference, 4:22706 
RUTHENIUM 100/VIBRATIONAL STATES 
Single proton stripping to }°Ru (®°Tc(*He,d), 33 1/2 MeV: 
spectra, angular distributions, DWBA; (2J + 1)C?S), 4:24847 
(COO-0535-766) 
RUTHENIUM 101 TARGET/PROTON REACTIONS 
Single neutron pickup to }°Ru (?°'Ru(p,d), 22.9 MeV: spectrum, 
angular distributions, DWBA), 4:24848 (COO-0535-766) 
RUTHENIUM 106/RADIOECOLOGICAL CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429. ) 


S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SABOTAGE 
Program plan. Nuclear power plant design concepts for sabotage 
protection (PWR; BWR), 4:22724 (NUREG/CR-0463) 
SABOTAGE/PHYSICAL PROTECTION DEVICES 
Path enumeration program (ENUMPTH) for physical protection 
effectiveness evaluation, 4:21857 (SAND-78-1349) 
SACCHARIDES/BIOCONVERSION 
Biomass energy for Hawaii. Volume II. Sugar operations. Final 
report, 4:22059 (PB-281073) 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
Preliminary concepts: coordinated safeguards for materials 
management in a thorium-uranium fuel reprocessing plant, 
4:21845 (LA-7411-MS) 
SAFEGUARDS/BIBLIOGRAPHIES 
NEWS (Nuclear Energy, Weapons and Safeguards) data base: a 
computerized bibliography, 1975-April 1978, 4:21851 (P-6219) 
SAFEGUARDS/CALIBRATION STANDARDS 
Nuclear safeguards and the NBS Standard Reference Material’s 
Program, 4:21867 
Standards for chemical or NDA measurements for nuclear 
safeguards: a review, 4:21866 
SAFEGUARDS/DECISION MAKING 
Methodology and preliminary models for analyzing nuclear 
safeguards decisions, 4:21860 (UCRL-13931) 
SAFEGUARDS/DECISION TREE ANALYSIS 
Decision analysis for nuclear safeguards, 4:21868 
SAFEGUARDS/ISOTOPE RATIO 
Isotopic safeguards techniques, 4:21869 
SAFEGUARDS/MEASURING METHODS 
Safeguards needs in the measurement area: the realm of 
measurements, 4:21865 


SAMARIUM 151 TARGET/PROTON REACTIONS 


SAFEGUARDS/MEETINGS 
Nuclear safeguards analysis: nondestructive and analytical 
chemical techniques, 4:21864 
SAFETY 
See also REACTOR SAFETY 
SAFETY/RECOMMENDATIONS 
Maintaining integrity of fire control systems, 4:21453 
AFETY ENGINEERING/QUALITY ASSURANCE 
Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND-78-2176) 
Quality programs and their application to environment, safety, and 
health programs, 4:24718 (SAND-78-1776) 
SAFETY ENGINEERING/RELIABILITY 
Application of quality assurance human factors and reliability 
principles to the prevention of major environment, safety, and 
health incidents, 4:21839 (SAND-78-2176) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY STANDARDS/COMPLIANCE 
Laser Compliance Measurements Handbook for Food and Drug 
Administration laser compliance officials. Final handbook 
report, 4:24717 (PB-281190) 
SALES 
See TRADE 
SALMON/ANIMAL GROWTH 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SALMON/BEHAVIOR 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SALMON/FEEDING 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SALMON/METABOLISM 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SALMON/POPULATION DYNAMICS 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SALMON/SURVIVAL TIME 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SALT DEPOSITS/BIBLIOGRAPHIES 
Fluid inclusions in salt: an annotated bibliography, 4:24728 
(UCID-18102) 
SALT DEPOSITS/DEFORMATION 
Preliminary deformation-mechanism map for salt (with application 
to WIPP), 4:21815 (SAND-79-0076) 
SALT DEPOSITS/EVALUATION 
Evaluation of radar imagery of the North Louisiana Salt Dome 
Area, 4:24729 (Y/OWI/SUB-7242/1) 
SALT DEPOSITS/GEOLOGY 
Scoping study of salt domes, basalts and crystalline rock as related 
to long term risk modeling for deep geologic disposal of nuclear 
waste, 4:21821 (UCRL-13945) 
SALT DEPOSITS/STABILITY 
Microprocessor controlled, low power data acquisition system, 
4:21829 
SAMARIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
SAMARIUM 144 TARGET/NEUTRON REACTIONS 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
SAMARIUM 144 TARGET/PROTON REACTIONS 
(p,n) quasielastic reaction on '**Ba, '*Nd, and '*Sm at 26.0 MeV 
(Differential cross sections), 4:24852 (COO-0535-766) 
SAMARIUM 145/ENERGY LEVELS 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
SAMARIUM 149/ENERGY LEVELS 
Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
SAMARIUM 151 TARGET/PROTON REACTIONS 
Nuclear chemistry project. Progress report, January 1, 1978- 
December 31, 1978 (Summaries of research activities at 
Princeton University), 4:24818 (COO-2184-46) 
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SAMARIUM 154 TARGET/ALPHA REACTIONS 
Long range absorption and other direct reaction components in 
the optical potential (50 and 60 MeV, cross sections), 4:24855 
(BNL-24968) 
SAMARIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
SAMPLE HOLDERS/DESIGN 
Modified specimen stage for x-ray analysis in a TEM, 4:24384 
SAMPLERS/DESIGN 
Liquefied energy fuels spill effects program. Quarterly report, 
July-September 1978, 4:21577 (UCID-17968-78-1) 
Vacuume-bottle system for sampling radioactive solutions, 4:24233 
SAN FRANCISCO BAY/WATER QUALITY 
Estuarine trace element investigations in San Francisco Bay, 
4:24566 (LBL-6877) 
SAND PRESSURE 
See RESERVOIR PRESSURE 
SANDIA LABORATORIES/COMPUTERS 
Long range plan for computing at Sandia Laboratories, 
Albuquerque, 4:25131 (SAND-79-0094) 
SANDIA LABORATORIES/ENGINEERING 
Design definition model project for employee orientation, 4:24144 
(SAND-78-1988) 
SANDIA LABORATORIES/TOTAL ENERGY SYSTEMS 
System study on the feasibility of a coal-fired total-energy plant 
(with solar options) for Sandia Laboratories, 4:23470 (SAND- 
78-0979) 
SANDSTONES/ELECTRIC LOGGING 
High temperature electrical conductivity of shaly sands, 4:24434 
SANDSTONES/PETROLOGY 
Subsurface environmental facies and reservoir relationships of the 
McMurray oil sands, Northeastern Alberta, 4:21602 
SANDSTONES/SURFACE PROPERTIES 
Relative wetting properties of crude oils in Berea sandstone, 
4:21497 (BETC/RI-78/9) 
SASKATCHEWAN/COAL DEPOSITS 
Saskatchewan coal resource report published, 4:21271 
SASKATCHEWAN/COAL RESERVES 
Saskatchewan coal resource report published, 4:21271 
SASKATCHEWAN/GEOCHEMICAL SURVEYS 
Possible pitfalls in the search for uranium deposits using lake 
sediments and lake waters, 4:21669 
SAVANNAH RIVER PLANT/RADIATION MONITORING 
Environmental radiation monitoring and effects, 4:21840 (TID- 
29335) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Alternatives for long-term management of high-level liquid wastes 
at SRP, 4:21745 (TID-29335) 
Meeting of the panel on Savannah River Plant waste, Aiken, 
South Carolina: text of SRP presentations, 4:21743 (TID-29335) 
Nature and origin of Savannah River Plant wastes and current 
waste management practices, 4:21744 (TID-29335) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
STORAGE 
History of waste tank 14, 1957 through 1974, 4:21779 (DPSPU-77- 
11-19) 
History of waste tank 11, 1955 through 1974, 4:21786 (DPSPU-78- 
11-12) 
History of waste tank 12, 1956 through 1974, 4:21783 (DPSPU-78- 
11-9) 
History of waste tank 16, 1959 through 1974, 4:21778 (DPSPU-77- 
11-17) 
History of waste tank 1, 1954 through 1974, 4:21782 (DPSPU-78- 
11-8) 
History of waste tank 15, 1959 through 1974, 4:21780 (DPSPU-77- 
11-26) 
History of waste tank 21, 1961 through 1974, 4:21784 (DPSPU-78- 
11-10) 
History of waste tank 10, 1955 through 1974, 4:21785 (DPSPU-78- 
11-11) 
History of waste tank 13, 1956 through 1974, 4:21781 (DPSPU-78- 
11-2) 
SCALAR FIELDS/RENORMALIZATION 
Gauge field theories. Part three. Renormalization (Exact 
symmetry and symmetry breaking), 4:24813 (COO-1545-245) 
SCALING/GEOCHEMISTRY 
Investigation report of scale formed by hydrothermal action in 
Takinogami field, 4:22547 (CONF-761253-6) 
SCANDIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
SCANDIUM 43/HIGH SPIN STATES 
Ca(a,p)**Sc reaction, 4:24836 (COO-0535-766) 
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SCANDIUM HYDRIDES/CRYSTAL STRUCTURE 
ESR evidence of octahedral site occupation in ScH/sub x/:Er, 
4:24037 (SAND-78-1400C) 
SCANDIUM OXIDES/CRYSTAL STRUCTURE 
System Zirconia-Scandia, 4:23994 
SCANDIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
System Zirconia-Scandia, 4:23994 
MUS/METABOLISM 
Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/ENERGY ACCOUNTING 
Saving energy in schools, 4:23644 (LBL-6877) 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Saving energy in schools, 4:23644 (LBL-6877) 
SCHOOL BUILDINGS/ENERGY CONSUMPTION 
Community colleges project (Energy auditing in California 
community and junior colleges), 4:23645 (LBL-6877) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Preliminary results from a test array of 3X CPC collectors in a 
school heating application, 4:22433 
Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 
78/50) 
SCHOOL BUILDINGS/SOLAR WATER HEATING 
Preliminary results from a test array of 3X CPC collectors in a 
school heating application, 4:22433 
Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 


78/50) 
SCHOOL BUILDINGS/SPACE HEATING 
Gas heat pump in the school and sport centre of Altenkunstadt, 
4:23649 


SCHOTTKY BARRIER DIODES/FABRICATION 
Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, April 1-June 30, 1977, 4:22013 (NSF/ 
RANN/SE/AER-73-03197/PR/77/2) 
SCHROEDINGER EQUATION/NUMERICAL SOLUTION 
Variational approach to operator and matrix Pade approximants. 
oppo to Pere scattering and field theory, 4:24816 
SCIN . ILLATIO COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/DESIGN 
Radiation monitor (Patent), 4:24369 
SCINTILLATION COUNTERS/OPERATION 
Radiation monitor (Patent), 4:24369 
SCRAP METALS/DECONTAMINATION 
Treatment of metallic wastes by smelting, 4:21758 (NLCO-1157) 
SCREWS 
See FASTENERS 
SCRUBBERS/COMPARATIVE EVALUATIONS 
Comparison of five types of low-energy scrubbers for dust 
control, 4:21274 (BM-RI-8289) 
SCRUBBERS/DESIGN 
Process and system for measuring sulfur dioxide pollution 
(Patent), 4:24335 
Process for removing SO2 and NO/sub x/ from gases (Patent), 


4:22666 
SCRUBBERS/EFFICIENCY 
Evaluation of 1-MW horizontal scrubber. Final report, 4:21242 
(EPRI-FP-752) 
SCRUBBERS/EVALUATION 
Evaluation of 1-MW horizontal scrubber. Final report, 4:21242 
(EPRI-FP-752) 
SCRUBBERS/OPERATION 
Process for removing SO2 and NO/sub x/ from gases (Patent), 
4:22666 
SCRUBBERS/PERFORMANCE 
ICCO exchanger: testing and development of a washer- 
recuperator of exhaust gas heat, 4:23620 (DOE-tr-153) 
SCRUBBERS/PROCESS CONTROL 
yr ry es scrubber operation and control study. Final 
port (Experience at 6 U.S. utilities), 4:22655 (EPRI-FP-627) 
SCRUBBERS, RELIABILITY 
Lime/limestone scrubber operation and control study. Final 
report (Experience at 6 U.S. utilities), 4:22655 (EPRI-FP-627) 
SCRUBBERS/SLUDGES 
Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP-942) 
ALS 


See also GASKETS 
SEALS/DESIGN 
Seal (Patent), 4:24246 
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SEALS/FABRICATION 
Development of improved gaskets, sealants and cables for use in 
geothermal well logging equipment. Interim summary report, 
January 1-December 31, 1977, 4:22550 (SAN-1325-1) 
Sealing member and combination there-of and method of 
producing said sealing member (Patent), 4:23578 
SEALS/MATERIALS 
Development of improved gaskets, sealants and cables for use in 
geothermal well logging equipment. Interim summary report, 
January 1-December 31, 1977, 4:22550 (SAN-1325-1) 
SEALS/TEST FACILITIES 
Deformation of the Sandia metallic ring seal test fixture (LMFBR 
spent fuel casks), 4:24240 (SAND-78-2191) 
AS 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/BIOGEOCHEMISTRY 
Mid-Pacific Marine Laboratory. Annual report, July 1, 1975-June, 
30, 1976, 4:24553 (NVO-0628-2) 
SEAS/BIOMASS PLANTATIONS 
Possibilities of biomass from the ocean: the Marine Farm Project, 
4:22090 
SEAS/ECOLOGY 
Mid-Pacific Marine Laboratory. Annual report, July 1, 1975-June, 
30, 1976, 4:24553 (NVO-0628-2) 
SEAS/HEAT TRANSFER 
Variation of the ocean-atmosphere system as a consequence of 
feedback mechanisms, 4:24469 (COO-1340-58) 
SEAS/THERMAL POLLUTION 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809 109-2) 
SEAWATER/AROMATICS 
Application of trace analytical techniques to a study of 
hydrocarbon composition upon dispersion of petroleum in a 
flowing seawater system, 4:21486 
SEAWATER/CHEMICAL COMPOSITION 
Application of trace analytical techniques to a study of 
hydrocarbon composition upon dispersion of petroleum in a 
flowing seawater system, 4:21486 
SEAWATER/COASTAL REGIONS 
Potential environmental effects associated with brackish water 
cooling towers at Chalk Point, Maryland, 4:24522 (CONF- 
760429-) 
SEAWATER/ENVIRONMENTAL EFFECTS 
Potential environmental effects associated with brackish water 
cooling towers at Chalk Point, Maryland, 4:24522 (CONF- 
760429-) 
SEAWATER/REDOX REACTIONS 
Fate of chlorine in seawater. Progress report, August 1, 1977- 
September 31, 1978, 4:24567 (ORO-5572-1) 
SEAWATER/USES 
Feasibility of a district cooling system using natural cold waters. 
Final report. Phase II: site-specific study and preliminary design 
of a Miami Beach Seawater Cooling District. Phase III: 
preliminary assessment of the U.S. fresh water resource for the 
district cooling of buildings, 4:23699 (ORO-4875-1) 
SEAWEEDS/ALGAE 
Some aspects of the growth and yield of Gracilaria tikvahiae in 
culture, 4:24630 
SEAWEEDS/ANAEROBIC DIGESTION 
Fuel gas production from selected biomass via anaerobic 
fermentation, 4:22095 
SEAWEEDS/CULTIVATION 
Biological constraints on seaweed culture, 4:22097 
SEAWEEDS/CULTIVATION TECHNIQUES 
Possibilities of biomass from the ocean: the Marine Farm Project, 


4:22 
SEAWEEDS/PRODUCTIVITY 
Biological constraints on seaweed culture, 4:22097 
SEBACEOUS GLANDS 
See SKIN 
SECURITY 
Physical protection of nuclear facilities quarterly progress report, 
April-June, 1978 (PWR; BWR), 4:22722 (NUREG/CR-0360) 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/GEOTHERMAL GRADIENTS 
Geothermal gradients in the southern Nigeria Basin, 4:21340 
SEDIMENTS/ACTIVATION ANALYSIS 
Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 
SEDIMENTS/CHEMICAL ANALYSIS 
Comparison of extraction methods for hydrocarbons in marine 
sediment, 4:21485 
Comparison of methods for the analysis of hydrocarbons in marine 
sediments, 4:21491 


SEMICONDUCTOR LASERS/MODE CONTROL 


Methods of analysis for polynuclear aromatic hydrocarbons in 
environmental samples, 4:21501 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 

SEDIMENTS/CHEMICAL COMPOSITION 

Basic data for the geochemical evaluation of National Petroleum 

Reserve, Alaska, 4:21336 (USGS-OFR-78-70D) 
SEDIMENTS/CLASSIFICATION 

Granulometric data 241-A Tank Farm monitoring well sediments, 
4:21802 (RHO-LD-11) 

Granulometric data 241-AX Tank Farm monitoring well 
sediments, 4:21803 (RHO-LD-12) 

Granulometric data 241-SX Tank Farm monitoring well 
sediments, 4:21805 (RHO-LD-18) 

Granulometric data 241-TY Tank Farm monitoring well 
sediments, 4:21806 (RHO-LD-21) 

Granulometric data 241-C Tank Farm monitoring well sediments, 
4:21804 (RHO-LD-16) 

SEDIMENTS/CONTAMINATION 

Characterization of soluble copper species in estuarine sediments, 
4:24561 (CONF-760429-) 

Comparison of trace metals in South Carolina floodplain and 
marsh sediments (Copper, zinc, lead, molybdenum), 4:24562 
(CONF-760429-) 

SEDIMENTS/MINERAL CYCLING 

Chemical transformations of cadmium and zinc in Mississippi 
River sediments as influenced by pH and redox potential, 
4:24560 (CONF-760429-) 

SEDIMENTS/POLLUTION 

Mercury in fish and sediments in two eutrophic Michigan lakes 

with respect to time and urbanization, 4:24564 (CONF-760429-) 
SEDIMENTS/STABILITY 

Mechanical response of marine sediments resulting from isolation 

of radioactive wastes, 4:21816 (SAND-79-0219C) 
SEISMIC P WAVES/VELOCITY 
Comparison of log and laboratory measured P-wave and S-wave 
velocities, 4:24723 
SEISMIC S WAVES 
See also EARTHQUAKES 
SEISMIC SURVEYS 
SEISMIC S WAVES/VELOCITY 
Comparison of log and laboratory measured P-wave and S-wave 
velocities, 4:24723 
SEISMIC SURVEYS/DATA ANALYSIS 
Direct methods for seismic profiling, 4:24724 (COO-2482-9) 
SEISMIC SURVEYS/DATA PROCESSING 
Well log editing in support of detailed seismic studies, 4:24428 
SEISMIC SURVEYS/RELIABILITY 
Ways of improving the efficiency of seismic survey operations in 
the southern regions of the Siberian Platform, 4:21345 
SEISMIC SURVEYS/SIGNALS 
Signal design in the Vibroseis technique, 4:24727 
SELENIUM/ABSORPTION SPECTROSCOPY 

Effect of coal cleaning on fugitive elements: a progress report, 
4:21293 (COO-4427-17) 

Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 

SELENIUM/ACTIVATION ANALYSIS 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials b 
destructive neutron activation analysis, 4:24052 (IS-T-821) 

SELENIUM/REMOVAL 

Effect of coal cleaning on fugitive elements: a progress report, 

4:21293 (COO-4427-17) 
SELENIUM/TOXICITY 

Growth responses of selected freshwater algae to trace elements 
and scrubber ash slurry generated by coal-fired power plants, 
4:21260 (IS-T-814) 

SELENIUM 79/RADIATION MONITORING 

Methods evaluation and development for the monitoring of 
technetium-99 and selenium-79 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4:21701 (ICP-1174) 

SELEXOL PROCESS/COMPARATIVE EVALUATIONS 

H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM-6077) 

SELEXOL PROCESS/FLOWSHEETS 

Bulk removal of carbon dioxide with Selexol solvent at Pikes Peak 
Plant, 4:21553 (CONF-7703114-) 

SEMICONDUCTOR LASERS/CURRENT DENSITY 
Current confinement in semiconductor lasers (Patent), 4:24268 
SEMICONDUCTOR LASERS/DESIGN 

Spin-flip raman laser with increased tuning range and increased 

efficiency (Patent), 4:24263 
SEMICONDUCTOR LASERS/MODE CONTROL 

Near and far-field analytical approximations for the fundamental 

mode in symmetric waveguide DH lasers, 4:24267 





SEMICONDUCTOR LASERS/RADIATION EFFECTS 


SEMICONDUCTOR LASERS/RADIATION E 

Radiation effects in optical emitters and receivers, 4:24396 

(SAND-78-1798C) 
SENEGAL/SOLAR INDUSTRY 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
SEPARATION PROCESSES 
See also CHROMATOGRAPHY 
DESALINATION 
ISOTOPE SEPARATION 
REPROCESSING 
SOLVENT EXTRACTION 
SEPARATION PROCESSES/INFORMATION SYSTEMS 

Separation Systems Data Base: a users’ manual, 4:24078 (ORNL/ 
TM-6593) 

SERPUKHOV SYNCHROTRON/ACCELERATOR FACILITIES 

Institute of High Energy Physics 76 GeV proton synchrotron, 
4:24352 (LA-tr-78-66) 

SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/ANAEROBIC DIGESTION 
Enhancement of methane production in the anaerobic digestion of 
sewage sludges, 4:21929 (PNL-SA-6807) 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
SEWAGE SLUDGE/FERMENTATION 

Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
SEWAGE SLUDGE/PYROLYSIS 

Method of treating sewage sludge (Patent), 4:24313 
SEWAGE SLUDGE/RADIATION EFFECTS 

Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

SEWAGE SLUDGE/RADIOSTERILIZATION 

Creating and operating an irradiator for use in a polishing stage of 
wastewater treatment, 4:24643 (INIS-mf-4220) 

Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 

Experience at Deer Island with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf-4220) 

Pilot plant study, 4:21879 (SAND-78-1959C) 

Radiation inactivation of animal viruses in culture fluid and 
sewage; a case study, 4:24640 (INIS-mf-4220) 

Recent developments in Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS-mf-4220) 

Results of sludge irradiation with electrons at AEG Telefunken 
Radiation Center in Wedel, 4:21878 (INIS-mf-4220) 

Sewage sludges disinfection, 4:24641 (INIS-mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

SEWAGE SLUDGE/WASTE PROCESSING 

Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 

SEWAGE SLUDGE/WASTE PRODUCT UTILIZATION 

Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 

SEWAGE TREATMENT 
See WASTE PROCESSING 
SHAFTS/OSCILLATIONS 

Analysis of the mechanical oscillations in the transmission shaft 

turbine-alternator, 4:22612 (N-78-23448) 
SHAFTS/TORSION 

The mechanical load on the transmission shaft turbine-alternator la 
sollecitazione meccanica sull’albero di trasmissione turbina- 
alternatore, 4:22611 (N-78-23447) 

SHALE GAS/CHEMICAL COMPOSITION 

Gas chromatographic analysis of Fischer retort products of the 

New Albany Shale, 4:21624 (MERC/SP-77/5) 
SHALE OIL/CHEMICAL COMPOSITION 

Gas chromatographic analysis of Fischer retort products of the 

New Albany Shale, 4:21624 (MERC/SP-77/5) 
SHALE OIL/PRODUCTION 

Effects of thermal history on oil shale pyrolysis products, 4:21629 

Oil shale retorting process (Patent; reduction of arsenic content in 
shale oil), 4:21626 

SHALE OIL/RECOVERY 

DOE-sponsored in situ shale oil recovery projects, 4:21618 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium, 4:21673 (GJBX-4(79)(Vol.1)) 

Numerical modeling of a true in situ oil shale retort, 4:21607 
(SAND-78-1306) 

SHALE OIL/SEPARATION PROCESSES 
Extraction of oil shales and tar sands (Patent), 4:21628 
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SHALES 
See also OIL SHALES 
SPENT SHALES 
SHALES/SORPTIVE PROPERTIES 
Controlled sample program publication No. 1: characterization of 
rock samples (Interlaboratory methodology comparison for 
measuring radionuclide distribution in rocks), 4:21797 (PNL- 
2797) 
SHEAR WAVES 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/DYNAMIC LOADS 
Radiation-induced impulse loading on a spherical shell, 4:24151 
(SAND-78-1915) 
SHELLS/PHYSICAL RADIATION EFFECTS 
Radiation-induced impulse loading on a spherical shell, 4:24151 
(SAND-78-1915) 
SHIELDING/DESIGN 
Low-pressure-drop reactor cavity shield system, 4:22802 
Shield design against neutron streaming in the vicinity of a BWR 
ressure vessel, 4:22760 
SHIELDING/INFORMATION CENTERS 
Radiation Shielding Information Center and Biomedical 
Computing Technology Information Center, 4:24882 (TID- 
29395) 
SHIELDING/RADIATION STREAMING 
Radiation shielding for BWR shield wall penetrations, 4:22761 
Reactor cavity streaming: the problem and engineered solutions, 
:22799 


Shield design canes neutron streaming in the vicinity of a BWR 
pressure vessel, 4:22760 
SHIELDING/RADIATION TRANSPORT 
Benchmark tests of radiation transport computer codes for reactor 
core and shield calculations, 4:22965 
SHIELDING MATERIALS/EVALUATION 
Solid neutron shield development, 4:24243 
SHIELDING MATERIALS/MATERIALS TESTING 
Shielding calculations for the fusion materials irradiation test 
facility, 4:25100 
SHIELDING MATERIALS/TEST FACILITIES 
Shielding calculations for the fusion materials irradiation test 
facility, 4:25100 
SHIELDS 
See also BIOLOGICAL SHIELDS 
SHIELDS/DESIGN 
Nuclear reactor cavity streaming shield (Patent), 4:22771 
SHIELDS/PERFORMANCE TESTING 
Radiation shield integrity testing at the new waste calcining 
facility, 4:21842 
SHIP PROPULSION REACTORS/SAFETY ENGINEERING 
Ship building research work relating to the safety of nuclear 
powered merchant ships, 4:23309 (RISLEY-Trans-3121) 
SHIPS 
See also NUCLEAR SHIPS 
SHIPS/DESIGN 
Conceptual design of a floating drilling unit for oil and gas 
exploration in greater waterdepth, 4:21333 (BMFT-FB-M-77- 
01 


SHIVA FACILITY/TARGET CHAMBERS 
Shiva and Argus target diagnostics vacuum systems, 4:25061 
(UCRL-81706) 
SHIVA FACILITY/VACUUM SYSTEMS 
Shiva and Argus target diagnostics vacuum systems, 4:25061 
(UCRL-81706) 
SHOES 
See CLOTHING 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/ENERGY RESOLUTION 
Response of a uranium-plastic calorimeter to low GeV (= 10- 
GeV) protons, 4:24386 (ORNL/TM-6709) 
SHOWER COUNTERS/TRIGGER CIRCUITS 
High speed trigger system for total deposited energy measurement 
in a liquid argon calorimeter, 4:24387 (SLAC-PUB-2216) 
SHRUBS/CONTAMINATION 
Radiocesium movement in a gray rabbit brush community ('°7Cs, 
chrysothamnus nausosus), 4:24544 (CONF-760429-) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SHUTIN PRESSURE 
pam See RESERVOIR PRESSURE 
See SUDDEN IONOSPHERIC DISTURBANCE 
SILANES/CHEMICAL REACTIONS 
Gas phase reaction of UF. with SiH,, 4:24133 (UCID-17969) 
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SILANES/PRODUCTION 

Feasibility of low-cost, high-volume production of silane and 
pyrolysis of silane to semiconductor-grade silicon. Quarterly 
progress report, April-June 1978. Low cost silicon solar array 
project, 4:22002 (DOE/JPL/954334-7) 

SILANES/THERMAL CONDUCTIVITY 

Process feasibility study in support of silicon material task 1. 

Quarterly technical progress report, 4:22010 (N-78-23561) 
SILASTIC/PERMEABILITY 

Permeation of gases through hollow silicone rubber fibers: effect 

of fiber elasticity on gas permeability, 4:24083 
SILICA/CHEMICAL REACTION KINETICS 

Kinetics of silica deposition from simulated geothermal brines, 

4:22548 (CONF-790108-1) 
SILICA/DEPOSITION 

Kinetics of silica deposition from simulated geothermal brines, 

4:22548 (CONF-790108-1) 
SILICA/MECHANICAL PROPERTIES 

Effect of composition on the mechanical properties of 

aluminosilicate and borosilicate glasses, 4:24000 
SILICA/PRECIPITATION 
Kinetics of silica deposition from simulated geothermal brines, 
4:22548 (CONF-790108-1) 
SILICA/VISCOSITY 
Silica viscosity from 2300° to 2600°K, 4:23997 
SILICA GEL/SINTERING 

Surface area reduction kinetics during intermediate stage sintering, 

4:24014 
SILICA GEL/SORPTIVE PROPERTIES 

Composition and method for collecting radioiodine (Patent 

application), 4:21767 
SILICIDES/SURFACE COATING 

Effects of surface hardening treatments on wear resistance of Mo 

and TZM sheet, 4:23843 
SILICON/CASTING 

Silicon ingot casting-heat exchanger method multi-wire slicing- 
fixed abrasive slicing technique. Phase III. Silicon sheet growth 
development for the large area sheet task of the low-cost solar 
array project. Quarterly progress report No. 1, December 15- 
December 31, 1978, 4:22003 (DOE/JPL/954373-9) 

SILICON/CRYSTAL GROWTH 

Effect of thermal annealing in boron implanted, laser annealed 
silicon, 4:24032 (CONF-781167-5) 

Laser-zone growth in a ribbon-to-ribbon (RTR) process silicon 
sheet growth development for the large area silicon sheet task 
of the low cost silicon solar array project. Technical quarterly 
report no. 8, April 1-June 30, 1978, 4:22005 (DOE/JPL/954376- 
6) 


Low cost silicon solar array project large area silicon sheet task: 
silicon web process development. Quarterly report, 4:22011 (N- 
78-23563) 

Silicon solar cells with low-cost substrates (Patent), 4:22025 

Silicon web process development. Low Cost Solar Array Project, 
Large Area Silicon Sheet Task. Annual report, April 20, 1977- 
April 19, 1978, 4:22006 (DOE/JPL/954654-1) 

SILICON/CUTTING 

Silicon ingot casting-heat exchanger method multi-wire slicing- 
fixed abrasive slicing technique. Phase III. Silicon sheet growth 
development for the large area sheet task of the low-cost solar 
array project. Quarterly progress report No. 1, December 15- 
December 31, 1978, 4:22003 (DOE/JPL/954373-9) 

Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the Low- 
Cost Silicon Solar Array Project. Ninth quarterly report, March 
19, 1978-June 18, 1978, 4:22004 (DOE/JPL/954374-6) 

SILICON/ELECTRICAL PROPERTIES 

Silicon web process development. Low Cost Solar Array Project, 
Large Area Silicon Sheet Task. Annual report, April 20, 1977- 
April 19, 1978, 4:22006 (DOE/JPL/954654-1) 

SILICON/METALLURGICAL EFFECTS 

Development of nickel-chromium-silicon base filler metals, 

4:23830 
SILICON/MICROSTRUCTURE 

Laser-zone growth in a ribbon-to-ribbon (RTR) process silicon 
sheet growth development for the large area silicon sheet task 
of the low cost silicon solar array project. Technical quarterly 
report no. 8, April 1-June 30, 1978, 4:22005 (DOE/JPL/954376- 
6 


) 
SILICON/PRODUCTION 

Feasibility of low-cost, high-volume production of silane and 
pyrolysis of silane to semiconductor-grade silicon. Quarterly 
progress report, April-June 1978. Low cost silicon solar array 
project, 4:22002 (DOE/JPL/954334-7) 

Process feasibility study in support of silicon material task 1. 
Quarterly technical progress report, 4:22010 (N-78-23561) 
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SILICON 28/PROTON REACTIONS 
(p,d) reaction at 800 MeV (Spectra, angular distributions, 
DWBA), 4:24829 (COO-0535-766) 
SILICON 31/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1978-January 1979, 4:24127 (ORO- 
3898-39) 
SILICON ALLOYS/BRAZING 
Development of nickel-chromium-silicon base filler metals, 
4:23830 
SILICON ALLOYS/CASTING 
Experience with permanent modification of aluminum-silicon cast 
alloys, 4:23845 (RFP-Trans-250) 
SILICON ALLOYS/CORROSION 
High-temperature corrosion and creep of Ni-Cr-Fe alloys in 
carburizing and oxidizing environments, 4:23940 
SILICON ALLOYS/CRYSTAL STRUCTURE 
Incompatability of sodium and antimony in the treatment of 
aluminum-silicon alloys, 4:23872 (RFP-Trans-256) 
SILICON ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Metallography of bainitic transformation in silicon containing 
steels, 4:23870 
SILICON ALLOYS/LATTICE PARAMETERS 
Lattice parameters of iron-aluminum silicon alloys with the DOs 
structure, 4:23850 (IS-T-831) 
SILICON ALLOYS/METALLOGRAPHY 
Metallography of bainitic transformation in silicon containing 
steels, 4:23870 
SILICON ALLOYS/TENSILE PROPERTIES 
Mechanisms of tempered martensite embrittlement in low alloy 
steels, 4:23902 
SILICON CARBIDES/DEGASSING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
SILICON CARBIDES/DEPOSITION 
Design and operation of equipment used to develop remote 
coating capability for HTGR fuel particles, 4:23339 (ORNL/ 
TM-6581) 
SILICON CARBIDES/MATERIALS TESTING 
Ceramic heat exchanger applications and developments, 4:23687 
Ceramic material characterization, 4:23746 
Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
SILICON CARBIDES/MECHANICAL PROPERTIES 
Ceramic material characterization, 4:23746 
Evaluation of four commercial SisN, and SiC materials for turbine 
applications, 4:23769 
Progress on injection-molded, reaction-bonded SiC, 4:23747 
Tailoring of Si/SiC composites for turbine applications, 4:23774 
Thermo-mechanical properties of sintered alpha silicon carbide, 
4:23777 
SILICON CARBIDES/MICROSTRUCTURE 
Tailoring of Si/SiC composites for turbine oy nnn 4:23774 
SILICON CARBIDES/NONDESTRUCTIVE TESTING 
Nondestructive evaluation techniques for high-temperature 
ceramic components, 4:24295 (ANL/MSD-78-11) 
SILICON CARBIDES/PERFORMANCE TESTING 
Brittle material design, high temperature gas turbine: stationary 
turbine project summary, 4:22625 
SILICON CARBIDES/PERMEABILITY 
Hydrogen diffusion and solubility in silicon carbide, 4:24013 
SILICON CARBIDES/PHYSICAL RADIATION EFFECTS 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
Radiation damage in ceramics for fusion reactor first-wall 
applications, 4:25098 
SILICON CARBIDES/RESEARCH PROGRAMS 
Development iteration process (For evaluating SisN and SiC 
components for high temperature gas turbines), 4:23742 
Progress on injection-molded, reaction-bonded SiC, 4:23747 
SILICON CARBIDES/SINTERING 
Thermo-mechanical properties of sintered alpha silicon carbide, 
4:23777 
SILICON CARBIDES/SPUTTERING 
Potential for graphite use adjacent to the plasma in nuclear fusion 
reactors, 4:25078 (BNWL-2078) 
SILICON CARBIDES/THERMODYNAMIC PROPERTIES 
Thermo-mechanical properties of sintered alpha silicon carbide, 
4:23777 
SILICON CARBIDES/USES 
Ceramic heat exchanger applications and developments, 4:23687 
Ceramic reheat combustor, demonstration of feasibility, 4:23771 
Development iteration process (For evaluating SisN and SiC 
components for high temperature gas turbines), 4:23742 
Evaluation of four commercial SisN, and SiC materials for turbine 
applications, 4:23769 





SILICON FLUORIDES/THERMAL CONDUCTIVITY 


Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
Tailoring of Si/SiC composites for turbine applications, 4:23774 
SILICON FLUORIDES/THERMAL CONDUCTIVITY 
Process feasibility study in support of silicon material task 1. 
Quarterly technical progress report, 4:22010 (N-78-23561) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS/ENERGY LEVELS 
Fine structure in the 1s2p? *P® and 1s2s2p ‘*P° states of Li-like 
ions, 4:24757 
SILICON NITRIDES/BRAZING 
Solid state brazing of Sis Ns, 4:23779 
SILICON NITRIDES/CRACKS 
Slow crack growth from controlled surface flaws in hot-pressed 
Sis Ns, 4:24001 
SILICON NITRIDES/CREEP 
Creep of reaction bonded silicon nitride, 4:23766 
SILICON NITRIDES/FABRICATION 
Temperature and compositional stability of a YeSigO2: phase in 
oxidized Sis Ns, 4:23985 
SILICON NITRIDES/FATIGUE 
Ceramic bearings for turbine applications, 4:23760 
SILICON NITRIDES/FRACTURE PROPERTIES 
Predicting time-dependent reliability of ceramic rotors, 4:23744 
SILICON NITRIDES/HOT PRESSING 
Ceramic component dsign ARPA/Navy ceramic engine program, 
4:23767 
Developments in press bonding of duo-density rotors, 4:23749 
Isostatic densification and strengthening of reaction sintered SisN,, 
4:23776 
Post hot pressing of reaction bonded silicon nitride, 4:23763 
Study of the processing and bond strength of hot pressed SisN,, 
4:23745 
SILICON NITRIDES/MACHINING 
Machining of ceramics for bearing applications, 4:24171 
SILICON NITRIDES/MATERIALS TESTING 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
Ceramic material characterization, 4:23746 
Effect of oxidation on the room temperature strength of hot- 
pressed Sis Ns-MgO and SisN4-ZrOz, 4:23778 
Machining of ceramics for bearing applications, 4:24171 
Progress on EPRI ceramic rotor blade program, 4:22627 
Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
SILICON NITRIDES/MECHANICAL PROPERTIES 
Ceramic material characterization, 4:23746 
Ceramic turbine rotor reliability and failure analysis in the hot spin 
test rig, 4:23752 
Effect of oxidation on the room temperature strength of hot- 
pressed SisNs-MgO and SisN4-ZrOz, 4:23778 
Evaluation of four commercial SisN, and SiC materials for turbine 
applications, 4:23769 
Post hot pressing of reaction bonded silicon nitride, 4:23763 
Progress on EPRI ceramic rotor blade program, 4:22627 
—, - the processing and bond strength of hot pressed Sis N,, 
4:23745 
SILICON NITRIDES/MICROSTRUCTURE 
Temperature and compositional stability of a YsSigO2: phase in 
oxidized Sis Ns, 4:23985 
SILICON NITRIDES/MOLDING 
Injection molding 2.7 g/cc silicon nitride turbine rotor blade rings 
utilizing automatic control, 4:23748 
Injection molded and duo density silicon nitride, 4:23764 
Test and development of ceramic combustors, stators, nose cones, 
and rotor tip shrouds, 4:23754 
SILICON NITRIDES/PERFORMANCE TESTING 
Brittle material design, high temperature gas turbine: stationary 
turbine project summary, 4:22625 
SILICON NITRIDES/PHYSICAL PROPERTIES 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
Hot-pressed SisN, developments, 4:22628 
Isostatic densification and strengthening of reaction sintered SisN,, 
4:23776 
Sintered silicon nitride, 4:23775 
SILICON NITRIDES/RESEARCH PROGRAMS 
Development iteration process (For evaluating SisN and SiC 
components for high temperature gas turbines), 4:23742 
Hot-pressed SisN, developments, 4:22628 
SILICON NITRIDES/SINTERING 
Sintered silicon nitride, 4:23775 
SILICON NITRIDES/SURFACE FINISHING 
Ceramic bearings for turbine applications, 4:23760 
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SILICON NITRIDES/USES 

Application of ceramics to MERADCOM 10 kW gas turbine 
engine, 4:22629 

ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 

Ceramic bearings for turbine applications, 4:23760 

Ceramic blade attachments, 4:23770 

Ceramic reheat combustor, demonstration of feasibility, 4:23771 

Creep of reaction bonded silicon nitride, 4:23766 

Development iteration process (For evaluating SisN and SiC 
components for high temperature gas turbines), 4:23742 

Development of multi-density silicon nitride turbine rotors, 
4:23762 

Evaluation of four commercial SisN, and SiC materials for turbine 
applications, 4:23769 

Hot-pressed Sis Ns developments, 4:22628 

Injection molded and duo density silicon nitride, 4:23764 

Machining of ceramics for bearing applications, 4:24171 

NDE techniques used for ceramic turbine rotors, 4:23750 

Performance of ceramics in the diesel engine, 4:23736 

Post hot pressing of reaction bonded silicon nitride, 4:23763 

Predicting time-dependent reliability of ceramic rotors, 4:23744 

Progress on EPRI ceramic rotor blade program, 4:22627 

Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 

Sintered silicon nitride, 4:23775 

Study of the processing and bond strength of hot pressed Sis Na, 
4:23745 

Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 
4:22626 

SILICON OXIDES 
See also QUARTZ 

SILICON OXIDES/CORROSION 

Materials problems in coal gasification and liquefaction, 4:23946 
SILICON OXIDES/ELECTRON MOBILITY 

High field electronic properties of SiOz, 4:24011 
SILICON OXIDES/EROSION 

Materials problems in coal gasification and liquefaction, 4:23946 
SILICON OXIDES/HOLE MOBILITY 

High field electronic properties of SiO2, 4:24011 
SILICON OXIDES/INTERNAL IONIZATION 

High field electronic properties of SiOz, 4:24011 
SILICON OXIDES/METASTABLE STATES 

Calculated thermodynamic data and metastable immiscibility in 
the system SiO2-AlOs, 4:24016 

SILICON OXIDES/THERMAL EXPANSION 

Thermal expansion of glasses at low temperatures, 4:24027 (IS-T- 
829) 

SILICON OXIDES/THERMODYNAMIC PROPERTIES 

Calculated thermodynamic data and metastable immiscibility in 
the system SiQ2-AleOs, 4:24016 

SILICON SOLAR CELLS/ANNEALING 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 3, April-July 1978, 4:22007 
(DOE/JPL/954786-5) 

SILICON SOLAR CELLS/DESIGN 

Photovoltaic device having increased absorption efficiency 

(Patent), 4:22024 
SILICON SOLAR CELLS/FABRICATION 

Heterojunction solar cells. Semiannual progress report, July 1, 
1977-December 31, 1977, 4:22042 (NSF/RANN/SE/AER-76- 
04168/PR/77/3,4) 

Ionized-cluster beam technology. New technology for ion beam 
deposition and epitaxy, 4:24033 

Laser-zone growth in a ribbon-to-ribbon (RTR) process silicon 
sheet growth development for the large area silicon sheet task 
of the low cost silicon solar array project. Technical quarterly 
report no. 8, April 1-June 30, 1978, 4:22005 (DOE/JPL/954376- 
6) 

Low cost processes for fabricating silicon solar cells, 4:22039 

Photovoltaic device having increased absorption efficiency 
(Patent), 4:22024 

Process for utilizing low-cost graphite substrates for 
polycrystalline solar cells (Patent), 4:22041 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, April 1-June 30, 1977, 4:22013 (NSF/ 
RANN/SE/AER-73-03197/PR/77/2) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Annual progress report, January 1-December 31, 1977, 4:22012 
(NSF/RANN/SE/AER-73-0397/PR/77/4) 

Silicon solar cells with low-cost substrates (Patent), 4:22025 

Silicon web process development. Low Cost Solar Array Project, 
Large Area Silicon Sheet Task. Annual report, April 20, 1977- 
April 19, 1978, 4:22006 (DOE/JPL/954654-1) 

Solar cell wtih discontinuous junction (Patent), 4:22032 
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SILICON SOLAR CELLS/ION IMPLANTATION 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 3, April-July 1978, 4:22007 
(DOE/JPL/954786-5) 

SILICON SOLAR CELLS/MANUFACTURING 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 3, April-July 1978, 4:22007 
(DOE/JPL/954786-5) 

SILICON SOLAR CELLS/PERFORMANCE 

Heterojunction solar cells. Semiannual progress report, July 1, 
1977-December 31, 1977, 4:22042 (NSF/RANN/SE/AER-76- 
04168/PR/77/3,4) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, April 1-June 30, 1977, 4:22013 (NSF/ 
RANN/SE/AER-73-03197/PR/77/2) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Annual progress report, January 1-December 31, 1977, 4:22012 
(NSF/RANN/SE/AER-73-0397/PR/77/4) 

SILICON SOLAR CELLS/REVIEWS 
State of the art of solar technology, 4:22114 (AED-Conf-78-155- 


046) 
SILICON SOLAR CELLS/USES 
Applications of silicon solar cells to electronic equipment and 
appliances for consumers, 4:22038 
SILVER/ABSORPTION SPECTROSCOPY 
Extension of the Zeeman atomic absorption technique to fifteen 
elements, 4:24071 (LBL-6877) 
SILVER/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
SILVER 107 TARGET/NEUTRON REACTIONS 
16.3 eV neutron capture in '°’ Ag: nuclear structure of Ag 
(Transitions, J correlations, 77), 4:24845 (BNL-24931) 
SILVER 108/ENERGY LEVELS 
16.3 eV neutron capture in '°? Ag: nuclear structure of **Ag 
(Transitions, J correlations, 77), 4:24845 (BNL-24931) 
SILVER-CADMIUM BATTERIES/ANODES 
Application of SEM for monitoring morphological changes on the 
surface of secondary cell electrodes during cycling, 4:23391 
SILVER-CADMIUM BATTERIES/SEALS 
Process for sealing electrochemical cells (Patent), 4:23382 
Sealed alkaline battery (Patent), 4:23383 
SILVER-ZINC BATTERIES/ANODES 
Concentration changes in porous Zn electrodes during cycling, 
4:23369 (RLO-2434-2) 
Quantitative study of shape change in zinc secondary electrodes, 
4:23389 
Secondary cells (Patent), 4:23388 
Use of impedance measurements for the control of the dendritic 
growth of zinc electrodeposits, 4:23362 
SILVER-ZINC BATTERIES/BATTERY SEPARATORS 
Material for an alkaline cell separator and a process of making 
(Patent), 4:23384 
Mercury-free secondary alkaline battery and improved negative 
interseparator therefor (Patent), 4:23379 
SILVER-ZINC BATTERIES/SEALS 
Process for sealing electrochemical cells (Patent), 4:23382 
Sealed alkaline battery (Patent), 4:23383 
SIN CYCLOTRON/ACCELERATOR FACILITIES 
MINIMAC: the remote-controlled manipulator with stereo TV 
viewing, at the SIN Accelerator Facility, 4:24199 
SINGLE CELL PROTEIN/BIOSYNTHESIS 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1977-June 15, 1978, 4:21925 (COO-2983-8) 
SINTERING/MATHEMATICAL MODELS 
Thermodynamics and mechanisms of sintering, 4:23824 (LBL- 
8419) 
SITE SELECTION/LEGISLATION 
Energy facility siting in the United States. Volume I. Executive 
sumary (Summaries for 50 states), 4:23534 
Energy-facility siting in the United States. Volume II. Legislation 
(Summaries for 50 states), 4:23535 
SITE SELECTION/REGULATIONS 
Locational response to regulatory policy: a regional analysis of 
energy facility location, 4:23526 (BNL-23597) 
SKELETON/BIOLOGICAL RADIATION EFFECTS 
Some comments on the toxicity of 7°°Pu, 4:24668 (CONF-780998- 


1) 
SKELETON/RADIATION DOSES 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
SKELETON/RADIONUCLIDE KINETICS 
Distribution of *°°Pu in neonatal beagles (74! Am), 4:24674 
(CONF-771017-) 
Lead distribution and effects during development in the rat 


(7°Pb), 4:24675 (CONF-771017-) 


SNG PLANTS/DEMONSTRATION PLANTS 


SKIN/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
SKIN/NEOPLASMS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
SLABS/NEUTRAL-PARTICLE TRANSPORT 
Deterministic approaches to contribution transport, 4:24880 
SLABS/NEUTRON TRANSPORT 
Criticality of a slab reactor with finite reflectors, 4:22961 
Finite element computation of slab criticality and Milne problem, 
4:22978 
SLAGGING PYROLYSIS PROCESS/ECONOMIC ANALYSIS 
Edison-Coordinated Joint Regional Solid Waste Energy Recovery 
Project, feasibility investigation. Final report, 4:21926 (PB- 
280159) 
SLAGS/CORROSIVE EFFECTS 
Materials engineering and development for coal fired MHD 
power generators, 4:24019 
SLAGS/HEAT RECOVERY 
Slag waste heat recovery and utilization in the elemental 
phosphorus industry. Final report, October 28, 1977-April 30, 
1978, 4:23682 (CONS-5088-1) 
SLAGS/VISCOSITY 
Effect of composition on melting behavior of coal ash, 4:21228 
(CONF-78 1202-23) 
SLAGS/WASTE PROCESSING 
Development of a process for the recovery of electrolytic copper 
and cobalt from Rokana converter slag, 4:23695 
SLAT TYPE COLLECTORS/HEAT TRANSFER 
Interferometric investigation of heat transfer in slat solar collector 
cells, 4:22448 
SLAT TYPE COLLECTORS/OPTIMIZATION 
Interferometric investigation of heat transfer in slat solar collector 
cells, 4:22448 
SLAT TYPE COLLECTORS/PERFORMANCE TESTING 
Performance testing of the SLATS concentrating collector Part I. 
Equipment and procedures, 4:22458 
Performance testing of the SLATS concentrating collector Part 
II. Results and analysis, 4:22459 
SLUDGES/CHEMICAL COMPOSITION 
Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP-942) 
SLUDGES/COMBUSTION 
Control systems design for multi-fuels in a combustion process, 
4:21450 
SLUDGES/DISSOLUTION 
Solvent treatment of used lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/RI-78/20) 
SLUDGES/GROUND DISPOSAL 
Environment Canada’s research and development activities in land 
application of sludges, 4:24551 
SLUDGES/PHYSICAL PROPERTIES 
Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP-942) 
SLUDGES/SEPARATION PROCESSES 
Method and apparatus for the separation of magnetizable particles 
from a finely-granular solid suspended in a carrier medium by 
means of intense field-magnet separation (Patent), 4:24312 
SLUDGES/STABILIZATION 
Full-scale scrubber sludge characterization studies. Final report, 
4:21244 (EPRI-FP-942) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/OPERATION 
Sediment resuspension in slurry pipelines. Report of investigation, 
4:21298 (PB-281468) 
SLURRY PIPELINES/WATER REQUIREMENTS 
Coal slurry pipelines: the water issues, 4:21303 
SMALL BUSINESSES/ENERGY CONSERVATION 
Selected resource materials for developing energy conservation 
programs in the small business/commercial sector, 4:23477 (NP- 
23516) 
SNG PLANTS 
See also HIGH BTU GAS 
SNG PLANTS/DEMONSTRATION PLANTS 
Phase I: the pipeline gas demonstration plant. Site selection report, 
4:21187 (FE-2542-3) 
Phase I: the pipeline gas demonstration plant. Real estate report, 
4:21188 (FE-2542-4) 





SNOW/ACTIVATION ANALYSIS 


SNOW/ACTIVATION ANALYSIS 
Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/CRITICALITY 
Use of zero power plutonium reactor measurements as a support 
of criticality prediction for the SNR-300, 4:22869 
SNR-300 REACTOR 
See SNR-] REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/ABSORPTION SPECTRA 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 
3 


) 
SODIUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
SODIUM/COMPATIBILITY 
Materials compatibility in liquid sodium, 4:22853 (HEDL-SA- 
1559 


SODIUM/CORROSIVE EFFECTS 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
SODIUM/DIFFUSION 
Electrochemical determinations of the chemical potential and 
diffusivity of sodium in Na/sub x/TaS, at 300°K, 4:24041 
SODIUM/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 


3) 
SODIUM/EVAPORATION 
LMFBR containment performance studies with a simple computer 
code, 4:23293 
SODIUM/FIRES 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978 (LMFBR; time- 
dependent aerosol suspension behavior), 4:23147 (NUREG/CR- 
0425) 
State-of-the-art review of sodium fire analysis and current notions 
for improvements, 4:23112 (BNL-NUREG-25140) 
SODIUM/METALLURGICAL EFFECTS 
Incompatability of sodium and antimony in the treatment of 
aluminum-silicon alloys, 4:23872 (RFP-Trans-256) 
SODIUM/REMOVAL 
Sodium engineering and technnology. Technical progress report, 
April, May, June 1978 (LMFBR), 4:22856 (HEDL-TME-78-21) 
Sodium Technology Program. Quarterly technical progress 
report, October-December 1978 (LMFBR), 4:22843 (ESG- 
DOE- 13261) 
SODIUM/THERMODYNAMIC PROPERTIES 
Electrochemical determinations of the chemical potential and 
diffusivity of sodium in Na/sub x/TaS, at 300°K, 4:24041 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Technical progress 
report, December 1, 1977-November 30, 1978 (LMFBR), 
4:22841 (COO-3027-37) 
SODIUM CARBONATES 
See also TRONA 
SODIUM CARBONATES/CATALYTIC EFFECTS 
Investigation of gasification of biomass in the presence of 
catalysts, 4:21924 (CONF-7809125-1) 
SODIUM CARBONATES/SINTERING 
New developments in the lime-soda sinter process for recovery of 
alumina from fly ash, 4:21247 (IS-M-177) 
SODIUM CHLORIDES/SOLUBILITY 
Effect of salt on the mutual solubility in the system gas 
condensate--methanol--water, 4:21594 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
ENRICO FERMI-1 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
SNR-1] REACTOR 
SODIUM COOLED REACTORS/REACTOR COOLING 
SYSTEMS 
Status and prospects of electrochemical cell development for 
monitoring oxygen activities in liquid sodium, 4:23014 
(RISLEY-Trans-3177(a)) 
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SODIUM FLUORIDES/MATERIALS RECOVERY 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
SODIUM FLUORIDES/METALLURGICAL EFFECTS 
Development of fluorophosphate Faraday Rotator Glass. Final 
report, April 1, 1978-July 31, 1978 (Faraday Rotator), 4:24034 
(NVO-1552-1) 
SODIUM FLUORIDES/PHASE STUDIES 
Crystalline compounds and glasses in the system B2O3-NaF- 
NaBF,, 4:24100 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 
Caustic stress corrosion cracking studies at 288 C (550 F) using the 
straining electrode technique-comparison of Alloy 600, Alloy 
800, and Type 304 stainless steel, 4:23944 
SODIUM IONS/PHOTOIONIZATION 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1978-February 28, 1979 (Summaries of research 
activities at Harvard College Observatory), 4:24754 (COO-2887- 


3) 
SODIUM OXIDES/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978 (LMFBR; time- 
dependent aerosol suspension behavior), 4:23147 (NUREG/CR- 


0425) 
SODIUM OXIDES/MATERIALS RECOVERY 
Process for the utilization of waste materials from electrolytic 
aluminum reduction systems (Patent), 4:23693 
SODIUM OXIDES/MECHANICAL PROPERTIES 
Effect of composition on the mechanical properties of 
aluminosilicate and borosilicate glasses, 4:24000 
SODIUM REACTOR EXPERIMENT 
See SRE REACTOR 
SODIUM SILICATES/CHEMICAL BONDS 
Bonding of metal oxides in sodium silicate glass, 4:21734 (CONF- 
781172-3) 
SODIUM SULFATES/LATENT HEAT STORAGE 
Applications of differential scanning calorimetry to the study of 
thermal energy storage, 4:23335 
SODIUM SULFATES/VAPOR CONDENSATION 
Chemical activities of alkali sulfates in hot corrosion, 4:21508 
(ANL-77-84) 
SODIUM SULFIDES/PERMEABILITY 
Electrochemical determinations of the chemical potential and 
diffusivity of sodium in Na/sub x/TaS, at 300°K, 4:24041 
SODIUM SULFIDES/PHASE DIAGRAMS 
Electrochemical determinations of the chemical potential and 
diffusivity of sodium in Na/sub x/TaS, at 300°K, 4:24041 
SODIUM-SULFUR BATTERIES/BATTERY CHARGING 
Sulfur electrode performance in sodium/sulfur cells, 4:23406 
SODIUM-SULFUR BATTERIES/CATHODES 
Influence of carbon matrix characteristics upon the performance 
of sulfur electrodes for sodium-sulfur cells, 4:23407 
Novel Na/S battery using soluble S cathode (Operates at 100 to 
150°C; dimethylacetamide dissolves polysulfides), 4:23350 
Sodium sulphur cells (Patent; design for current collector), 
4:23372 
Sulfur electrode performance in sodium/sulfur cells, 4:23406 
Sulfur/graphite fiber electrode for sodium-sulfur batteries 
(Patent), 4:23375 
SODIUM-SULFUR BATTERIES/DESIGN 
Novel Na/S battery using soluble S cathode (Operates at 100 to 
150°C; dimethylacetamide dissolves polysulfides), 4:23350 
SODIUM-SULFUR BATTERIES/SEALS 
Sodium-sulfur battery (Patent; design of internal seal), 4:23380 
SOFT SOLDERING 
See SOLDERING 
SOILS/CHEMICAL ANALYSIS 
Phosphorus dynamics of wet coastal tundra soils near Barrow, 
Alaska, 4:24524 (CONF-760429-) 
Study of the deposition of fly ash on desert soils and vegetation 
adjacent to a coal-fired generating station, 4:24523 (CONF- 


760429-) 
SOILS/CHEMICAL COMPOSITION 

Growth and mineral composition of lettuce and Swiss chard 
grown on fly-ash-amended soils, 4:24516 (CONF-760429-) 

SOILS/CONTAMINATION 

Adsorption and diffusion of plutonium in soil (7°*Pu), 4:24538 
(CONF-760429-) 

Extractability of plutonium-238 and curium-242 from a 
contaminated soil as a function of pH and certain soil 
components. CH; COOH-NH,OH system, 4:24537 (CONF- 
760429-) 

Redistribution of cesium-137 due to erosional processes in a 
Wisconsin watershed, 4:24572 (CONF-760429-) 

Size fractionation methods: measuring plutonium in respirable dust 
(Comparative evaluation of methods using soil samples from the 
Rocky Flats Plant), 4:24550 
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Technetium accumulation, fate, and behavior in plants (®°Tc, 
Glycine max), 4:24539 (CONF-760429-) 

Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 

SOILS/DECONTAMINATION 

Chemistry research and development. Progress report, July 1977- 

April 1978, 4:24132 (RFP-2803) 
SOILS/LAND POLLUTION 

Coal combustion, trace-element emissions, and mineral cycles, 

4:24476 (CONF-760429-) 
SOILS/MINERAL CYCLING 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant (Transport of drift-derived chromium in 
terrestrial ecosystems), 4:24533 (CONF-790109-1) 

Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 

Phosphorus dynamics of wet coastal tundra soils near Barrow, 
Alaska, 4:24524 (CONF-760429-) 

SOILS/NONDESTRUCTIVE ANALYSIS 

Nondestructive analysis of plutonium contaminated soil (From 

liquid waste trench at Hanford), 4:21772 (ARH-SA-299) 
SOILS/PARTICLE SIZE 

Size fractionation methods: measuring plutonium in respirable dust 
(Comparative evaluation of methods using soil samples from the 
Rocky Flats Plant), 4:24550 

SOILS/PH VALUE 
Potential use of fly ash as a liming material, 4:24515 (CONF- 
60429-) 
SOILS/RADIOACTIVITY 

In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 

SOILS/RADIONUCLIDE MIGRATION 

Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 

Risk methodology for geologic disposal of radioactive waste: 
interim report, 4:21793 (NUREG/CR-0458) 

SOILS/SURFACE AREA 
Apparatus for rapid and precise surface area measurements of 
unconsolidated geologic materials, 4:21331 (BETC/RI-78/8) 
SOILS/TEMPERATURE MEASUREMENT 
Ground temperature survey, 4:22517 
SOLAR ABSORBERS/COATINGS 
Process for applying thin molybdenum containing coatings on 
aluminum for solar energy absorption (Patent), 4:22399 
SOLAR ABSORBERS/DESIGN 
Solar heater and element therefor (Patent), 4:22392 
SOLAR ABSORBERS/FASTENERS 

Clip for clinching a heat exchange conduit with a solar heat 

absorber (Patent), 4:22379 
SOLAR ABSORBERS/OPTICAL PROPERTIES 

Transmittance-absorptance product for concentric tubular 

collector elements, 4:22424 
SOLAR ABSORBERS/RADIANT FLUX DENSITY 

Flux distributions inside and thermal efficiencies of solar cavities 

heated by parabolic dishes, 4:22455 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 

Process for applying thin molybdenum containing coatings on 

aluminum for solar energy absorption (Patent), 4:22399 
SOLAR ABSORBERS/THERMAL EFFICIENCY 
Flux distributions inside and thermal efficiencies of solar cavities 
heated by parabolic dishes, 4:22455 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/ENVIRONMENTAL EFFECTS 
Analysis of a possible Sun-weather correlation, 4:24470 
SOLAR ACTIVITY/TABLES 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data number 404, April 1978. Part II. 
Comprehensive reports. Data for October 1977-September 1977 
and miscellanea, 4:24739 (PB-283245) 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

Solar-geophysical data. Comprehensive reports (Number 405, 
May 1978. Data for November 1977, October 1977, and 
miscellanea), 4:24741 (PB-283863) 

SOLAR AIR CONDITIONERS/ABSORPTION 

REFRIGERATION CYCLE 

Development of solar-driven ammonia-water absorption air 
conditioners and heat pumps, 4:22204 (LBL-6877) 

Solar absorption cooling feasibility, 4:22269 


SOLAR CELL ARRAYS/COMPUTER CODES 


SOLAR AIR CONDITIONERS/DESICCANTS 
Performance enhancement of sorbent solar air conditioners, 
4:22289 
SOLAR AIR CONDITIONERS/DESIGN 
Design and test results of a 63.4 kw (85 hp) solar powered Rankine 
cycle, 4:22294 
Development of solar-driven ammonia-water absorption air 
conditioners and heat pumps, 4:22204 (LBL-6877) 
Performance enhancement of sorbent solar air conditioners, 
4:22289 
SOLAR AIR CONDITIONERS/DIRECTORIES 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR AIR CONDITIONERS/ECONOMICS 
Solar absorption cooling feasibility, 4:22269 
SOLAR AIR CONDITIONERS/FEASIBILITY STUDIES 
Solar absorption cooling feasibility, 4:22269 
SOLAR AIR CONDITIONERS/HYBRID SYSTEMS 
Hybrid absorption refrigeration for solar applications, 4:22270 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Design and test results of a 63.4 kw (85 hp) solar powered Rankine 
cycle, 4:22294 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU solar house I, 
4:22264 
Performance of solar-desiccant cooling systems in New York City, 
4:22272 
SOLAR AIR CONDITIONERS/RANKINE CYCLE ENGINES 
Design and test results of a 63.4 kw (85 hp) solar powered Rankine 
cycle, 4:22294 
SOLAR AIR CONDITIONERS/SOLAR HEAT ENGINES 
Solar engine used to power a 23 ton water chiller, 4:22271 
SOLAR AIR CONDITIONING/MEETINGS 
Proceedings of semiannual EPRI solar program review meeting 
and workshop, 4:22193 (EPRI-ER-515-SR) 
SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 
Support activities for DOE Solar Heating and Cooling Research 
and Development Program, 4:22207 (LBL-6877) 
SOLAR AIR CONDITIONING/REVIEWS 
Solar space conditioning, 4:22214 (NP-23186) 
SOLAR AIR HEATERS/AESTHETICS 
Evaluation of six designs for a site-fabricated, building-integrated 
air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics, 4:22430 
SOLAR AIR HEATERS/COST 
Evaluation of six designs for a site-fabricated, building-integrated 
air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics, 4:22430 
SOLAR AIR HEATERS/DEMONSTRATION PROGRAMS 
Technical status report No. 8, May 15, 1978-August 15, 1978, 
4:22473 (COO-4400-6) 
SOLAR AIR HEATERS/DESIGN 
Dwellings equipped with a room-heating device and hot water 
feeder based on solar heat (Patent), 4:22230 
Evaluation of six designs for a site-fabricated building integrated 
air heater: part I. Theoretical performance, 4:22429 
Heating apparatus using solar energy, 4:22408 
Recirculating natural convection solar energy collector (Patent), 
4:22357 
Solar energy collector for direct air heating (Patent), 4:22374 
Solar energy absorbing body and collector (Patent), 4:22385 
Solar heat collector (Patent), 4:22380 
SOLAR AIR HEATERS/FLOW REGULATORS 
Solar air flow controller and system (Patent), 4:22234 
SOLAR AIR HEATERS/LATENT HEAT STORAGE 
Properties optimization for phase-change energy storage in air- 
based solar heating systems, 4:22480 
SOLAR AIR HEATERS/PERFORMANCE 
Evaluation of six designs for a site-fabricated building integrated 
air heater: part I. Theoretical performance, 4:22429 
Evaluation of six designs for a site-fabricated, building-integrated 
air heater: part II. Cost, seasonal performance, building 
integration, reliability and aesthetics, 4:22430 
Preliminary comparison study of four solar space heating systems, 
4:22216 (NP-23510) 
Study of solar thermal energy collection using fixed and tracking 
collectors, 4:22463 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Flat plate air-heater improvements: test results, 4:22439 
SOLAR BATTERY CHARGERS 
Applications of silicon solar cells to electronic equipment and 
appliances for consumers, 4:22038 
SOLAR CELL ARRAYS/COMPUTER CODES 
Photovoltaic transient analysis program user's guide. Volume 1. 
Executive summary, 4:22016 (SAND-78-7038) 





SOLAR CELL ARRAYS/DATA ACQUISITION SYSTEMS 


SOLAR CELL ARRAYS/DATA ACQUISITION SYSTEMS 
Design, development and implementation of data acquisition 
systems for photovoltaic tests and applications project, 4:21998 
(COO-4094-24) 
SOLAR CELL ARRAYS/DESIGN 
Combined high density solar panels and vertical wind turbines 
(Patent), 4:22028 
Device for converting solar energy (Patent), 4:22036 
High efficiency solar photovoltaic power module concept. Final 
report, 4:22009 (N-78-23555) 
Photovoltaic cell array (Patent), 4:22023 
Solar battery package (Patent), 4:22033 
Solar cell (Patent; array of cell on common substrate), 4:22020 
Solar generator (Patent), 4:22035 
SOLAR CELL ARRAYS/ENCAPSULATION 
Solar battery package (Patent), 4:22033 
SOLAR CELL ARRAYS/ENERGY STORAGE SYSTEMS 
Demands and effects of solar technology on electric power 
storage, 4:23343 (AED-Conf-78-155-047) 
SOLAR CELL ARRAYS/FAILURES 
Endurance and soil accumulation testing of photovoltaic modules 
at various MIT/LL test sites, 4:21997 (COO-4094-23) 
SOLAR CELL ARRAYS/HYBRID SYSTEMS 
Combined high density solar panels and vertical wind turbines 
(Patent), 4:22028 
SOLAR CELL ARRAYS/MARKET 
Application and system design study for cost-effective solar 
photovoltaic systems at Federal installations. Preliminary 
report, 4:22008 (HCP/CS-0306) 
SOLAR CELL ARRAYS/OPTIMIZATION 
Solar generators in terrestrial communication technology. Pt. 1, 


4:22043 
SOLAR CELL ARRAYS/PERFORMANCE 
Endurance and soil accumulation testing of photovoltaic modules 
at various MIT/LL test sites, 4:21997 (COO-4094-23) 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Design, development and implementation of data acquisition 
systems for photovoltaic tests and applications project, 4:21998 
(COO-4094-24) 
SOLAR CELL ARRAYS/REVIEWS 
Solar generators in terrestrial communication technology. Pt. 1, 
4:22043 


SOLAR CELL ARRAYS/SOLAR TRACKING 
Floating azimuth tracking platform: an economic method of 
increasing solar collector efficiency, 4:22465 
SOLAR CELL ARRAYS/SPECIFICATIONS 
Block IV solar cell module design and test specification for 
residential applications, 4:22001 (DOE/JPL/1012-78/14) 
SOLAR CELL ARRAYS/SUPPORTS 
Solar generator (Patent), 4:22035 
SOLAR CELL ARRAYS/SYSTEMS ANALYSIS 
Photovoltaic transient analysis program user's guide. Volume 1. 
Executive summary, 4:22016 (SAND-78-7038) 
SOLAR CELL ARRAYS/USES 
Irrigation systems for the solar-photovoltaic energy program, 
4:21995 (COO-4094-2) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
GALLIUM PHOSPHIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COST 
Overview and summary of EPRI photovoltaic program, 4:22048 
(EPRI-ER-515-SR) 
SOLAR CELLS/COVERINGS 
Method of making an array of solar cells (Patent), 4:22030 
SOLAR CELLS/DESIGN 
Dual electrically insulated solar cells (Patent), 4:22037 
High-intensity, solid-state-solar cell device (Patent), 4:22029 
Luminescent solar collector (Patent), 4:22022 
Photovoltaic battery (Patent), 4:22027 
SOLAR CELLS/EFFICIENCY 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:22034 
SOLAR CELLS/ELECTRICAL PROPERTIES 
Determination of solar cell equation parameters form empirical 
data, 4:22047 
SOLAR CELLS/FABRICATION 
Method of making an array of solar cells (Patent), 4:22030 
SOLAR CELLS/GRADED BAND GAPS 
Dual electrically insulated solar cells (Patent), 4:22037 
SOLAR CELLS/PERFORMANCE 
Overview and summary of EPRI photovoltaic program, 4:22048 
(EPRI-ER-515-SR) 
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SOLAR CELLS/PERFORMANCE TESTING 
Thermal and other tests of photovoltaic modules performed in 
natural sunlight, 4:22000 (DOE/JPL/1012-9) 
SOLAR CELLS/PHOSPHORS 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:22034 
SOLAR CELLS/PLANNING 
Overview and summary of EPRI photovoltaic program, 4:22048 
(EPRI-ER-515-SR) 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 
Improved semiconductors for photovoltaic cells. Quarterly report 
No. 4, April 1-June 30, 1977 (ZnsP2), 4:22017 (TID-28711) 
SOLAR CELLS/SOLAR CONCENTRATORS 
Photovoltaic conversion of concentrated solar radiation, 4:22044 
SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Solar cell power, 4:22045 
SOLAR CELLS/TEMPERATURE EFFECTS 
Thermal and other tests of photovoltaic modules performed in 
natural sunlight, 4:22000 (DOE/JPL/1012-9) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/COMPUTER CALCULATIONS 
Tracking collector subroutine and modifications to the existing 
TRNSYS radiation processor, 4:22464 
SOLAR COLLECTORS/DESIGN 
Method and apparatus for collecting, storing and transmitting 
solar heat (Patent), 4:22241 
Solar collector comprising an elongate Dewar vessel (Patent), 
4:22361 
Solar energy absorbing body and collector (Patent), 4:22385 
Solar energy collector (Patent), 4:22387 
Solar heating system (Patent), 4:22397 
SOLAR COLLECTORS/DIRECTORIES 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR COLLECTORS/EFFICIENCY 
Collector and storage efficiencies in solar heating systems, 4:22253 
SOLAR COLLECTORS/FASTENERS 
Clip for clinching a heat exchange conduit with a solar heat 
absorber (Patent), 4:22379 
SOLAR COLLECTORS/FLUID FLOW 
Isothermal flow distribution in solar collectors and collector 
manifolds, 4:22435 
SOLAR COLLECTORS/FREEZE PROTECTION 
Freeze tolerance tests of solar collectors, 4:22446 
Reliability and maintainability evaluation of freezing in solar 
systems, 4:22181 (ANL/SDP-TM-78-3) 
SOLAR COLLECTORS/HONEYCOMB STRUCTURES 
Effect of tilt and lateral clearance on natural convection in 
sinusoidal honeycomb, 4:22421 
SOLAR COLLECTORS/MANUFACTURERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR COLLECTORS/MATERIALS 
Specularity measurements for solar materials, 4:22356 (PNL-SA- 
6831(Pt.2)) 
SOLAR COLLECTORS/MECHANICAL TESTS 
Assessment of reliability and durability test methods applicable to 
solar collectors and associated systems, 4:22454 
SOLAR COLLECTORS/OPTICS 
Specularity measurements for solar materials, 4:22356 (PNL-SA- 
6831(Pt.2)) 
SOLAR COLLECTORS/OPTIMAL CONTROL 
Optimal controllers of the second kind, 4:22441 
SOLAR COLLECTORS/PERFORMANCE 
Extension of the Hottel-Whillier-Bliss model to multi-stage 
collector systems, 4:22417 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Assessment of reliability and durability test methods applicable to 
solar collectors and associated systems, 4:22454 
Solar thermal collector testing: calorimetric ratio technique, 
4:22432 
Testing of solar collectors to determine thermal performance, 
4:22431 
SOLAR COLLECTORS/PUMPS 
Self pumping downward heat transport, 4:22286 
SOLAR COLLECTORS/RESEARCH PROGRAMS 
Swedish Solar Energy Projects, 1978, 4:22218 (SIB-D-13-1978) 
SOLAR COLLECTORS/SOLAR TRACKING 
Floating azimuth tracking platform: an economic method of 
increasing solar collector efficiency, 4:22465 
Solar heating system (Patent), 4:22397 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
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MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/DESIGN 

Cylindrical radiant energy direction device with refractive 
medium (Patent), 4:22391 

New low concentration non focusing mirrors, 4:22467 

Solar concentrators for interplanetary applications (Gas-filled 
spherical plastic lenses), 4:22461 

Solar energy concentrator (Patent), 4:22364 

Solar tracking system (Patent), 4:22343 

SOLAR CONCENTRATORS/PERFORMANCE 
Solar concentrators for interplanetary applications (Gas-filled 
spherical plastic lenses), 4:22461 
SOLAR CONCENTRATORS/SOLAR TRACKING 
Optimal control of sun tracking solar collectors, 4:22462 
Solar tracking system (Patent), 4:22343 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 

Hardware problems encountered in solar heating and cooling 

systems, 4:22281 
SOLAR COOLING SYSTEMS/ABSORPTION 

REFRIGERATION CYCLE 

Conceptual design of an advanced absorption cycle: the double- 
effect regenerative absorption refrigeration cycle, 4:22212 
(LBL-8405) 

Solar heating and cooling systems studies. Fifth monthly technical 
status report, September 1-September 30, 1978, 4:22229 (TID- 
28940) 

SOLAR COOLING SYSTEMS/COMMERCIALIZATION 

Preliminary design package for prototype solar heating and 
cooling systems, 4:22189 (DOE/NASA/CR-150853) 

Summary and analysis of solar heating and cooling 
commercialization workshop, 4:21984 (TID-29059) 

SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 
Controller development and evaluation of control strategies for 
solar heating and cooling of buildings, 4:22202 (LBL-6877) 

Electronic controller development and evaluation of control 
strategies, 4:22211 (LBL-8381) 

Experimental test facility for evaluation of solar control strategies, 
4:22210 (LBL-8308) 

SOLAR COOLING SYSTEMS/COST 

Solar Project Cost Report. Radian Corporation Office Building, 

Austin, Texas, 4:22222 (SOLAR/2002-78/60) 
SOLAR COOLING SYSTEMS/DATA ACQUISITION 

Solar energy system performance results from the National Solar 

Data Program, 4:22279 
SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 

Instrumentation system for the Los Alamos National Security and 
Resources Study Center, 4:22200 (LA-7569-MS) 

National Solar Data Network, 4:22219 (SOLAR/0009-78/10) 

SOLAR COOLING SYSTEMS/DATA PROCESSING 

National Solar Data Network, 4:22219 (SOLAR/0009-78/10) 

SOLAR COOLING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Solar heating, cooling and hot water production: a critical look at 
CCMS installation, 4:22293 

Solar Project Description. Radian Corporation Office Building, 
Austin, Texas, 4:22221 (SOLAR/2002-78/50) 

SOLAR COOLING SYSTEMS/DESIGN 

Preliminary design package for prototype solar heating and 
cooling systems, 4:22189 (DOE/NASA/CR-150853) 

Solar heating and cooling system design and development (status 
summay through December 1977), 4:22186 (DOE/NASA/CR- 
150735) 

Solar heating (cooling) system (Patent), 4:22239 

Solar heating and cooling system (Patent), 4:22233 

Solar Project Description. Radian Corporation Office Building, 
Austin, Texas, 4:22221 (SOLAR/2002-78/50) 

SOLAR COOLING SYSTEMS/DIRECTORIES 

Directory of solar energy equipment manufacturers and solar 

energy architects and engineers, 4:22177 
SOLAR COOLING SYSTEMS/ECONOMIC IMPACT 

Solar heating and cooling of buildings: requirements definition and 

impact analysis, 4:22196 (EPRI-ER-515-SR) 
SOLAR COOLING SYSTEMS/EVALUATION 

Considerations for performance evaluation of solar heating and 

cooling systems, 4:22191 (DOE/NASA/TM-64969) 
SOLAR COOLING SYSTEMS/FLOW REGULATORS 

Flow control in solar heating and cooling applications (Math 

model), 4:22273 
SOLAR COOLING SYSTEMS/HEAT STORAGE 

Control strategies for solar heating/cooling systems that reduce 

electric utility peak loads, 4:22274 
SOLAR COOLING SYSTEMS/HEAT TRANSFER FLUIDS 

Material property computation for processing of solar energy 

system performance data, 4:22292 


SOLAR DRYERS/DEMONSTRATION PROGRAMS 


SOLAR COOLING SYSTEMS/INSTALLATION 
Evolution of standards, 4:22215 (NP-23186) 
SOLAR COOLING SYSTEMS/LATENT HEAT STORAGE 
Properties optimization for phase-change energy storage in air- 
based solar heating systems, 4:22480 
SOLAR COOLING SYSTEMS/MANUFACTURERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR COOLING SYSTEMS/MANUFACTURING 
Prototype solar heating and cooling systems. Monthly progress 
reports, April 1, 1978-June 30, 1978, 4:22187 (DOE/NASA/ 
CR-150829) 
SOLAR COOLING SYSTEMS/MATHEMATICAL MODELS 
System performance predictions for solar heating and cooling 
using stochastic weather models, 4:22250 
SOLAR COOLING SYSTEMS/MEASURING INSTRUMENTS 
Instrumentation system for the Los Alamos National Security and 
Resources Study Center, 4:22200 (LA-7569-MS) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
Considerations for performance evaluation of solar heating and 
cooling systems, 4:22191 (DOE/NASA/TM-64969) 
Solar energy retrofit revisited (Research Bldg. at VA Hospital, 
Wilmington, Delaware), 4:23546 
Solar heating, cooling and hot water production: a critical look at 
CCMS installation, 4:22293 
System performance predictions for solar heating and cooling 
using stochastic weather models, 4:22250 
SOLAR COOLING SYSTEMS/PERFORMANCE TESTING 
Prototype solar heating and cooling systems including potable hot 
water. Quarterly reports, 4:22188 (DOE/NASA/CR-150850) 
Prototype solar heating and cooling systems. Monthly progress 
reports, April 1, 1978-June 30, 1978, 4:22187 (DOE/NASA/ 
CR-150829) 
SOLAR COOLING SYSTEMS/POWER DEMAND 
Control strategies for solar heating/cooling systems that reduce 
electric utility peak loads, 4:22274 
SOLAR COOLING SYSTEMS/RANKINE CYCLE 
Solar heating and cooling systems studies. Fifth monthly technical 
status report, September 1-September 30, 1978, 4:22229 (TID- 
28940) 
SOLAR COOLING SYSTEMS/RANKINE CYCLE ENGINES 
Rankine cycle machines for solar cooling, 4:22192 (DOE/NASA/ 
TM-78196) 
SOLAR COOLING SYSTEMS/RESEARCH PROGRAMS 
Solar heating and cooling systems studies. Fifth monthly technical 
status report, September 1-September 30, 1978, 4:22229 (TID- 


28940) 
SOLAR COOLING SYSTEMS/RESIDENTIAL BUILDINGS 

Solar heating and cooling computer program: extension and 
documentation, 4:22198 (EPRI-ER-515-SR) 

SOLAR COOLING SYSTEMS/SIMULATION 

Simulation and design methods, 4:22252 

Solar heating and cooling systems studies. Fifth monthly technical 
status report, September 1-September 30, 1978, 4:22229 (TID- 
28940) 

Validation of solar systems simulation programs, 4:22249 

SOLAR COOLING SYSTEMS/SIZE 

Realistic sizing of residential solar heating and cooling systems, 

4:22247 
SOLAR COOLING SYSTEMS/SOLAR HEAT ENGINES 

Rankine cycle machines for solar cooling, 4:22192 (DOE/NASA/ 
TM-78196) 

SOLAR COOLING SYSTEMS/STANDARDS 

Evolution of standards, 4:22215 (NP-23186) 

Plan for the development and implementation of standards for 
solar heating and cooling applications, 4:22213 (NBSIR-78- 
1143A) 

Updating solar performance criteria and standards, 4:22277 

SOLAR COOLING SYSTEMS/TEST FACILITIES 

Brookhaven National Laboratory solar projects, 4:22182 (BNL- 
25037) 

Electronic controller development and evaluation of control 
strategies, 4:22211 (LBL-8381) 

SOLAR COOLING SYSTEMS/TESTING 

Solar heating and cooling system design and development (status 
summay through December 1977), 4:22186 (DOE/NASA/CR- 
150735) 

SOLAR DRYERS/CONTROL SYSTEMS 
Energy flux values to a solar food dryer from modified solar cells, 
4:22346 
SOLAR DRYERS/COST 
Construction of an agricultural solar drying system, 4:22306 
SOLAR DRYERS/DEMONSTRATION PROGRAMS 

Application of solar energy to industrial drying or dehydration 

processes. Final report, 4:22302 (ORO-5121-2) 





SOLAR DRYERS/DESIGN 


Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 


78/50) 
SOLAR DRYERS/DESIGN 
Apparatus for drying clothes usng solar energy (Patent), 4:22342 
Application of solar energy to industrial drying or dehydration 
processes. Final report, 4:22302 (ORO-5121-2) 
Augmented integrated rock system for collection and storage of 
solar energy, 4:22308 
Construction of an agricultural solar drying system, 4:22306 
Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 
78/50) 
SOLAR DRYERS/DIRECTORIES 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR DRYERS/ECONOMIC ANALYSIS 
Application of solar energy to industrial drying or dehydration 
processes. Final report, 4:22302 (ORO-5121-2) 
SOLAR DRYERS/MANUFACTURERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR DRYERS/SENSIBLE HEAT STORAGE 
Design and performance of an industrial sized pebble bed, 4:22314 
SOLAR ELECTRONS/COSMIC RAY PROPAGATION 
Interplanetary propagation of flare-associated energetic particles, 
4:24737 (N-78-24014) 
SOLAR ENERGY 
Sun power: facts about solar energy (Book; includes glossary), 
4:21994 
SOLAR ENERGY/COMMERCIALIZATION 
Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 
Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 


Solar energy commercialization for European countries. volume 2, 


4:21957 (HCP/CS-4250(Vol.2)) 
SOLAR ENERGY/DATA ACQUISITION SYSTEMS 
National Solar Data Network, 4:22219 (SOLAR/0009-78/10) 
Solar energy data acquisition systems, 4:21961 (NP-23186) 
SOLAR ENERGY/DATA PROCESSING 
National Solar Data Network, 4:22219 (SOLAR/0009-78/ 10) 
SOLAR ENERGY/DEMONSTRATION PROGRAMS 
Overview 1976 survey of electric utility solar energy activities, 
4:21953 (EPRI-ER-515-SR) 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS-4192-1) 
SOLAR ENERGY/ENERGY STORAGE 
Energy storage and solar power: an exaggerated problem, 4:22127 
SOLAR ENERGY/ENVIRONMENTAL IMPACTS 
Overview and summary of EPRI environmental assessment 
program, 4:21987 (EPRI-ER-515-SR) 
SOLAR ENERGY/FLYWHEEL ENERGY STORAGE 
Solar Mechanical Energy Storage Project, 4:21962 (SAND-78- 
1982C) 
SOLAR ENERGY/GOVERNMENT POLICIES 
Solar energy federal policy and posture for presentation at the 
Solarcon Conference, San Francisco, August 20, 1977, 4:21991 
(NP-23186) 
SOLAR ENERGY/INFORMATION 
Architectural role of SERI, 4:21965 
SOLAR ENERGY/INTERNATIONAL COOPERATION 
IEA programme to develop and test solar heating and cooling 
systems. Task V. Use of existing meteorological information for 
solar energy application. Annual progress report (Program to 
develop internationally uniform system of solar radiation data), 
4:21976 (TID-23297/5) 
SOLAR ENERGY/MEETINGS 
Proceedings of semiannual EPRI solar program review meeting 
and workshop, 4:22193 (EPRI-ER-515-SR) 
Solar diversification. Volume 2.1. Agriculture; bio-chemistry; 
engineering, 4:21964 
SOLARCON 77: seminar (Contains glossary), 4:21960 (NP-23186) 
Sun becomes attractive as an energy source. Report on the Ist 
German solar forum with technical exhibition in Hamburg, 
4:21963 
SOLAR ENERGY/REGULATIONS 
Assess standards and codes. Technical progress report, 4:21992 
(SERI-17) 
SOLAR ENERGY/RESEARCH PROGRAMS 
Energy and Environment Division annual report, 1977, 4:23580 
(LBL-6877) 
Overview of energy programs/solar energy commercialization 
Status in selected countries, 4:21956 (HCP/CS-4192-1) 
Program: technologies for the utilization of solar energy, 4:21966 
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SOLAR ENERGY/STANDARDS 

Assess standards and codes. Technical progress report, 4:21992 
(SERI-17) 

SOLAR ENERGY/TECHNOLOGY ASSESSMENT 

The diffusion of the use of new energy technology as a context for 
an overview of solar energy technologies, 4:21959 (N-78-19611) 

SOLAR ENERGY/TECHNOLOGY TRANSFER 

Architectural role of SERI, 4:21965 

Solar information support for DOE (LLL) Solar Technology 
Transfer Program, 4:21958 (LBL-6877) 

SOLAR ENERGY CONVERSION 

A thermodynamic analysis of HYCOS, a hydrogen conversion 
and storage system, 4:21908 

Hybrid thermochemical hydrogen production cycle using solar 
energy process heat, 4:21893 (CONF-781133-2) 

Sun power: facts about solar energy (Book; includes glossary), 
4:21994 

SOLAR ENERGY CONVERSION/ECONOMIC IMPACT 

Solar Sweden: an outline to a renewable energy system, 4:23548 
SOLAR ENERGY CONVERSION/FERROELECTRIC 

CONVERTERS 

Electric generation by light-variable capacitance (Patent), 4:21993 
SOLAR ENERGY CONVERSION/PHOTOCHEMICAL 

REACTIONS 

Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 

SOLAR ENERGY CONVERSION/PLANNING 
Solar Sweden: an outline to a renewable energy system, 4:23548 
SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 
Research directions in the biological and chemical conversion 
branch at SERI, 4:22066 
SOLAR ENERGY RESEARCH INSTITUTE 
Architectural role of SERI, 4:21965 
SOLAR FLARES/TABLES 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data number 404, April 1978. Part II. 
Comprehensive reports. Data for October 1977-September 1977 
and miscellanea, 4:24739 (PB-283245) 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

Solar-geophysical data. Comprehensive reports (Number 405, 
May 1978. Data for November 1977, October 1977, and 
miscellanea), 4:24741 (PB-283863) 

SOLAR FLUX/DATA ACQUISITION 

Measurement of circumsolar radiation. Status report, 4:21970 
(LBL-8391) 

SOLAR FLUX/MEASURING INSTRUMENTS 

Circumsolar radiation data for central receiver simulation, 4:22139 
(LBL-8371) 

Energy flux values to a solar food dryer from modified solar cells, 
4:22346 

SOLAR FLUX/MEASURING METHODS 

Circumsolar radiation data for central receiver simulation, 4:22139 

(LBL-8371) 
SOLAR FURNACES 

Treatment of molybdenite ore using a 2 kW solar furnace, 4:22301 

(LA-UR-79-6) 
SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 

Rankine cycle machines for solar cooling, 4:22192 (DOE/NASA/ 
TM-78196) 

SOLAR HEAT ENGINES/DESIGN 

Closed-cycle hydride engines, 4:22338 (SAND-78-2228) 

Design and test results of a 63.4 kw (85 hp) solar powered Rankine 
cycle, 4:22294 

Metal hydride solar heat pump and power system (HYCSOS), 
4:22183 (CONF-781133-5) 

Solar engine used to power a 23 ton water chiller, 4:22271 

Solar tracking system (Patent), 4:22343 

SOLAR HEAT ENGINES/PERFORMANCE 

Design and test results of a 63.4 kw (85 hp) solar powered Rankine 
cycle, 4:22294 

Metal hydride solar heat pump and power system (HYCSOS), 
4:22183 (CONF-781133-5) 

Solar engine used to power a 23 ton water chiller, 4:22271 

SOLAR HEAT ENGINES/RANKINE CYCLE 

Evalution of solar Rankine-cycle engine systems, 4:22337 (SAND- 
78-0986) 

SOLAR HEAT ENGINES/SOLAR CONCENTRATORS 

Solar tracking system (Patent), 4:22343 

SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 

Hardware problems encountered in solar heating and cooling 

systems, 4:22281 
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Integrated solar systems submitted to AS/ISES annual meeting 
1978 (Product description), 4:22295 
Solar plants for the planner, installer, and builder-owner, 4:22180 
(AED-Conf-78-155-043) 
SOLAR HEATING SYSTEMS/ARCHITECTURE 
Can you do it in the city: architectural aspects of solar energy use 
in an urban setting, 4:22246 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
Preliminary design package for prototype solar heating and 
cooling systems, 4:22189 (DOE/NASA/CR-150853) 
Summary and analysis of solar heating and cooling 
commercialization workshop, 4:21984 (TID-29059) 
SOLAR HEATING SYSTEMS/COMPOUND PARABOLIC 
CONCENTRATORS 
Preliminary results from a test array of 3X CPC collectors in a 
school heating application, 4:22433 
SOLAR HEATING SYSTEMS/COMPUTER CALCULATIONS 
SOLCOST: Space heating handbook with service hot water and 
heat loads calculations, 4:22184 (DOE/CS-0042/3) 
SOLAR HEATING SYSTEMS/CONSUMER GUIDES 
SOLCOST: Space heating handbook with service hot water and 
heat loads calculations, 4:22184 (DOE/CS-0042/3) 
SOLAR HEATING SYSTEMS/CONTROL EQUIPMENT 
Universal differential thermostat for solar heating system (Patent), 
4:22236 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Controller development and evaluation of control strategies for 
solar heating and cooling of buildings, 4:22202 (LBL-6877) 
Data acquisition and control techniques for an experimental solar 
heating system utilizing off-peak storage, 4:22275 
Electronic controller development and evaluation of control 
strategies, 4:22211 (LBL-8381) 
Experimental test facility for evaluation of solar control strategies, 
4:22210 (LBL-8308) 
SOLAR HEATING SYSTEMS/COST 
Solar Project Cost Report. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22226 (SOLAR/2011-78/60) 

Solar Project Cost Report. Scattergood School Recreation 
Center, West Branch, Iowa, 4:22224 (SOLAR/2003-78/60) 
Solar Project Cost Report. Radian Corporation Office Building, 

Austin, Texas, 4:22222 (SOLAR/2002-78/60) 
SOLAR HEATING SYSTEMS/DAMPERS 
Effects of air damper leaks on solar energy system performance, 
4:22220 (SOLAR/0012-78/29) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
Solar energy system performance results from the National Solar 
Data Program, 4:22279 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Custom-built temperature and solar data collection and 
transmission system based on the ‘Motorola MC6800 
Evaluation Kit II”, 4:22287 
Data acquisition and control techniques for an experimental solar 
heating system utilizing off-peak storage, 4:22275 
Instrumentation system for the Los Alamos National Security and 
Resources Study Center, 4:22200 (LA-7569-MS) 
Instrumentation principles for solar heating performance 
measurement, 4:22290 
National Solar Data Network, 4:22219 (SOLAR/0009-78/10) 
SOLAR HEATING SYSTEMS/DATA PROCESSING 
National Solar Data Network, 4:22219 (SOLAR/0009-78/10) 
SOLAR HEATING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Effects of air damper leaks on solar energy system performance, 
4:22220 (SOLAR/0012-78/29) 
Individual load center: solar heating and cooling residential 
project, 4:22195 (EPRI-ER-515-SR) 
LBL Building 90 solar demonstration project, 4:22203 (LBL-6877) 
Solar demonstration program: technical review and project 
monitoring, 4:22206 (LBL-6877) 
Solar heating, cooling and hot water production: a critical look at 
CCMS installation, 4:22293 
Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 
78/50) 
Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 
Solar Project Description. Radian Corporation Office Building, 
Austin, Texas, 4:22221 (SOLAR/2002-78/50) 
SOLAR HEATING SYSTEMS/DESIGN 
Dwellings equipped with a room-heating device and hot water 
feeder based on solar heat (Patent), 4:22230 
Functioning of solar plants and their modules, 4:22179 (AED- 
Conf-78-104-002) 
Method and apparatus for collecting, storing and transmitting 
solar heat (Patent), 4:22241 


SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 


Preliminary design package for prototype solar heating and 
cooling systems, 4:22189 (DOE/NASA/CR-150853) 

Solar greenbed for agricultural applications, 4:22245 

Solar heating and cooling system design and development (status 
summay through December 1977), 4:22186 (DOE/NASA/CR- 
150735) 

Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 

Solar heating (cooling) system (Patent), 4:22239 

Solar heat augmented heating system and temperature responsive 
gable vent (Patent), 4:22235 

Solar heating and cooling system (Patent), 4:22233 

Solar heat collecting, storing and utilizing apparatus (Patent), 

2237 


Solar heating system (Patent), 4:22231 
Solar heating and hot water system installed at Listerhill, 
Alabama, 4:22190 (DOE/NASA/CR-150870) 
Solar heating system for commercial poultry production, 4:22265 
Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 
78/50) 
Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 
Solar Project Description. Radian Corporation Office Building, 
Austin, Texas, 4:22221 (SOLAR/2002-78/50) 
Tritherm heating (Combination of solar, heat pump, and fossil fuel 
heating system), 4:22298 (DOE-tr-132) 
SOLAR HEATING SYSTEMS/DIRECT CONTACT HEAT 
EXCHANGERS 
Direct contact liquid-liquid heat exchanger: pilot plant results, 
4:22266 
SOLAR HEATING SYSTEMS/DIRECTORIES 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR HEATING SYSTEMS/ECONOMIC ANALYSIS 
Residential on site solar heating systems: a project evaluation 
using the capital asset pricing model, 4:21983 (LBL-8298) 
SOLAR HEATING SYSTEMS/ECONOMIC IMPACT 
Solar heating and cwoling of buildings: requirements definition and 
impact analysis, 4:22196 (EPRI-ER-515-SR) 
SOLAR HEATING SYSTEMS/ECONOMICS 
Economic constraints on solar energy, heat pump, and solar 
assisted heat pump systems, 4:22258 
SOLAR HEATING SYSTEMS/EFFICIENCY 
Collector and storage efficiencies in solar heating systems, 4:22253 
SOLAR HEATING SYSTEMS/EVALUATION 
Considerations for performance evaluation of solar heating and 
cooling systems, 4:22191 (DOE/NASA/TM-64969) 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
Feasibility of a concentrating optical duct system for collecting 
and transporting solar energy to storage, 4:22267 
SOLAR HEATING SYSTEMS/FLOW REGULATORS 
Flow control in solar heating and cooling applications (Math 
model), 4:22273 
Solar air flow controller and system (Patent), 4:22234 
Solar heating system component and control therefor (Patent), 
4:22232 
SOLAR HEATING SYSTEMS/HEAT PUMPS 
Metal hydride solar heat pump and power system (HYCSOS), 
4:22183 (CONF-781133-5) 
SOLAR HEATING SYSTEMS/HEAT STORAGE 
Control strategies for solar heating/cooling systems that reduce 
electric utility peak loads, 4:22274 
SOLAR HEATING SYSTEMS/HEAT TRANSFER FLUIDS 
Material property computation for processing of solar energy 
system performance data, 4:22292 
SOLAR HEATING SYSTEMS/INSTALLATION 
Evolution of standards, 4:22215 (NP-23186) 
SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 
Properties optimization for phase-change energy storage in air- 
based solar heating systems, 4:22480 
Solar energy storage subsystem utilizing latent heat of phase 
change, 4:22487 
Study of selected thermal energy storage materials by differential 
thermal analysis, 4:22482 
SOLAR HEATING SYSTEMS/MANUFACTURERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR HEATING SYSTEMS/MANUFACTURING 
Prototype solar heating and cooling systems. Monthly progress 
reports, April 1, 1978-June 30, 1978, 4:22187 (DOE/NASA/ 
CR-150829) 
SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 
Finite difference computer evaluation of a passive/hybrid solar 
heated house, 4:22251 
Solar heating studies in The Netherlands, 4:22283 
Stochastic models of solar energy systems, 4:22297 





SOLAR HEATING SYSTEMS/MEASURING 


System performance predictions for solar heating and cooling 
using stochastic weather models, 4:22250 
SOLAR HEATING SYSTEMS/MEASURING INSTRUMENTS 
Instrumentation system for the Los Alamos National Security and 
Resources Study Center, 4:22200 (LA-7569-MS) 
SOLAR HEATING SYSTEMS/NET ENERGY 
Solar energy: will it conserve our nonrenewable resources 
(Comparison of energy consumed in manufacturing and 
operation to energy recovered), 4:23547 
SOLAR HEATING SYSTEMS/OFF-PEAK ENERGY STORAGE 
Data acquisition and control techniques for an experimental solar 
heating system utilizing off-peak storage, 4:22275 
SOLAR HEATING SYSTEMS/OFF-PEAK POWER 
Performance evaluation of an expermental solar house with an off- 
peak electric auxiliary, 4:22280 
SOLAR HEATING SYSTEMS/OPTIMIZATION 
Optimization of space heating loads, 4:22255 
SOLCOST: Space heating handbook with service hot water and 
heat loads calculations, 4:22184 (DOE/CS-0042/3) 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Considerations for performance evaluation of solar heating and 
cooling systems, 4:22191 (DOE/NASA/TM-64969) 
Finite difference computer evaluation of a passive/hybrid solar 
heated house, 4:22251 
Modelling of combined air based solar/heat pump heating and 
cooling systems, 4:22262 
Performance of a heat pump-assisted solar heated residence in 
Madison, Wisconsin, 4:22260 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU solar house I, 
4:22264 
Performance evaluation of an expermental solar house with an off- 
peak electric auxiliary, 4:22280 
Phillips experimental house: a system’s performance study, 4:22282 
Prediction of the performance of solar heating systems over a 
range of storage capacities, 4:22254 
Preliminary comparison study of four solar space heating systems, 
4:22216 (NP-23510) 
Solar energy retrofit revisited (Research Bldg. at VA Hospital, 
Wilmington, Delaware), 4:23546 
Solar heating results for the Nambe Community Center, 4:22201 
(LA-UR-78-2589) 
Solar heating system for commercial poultry production, 4:22265 
Solar heating, cooling and hot water production: a critical look at 
CCMS installation, 4:22293 
Solar space and soil heating in the Colorado State University 
combined residence-greenhouse, 4:22291 
Stochastic models of solar energy systems, 4:22297 
Summary of post-test performance evaluations of two residential 
solar systems, 4:22278 
System performance predictions for solar heating and cooling 
using stochastic weather models, 4:22250 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Prototype solar heating and cooling systems including potable hot 
water. Quarterly reports, 4:22188 (DOE/NASA/CR-150850) 
Prototype solar heating and cooling systems. Monthly progress 
reports, April 1, 1978-June 30, 1978, 4:22187 (DOE/NASA/ 
CR-150829) 
SOLAR HEATING SYSTEMS/POWER DEMAND 
Control strategies for solar heating/cooling systems that reduce 
electric utility peak loads, 4:22274 
SOLAR HEATING SYSTEMS/PUMPS 
Self pumping downward heat transport, 4:22286 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
Solar heating and cooling systems studies. Fifth monthly technical 
o_o September 1-September 30, 1978, 4:22229 (TID- 
28 
Swedish Solar Energy Projects, 1978, 4:22218 (SIB-D-13-1978) 
SOLAR HEATING SYSTEMS/RESIDENTIAL BUILDINGS 
Solar heating and cooling computer program: extension and 
documentation, 4:22198 (EPRI-ER-515-SR) 
SOLAR HEATING SYSTEMS/RETROFITTING 
FEA/HUD/ERDA regional solar energy retrofit of low and 
moderate cost homes, 4:22205 (LBL-6877) 
Solar heating retrofit of an urban row house: construction and 
start up, 4:22268 
SOLAR HEATING SYSTEMS/SIMULATION 
Simulation and design methods, 4:22252 
Solar heating and cooling systems studies. Fifth monthly technical 
oor September 1-September 30, 1978, 4:22229 (TID- 
Validation of solar systems simulation programs, 4:22249 
SOLAR HEATING SYSTEMS/SIZE 
GFL method for designing solar energy space heating and 
domestic hot water systems, 4:22248 
-— aa of residential solar heating and cooling systems, 
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SOLAR HEATING SYSTEMS/SOLAR-ASSISTED HEAT 

PUMPS 

Application of Dual Source Heat pump auxiliary units to solar 
systems, 4:22288 

SOLAR HEATING SYSTEMS/STANDARDS 

Evolution of standards, 4:22215 (NP-23186) 

Plan for the development and implementation of standards for 
solar heating and cooling applications, 4:22213 (NBSIR-78- 
1143A) 

Updating solar performance criteria and standards, 4:22277 

SOLAR HEATING SYSTEMS/TEST FACILITIES 

Brookhaven National Laboratory solar projects, 4:22182 (BNL- 
25037) 

Electronic controller development and evaluation of control 
strategies, 4:22211 (LBL-8381) 

SOLAR HEATING SYSTEMS/TESTING 

Solar heating and cooling system design and development (status 
summay through December 1977), 4:22186 (DOE/NASA/CR- 
150735) 

SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 

EQUIPMENT 

Heat transfer characteristics of water filled cans as solar thermal 
storage medium: a comparative test data analysis, 4:22483 

Numerical simulation of reversible heat transfer in packed beds, 
4:23337 

Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:23318 

SOLAR HEATING SYSTEMS/THERMAL INSULATION 

Optimal insulation for solar heating systems, 4:22256 

SOLAR HEATING SYSTEMS/THERMOSTATS 

Universal differential thermostat for solar heating system (Patent), 

4:22236 
SOLAR HEATING SYSTEMS/VENTS 

Solar heat augmented heating system and temperature responsive 

gable vent (Patent), 4:22235 
SOLAR INDUSTRY/MARKETING RESEARCH 

Solar energy commercialization for African countries, 4:21954 
(HCP/CS-2522) 

Solar energy commercialization for European countries. Volume 
1, 4:21955 (HCP/CS-4121) 

Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 

SOLAR PARTICLES 
See also SOLAR ELECTRONS 
SOLAR PROTONS 
SOLAR PARTICLES/TABLES 

Solar-geophysical data number 404, April 1978. Part II. 
Comprehensive reports. Data for October 1977-September 1977 
and miscellanea, 4:24739 (PB-283245) 

Solar-geophysical data. Comprehensive reports (Number 405, 
May 1978. Data for November 1977, October 1977, and 
miscellanea), 4:24741 (PB-283863) 

SOLAR PONDS/BOUNDARY LAYERS 
Equilibrium thickness of the stable gradient zone in solar ponds, 
4:22466 
SOLAR PONDS/COVERINGS 
Solar energy collecting pond and covering therefor (Patent), 
22377 


SOLAR PONDS/DESIGN 
Solar production of industrial process hot water using shallow 
solar ponds, 4:22309 
SOLAR PONDS/INSTABILITY 
Effects of radiation absorption on convective instability in salt- 
gradient solar ponds, 4:22415 
SOLAR PONDS/PERFORMANCE 
Preliminary comparison study of four solar space heating systems, 
4:22216 (NP-23510) 
SOLAR PONDS/SENSIBLE HEAT STORAGE 
Effects of radiation absorption on convective instability in salt- 
gradient solar ponds, 4:22415 
SOLAR PONDS/TEMPERATURE GRADIENTS 
Equilibrium thickness of the stable gradient zone in solar ponds, 
4:22466 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Rapid transit via the sun (Solar power plants produce power for 
electric powered vehicles), 4:23796 
SOLAR POWER PLANTS/ECONOMICS 
Impact of solar energy utilization on optimum plant mixes, 4:23544 
SOLAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Report on the workshop on ecological impacts of solar energy 
conversion, 4:21985 (COO-4339-4) 
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SOLAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Environmental assessment methodology: solar power plant 
applications, 4:21988 (EPRI-ER-515-SR) 

Environmental assessment of solar energy power plants, 4:21989 
(EPRI-ER-515-SR) 

SOLAR POWER PLANTS/MEETINGS 

Proceedings of semiannual EPRI solar program review meeting 

and workshop, 4:22193 (EPRI-ER-515-SR) 
SOLAR PROCESS HEAT 

Hybrid thermochemical hydrogen production cycle using solar 
energy process heat, 4:21893 (CONF-781133-2) 

Integrated food preservation center, 4:22307 

SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 

Application of solar energy to industrial drying or dehydration 
processes. Final report, 4:22302 (ORO-5121-2) 

Present status and the future potential of solar industrial process 
heat, 4:22315 

Second quarterly technical status report, July 1, 1978 through 
September 30, 1978, 4:21986 (COO-4879-8) 

Solar energy applications in agriculture and industry overview of 
the federal program achievements, 4:22304 

SOLAR PROCESS HEAT/ECONOMIC ANALYSIS 

Analysis of the economic potential of solar thermal energy to 

provide industrial process heat in the United States, 4:22310 
SOLAR PROCESS HEAT/ECONOMICS 

Present status and the future potential of solar industrial process 
heat, 4:22315 

Solar fuels and chemicals study, results, 4:22299 (CONF-781103-1) 

SOLAR PROCESS HEAT/ENVIRONMENTAL IMPACTS 
Second quarterly technical status report, July 1, 1978 through 
September 30, 1978, 4:21986 (COO-4879-8) 
SOLAR PROCESS HEAT/FUEL SUBSTITUTION 
Solar fuels and chemicals study, results, 4:22299 (CONF-781 103-1) 
SOLAR PROCESS HEAT/LIFE-CYCLE COST 

Solar production of industrial process hot water using shallow 

solar ponds, 4:22309 
SOLAR PROCESS HEAT/RESEARCH PROGRAMS 

Solar energy for agricultural and industrial process heat. Program 

summary, 4:22300 (DOE/CS-0053) 
SOLAR PROCESS HEAT/SOLAR PONDS 

Solar production of industrial process hot water using shallow 

solar ponds, 4:22309 
SOLAR PROCESS HEAT/SOLAR WATER HEATERS 

Operating data from a solar energy system with heat pump 
augmentation for industrial process heat, 4:22311 

Solar for EASCO Photo, 4:22312 

Solar water heating system for a once-a-week aircraft corrosion 
control facility, 4:22313 

SOLAR PROCESS HEAT/TECHNOLOGY ASSESSMENT 

Present status and the future potential of solar industrial process 

heat, 4:22315 
SOLAR PROTONS/COSMIC RAY PROPAGATION 

Interplanetary propagation of flare-associated energetic particles, 
4:24737 (N-78-24014) 

SOLAR RADIATION/ATTENUATION 

Atmospheric attenuation of solar radiation, 4:22141 (SAN-1100/ 
PA2-14) 

SOLAR RADIATION/DATA ACQUISITION 

Analysis of the California solar resource. Volume 2. Final report, 
4:21969 (LBL-7860(Vol.2)) 

Measurement of circumsolar radiation. Status report, 4:21970 
(LBL-8391) 

SOLAR RADIATION/INFORMATION NEEDS 

Analysis of the California solar resource. Volume 2. Final report, 
4:21969 (LBL-7860(Vol.2)) 

SOLAR RADIATION/MEASURING INSTRUMENTS 

Measurement of circumsolar radiation, 4:21968 (LBL-6877) 

SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data number 404, April 1978. Part II. 
Comprehensive reports. Data for October 1977-September 1977 
and miscellanea, 4:24739 (PB-283245) 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

Solar-geophysical data. Comprehensive reports (Number 405, 
May 1978. Data for November 1977, October 1977, and 
miscellanea), 4:24741 (PB-283863) 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Solar-ray heating apparatus (Patent), 4:22393 
SOLAR REFLECTORS/OPTICAL PROPERTIES 

Specularity measurements by Fourier transform examination, 

4:22355 (PNL-SA-6831) 
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SOLAR REFRIGERATORS/PERFORMANCE 

Performance prediction of a solar-operated intermittent ammonia- 

water refrigerator using a flat plate collector, 4:22348 
SOLAR REFRIGERATORS/THERMODYNAMICS 
Performance prediction of a solar-operated intermittent ammonia- 
water refrigerator using a flat plate collector, 4:22348 
SOLAR SIMULATORS/DESIGN 
Solar simulator (Patent), 4:21977 
SOLAR SPACE HEATING 

A thermodynamic analysis of HYCOS, a hydrogen conversion 

and storage system, 4:21908 
SOLAR SPACE HEATING/ECONOMICS 

Solar energy potential for residential water heating and space 
heating in the 12th Congressional District of Pennsylvania. 
Analysis memorandum, 4:21982 (DOE/EIA-0102/22) 

SOLAR SPACE HEATING/MEETINGS 

Proceedings of semiannual EPRI solar program review meeting 
and workshop, 4:22193 (EPRI-ER-515-SR) 

SOLAR SPACE HEATING/RESEARCH PROGRAMS 

Support activities for DOE Solar Heating and Cooling Research 
and Development Program, 4:22207 (LBL-6877) 

SOLAR SPACE HEATING/REVIEWS 
Free heat for every house. Solar heating is not a utopia, 4:22242 
Solar space conditioning, 4:22214 (NP-23186) 

SOLAR SPACE HEATING/STANDARDS 

Plan for the development and implementation of standards for 
solar heating and cooling applications, 4:22213 (NBSIR-78- 
1143A) 

SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
SOLAR THERMAL POWER PLANTS/CENTRAL 

Design of a small thermochemical receiver for solar thermal 

power, 4:22128 
SOLAR THERMAL POWER PLANTS/CONTROL SYSTEMS 

Requirements study for the 1OMW Solar Thermal Pilot Plant 

Master Control Subsystem, 4:22125 (SAN-1101/PA2-27) 
SOLAR THERMAL POWER PLANTS/COOLING SYSTEMS 
Pipeline from ocean to desert to provide cooling for solar power 
plant complex, 4:22130 
SOLAR THERMAL POWER PLANTS/DESIGN 
10 KW solar power plant, 4:22117 (AED-CONF-78-212-009) 
SOLAR THERMAL POWER PLANTS/ECONOMIC 

ANALYSIS 

Methodology for solar-thermal power plant evaluation, 4:22120 
(EPRI-ER-869) 

Requirements definition and impact analysis of solar thermal 
power plants, 4:22119 (EPRI-ER-515-SR) 

SOLAR THERMAL POWER PLANTS/ECONOMICS 

Central solar/fossil hybrid electrical generation: storage impacts, 
4:22131 

Solar Total Energy Systems. Second technical progress report, 
4:22159 (SAN-1101/PA2-19) 

Solar Total Energy Systems. Technical progress report, 4:22158 
(SAN-1101/PA2-17) 

System study on the feasibility of a coal-fired total-energy plant 
(with solar options) for Sandia Laboratories, 4:23470 (SAND- 
78-0979) 

SOLAR THERMAL POWER PLANTS/ELECTRIC UTILITIES 

Requirements definition and impact analysis of solar thermal 
power plants, 4:22119 (EPRI-ER-515-SR) 

SOLAR THERMAL POWER PLANTS/FEASIBILITY 

STUDIES 

System study on the feasibility of a coal-fired total-energy plant 
(with solar options) for Sandia Laboratories, 4:23470 (SAND- 
78-0979) 

SOLAR THERMAL POWER PLANTS/HEAT STORAGE 

Central solar/fossil hybrid electrical generation: storage impacts, 
4:22131 

SOLAR THERMAL POWER PLANTS/HEAT TRANSFER 

FLUIDS 


Design of a small thermochemical receiver for solar thermal 
power, 4:22128 
SOLAR THERMAL POWER PLANTS/MARKETING 
RESEARCH 
Solar Total Energy Systems. Second technical progress report, 
4:22159 (SAN-1101/PA2-19) 
Solar Total Energy Systems. Technical progress report, 4:22158 
(SAN-1101/PA2-17) 
SOLAR THERMAL POWER PLANTS/NET ENERGY 
Solar energy: will it conserve our nonrenewable resources 
(Comparison of energy consumed in manufacturing and 
operation to energy recovered), 4:23547 
SOLAR THERMAL POWER PLANTS/PILOT PLANTS 
Requirements study for the 1OMW Solar Thermal Pilot Plant 
Master Control Subsystem, 4:22125 (SAN-1101/PA2-27) 
Transient simulation of the MDAC receiver test panel in its STTF 
test configuration, 4:22126 (SAN-1101/PA2-28) 
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SOLAR THERMAL POWER PLANTS/RESEARCH 

PROGRAMS 

Dispersed solar electric power: a small power system program, 
4:22129 

Highlights report: Solar Thermal Conversion Program Dispersed 
Power Projects. Semiannual review, Berkeley, CA, July 20-22, 
1976, 4:22123 (SAN-1101/PA2-7) 

Summary report: Solar Thermal Power Systems Program, 
dispersed power systems projects and research and development 
projects, Albuquerque, New Mexico, January 26-27, 1977, 
4:22124 (SAN-1101/PA2-11) 

SOLAR THERMAL POWER PLANTS/REVIEWS 

Overview and summary of EPRI solar thermal program, 4:22118 
(EPRI-ER-515-SR) 

SOLAR THERMAL POWER PLANTS/SIMULATION 

Methodology for solar-thermal power plant evaluation, 4:22120 
(EPRI-ER-869) 

Transient simulation of the MDAC receiver test panel in its STTF 
test configuration, 4:22126 (SAN-1101/PA2-28) 

SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 

HEAT STORAGE 

Chemical storage of thermal energy, 4:22474 (LBL-6877) 

SOLAR THERMAL POWER PLANTS/TOTAL ENERGY 

SYSTEMS 

Design options for solar total energy systems, 4:22161 

Highlights report: Solar Thermal Conversion Program Dispersed 
Power Projects. Semiannual review, Berkeley, CA, July 20-22, 
1976, 4:22123 (SAN-1101/PA2-7) 

Solar Total Energy Systems. Second technical progress report, 
4:22159 (SAN-1101/PA2-19) 

Solar Total Energy Systems. Technical progress report, 4:22158 
(SAN-1101/PA2-17) 

SOLAR TRACKING 
Solar tracking system (Patent), 4:22343 
SOLAR TRACKING/EQUIPMENT 
Floating azimuth tracking platform: an economic method of 
increasing solar collector efficiency, 4:22465 
SOLAR TRACKING/OPTIMAL CONTROL 
Optimal control of sun tracking solar collectors, 4:22462 
SOLAR WATER HEATERS 

Solar for EASCO Photo, 4:22312 

Solar plants for the planner, installer, and builder-owner, 4:22180 
(AED-Conf-78-155-043) 

Solar technics - useful and promising to general considerations, 
4:22324 

SOLAR WATER HEATERS/CERTIFICATION 

Use of the HUD minimum property standards in evaluating solar 
domestic hot water systems for the HUD/Florida solar hot 
water heating initiative, 4:22325 

SOLAR WATER HEATERS/COMMERCIALIZATION 

Preliminary design package for prototype solar heating and 
cooling systems, 4:22189 (DOE/NASA/CR-150853) 

SOLAR WATER HEATERS/COMPOUND PARABOLIC 

CONCENTRATORS 

Preliminary results from a test array of 3X CPC collectors in a 
school heating application, 4:22433 

SOLAR WATER HEATERS/COMPUTER CALCULATIONS 

SOLCOST: Space heating handbook with service hot water and 
heat loads calculations, 4:22184 (DOE/CS-0042/3) 

SOLAR WATER HEATERS/CONSUMER GUIDES 

SOLCOST: Space heating handbook with service hot water and 
heat loads calculations, 4:22184 (DOE/CS-0042/3) 

SOLAR WATER HEATERS/COST 

Solar Project Cost Report. Aratex Services, Inc., Industrial 
Laundry, Fresno, California, 4:22341 (SOLAR/2008-78/60) 

Solar Project Cost Report. Iris Images, Inc., Film Laboratory, 
Mill Valley, California, 4:22340 (SOLAR/2008-78/60) 


Solar Project Cost Report. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22226 (SOLAR/2011-78/60) 


SOLAR WATER HEATERS/DATA ACQUISITION 
Solar energy system a results from the National Solar 
Data Program, 4:22279 
SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 
Individual load center: solar heating and cooling residential 
roject, 4:22195 (EPRI-ER-515-SR) 
LBL Building 90 solar demonstration project, 4:22203 (LBL-6877) 
Solar demonstration program: technical review and project 
monitoring, 4:22206 (LBL-6877) 
Solar heating, cooling and hot water production: a critical look at 
CCMS installation, 4:22293 
Solar Project Description. Aratex Services, Inc., Industrial 
Laundry, Fresno, California, 4:22303 (SOLAR/2008-78/50) 
Solar Project Description. Iris Images, Inc., Film Laboratory, Mill 
aa California (Includes glossary), 4:22339 (SOLAR/2005- 
/50) 
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Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 
78/50) 

Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 

Technical status report No. 8, May 15, 1978-August 15, 1978, 
4:22473 (COO-4400-6) 

SOLAR WATER HEATERS/DESIGN 

Double-exposure collector system. Technical progress report, July 
1, 1978-September 30, 1978, 4:22320 (TID-28964) 

Dwellings equipped with a room-heating device and hot water 
feeder based on solar heat (Patent), 4:22230 

Functioning of solar plants and their modules, 4:22179 (AED- 
Conf-78-104-002) 

Gas heater for domestic hot water particularly suited to solar 
backup service, 4:22330 

Preliminary design package for prototype solar heating and 
cooling systems, 4:22189 (DOE/NASA/CR-150853) 

Residential water heater pumped by differential pressure, 4:22333 

Solar heating and hot water system installed at Listerhill, 
Alabama, 4:22190 (DOE/NASA/CR- 150870) 

Solar hot water booster and exchanger for use therein (Patent), 
4:22321 

Solar liquid heating apparatus (Patent), 4:22410 

Solar Project Description. Aratex Services, Inc., Industrial 
Laundry, Fresno, California, 4:22303 (SOLAR/2008-78/50) 

Solar Project Description. Iris Images, Inc., Film Laboratory, Mill 
Valley, California (Includes glossary), 4:22339 (SOLAR/2005- 
78/50) 

Solar Project Description. Scattergood School Recreation Center, 
West Branch, Iowa (Includes glossary), 4:22223 (SOLAR/2003- 
78/50) 

Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 

Solar water heating system (Patent), 4:22322 

Solar water heater for trailers and buildings (Patent), 4:22323 

Solar water heating system for a once-a-week aircraft corrosion 
control facility, 4:22313 

Solar watt installations for industrial, swimming, and heating 
water, 4:22316 (AED-Conf-78-155-044) 

Tritherm heating (Combination of solar, heat pump, and fossil fuel 
heating system), 4:22298 (DOE-tr-132) 

SOLAR WATER HEATERS/DIRECTORIES 

Directory of solar energy equipment manufacturers and solar 

energy architects and engineers, 4:22177 
SOLAR WATER HEATERS/ECONOMIC ANALYSIS 

Residential on site solar heating systems: a project evaluation 

using the capital asset pricing model, 4:21983 (LBL-8298) 
SOLAR WATER HEATERS/ECONOMICS 
Economic constraints on solar energy, heat pump, and solar 
assisted heat pump systems, 4:22258 
SOLAR WATER HEATERS/EFFICIENCY 
Collector and storage efficiencies in solar heating systems, 4:22253 
SOLAR WATER HEATERS/FLOW REGULATORS 

Solar heating system component and control therefor (Patent), 

4:22232 


SOLAR WATER HEATERS/FREEZE PROTECTION 
Experiences with a low cost residential solar hot water system, 
4:22332 
SOLAR WATER HEATERS/FREEZE-CYCLE SYSTEM 
Solar water heating system (Patent), 4:22322 
SOLAR WATER HEATERS/HEAT EXCHANGERS 
Heat exchanger for solar energy (Patent), 4:22335 
SOLAR WATER HEATERS/HEAT PIPES 
Using two-phase working fluids to greatly improve passive solar 
water heating, 4:22331 
SOLAR WATER HEATERS/HEAT STORAGE 
Control strategies for solar heating/cooling systems that reduce 
electric utility peak loads, 4:22274 
SOLAR WATER HEATERS/HEAT TRANSFER 
Heat exchanger penalties in single loop (antifreeze) solar water 
heating systems, 4:22334 
SOLAR WATER HEATERS/INSTALLATION 
One hundred solar water heaters: some lessons learned about 
installation and performance at New England Electric, 4:22328 
SOLAR WATER HEATERS/MANUFACTURERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
SOLAR WATER HEATERS/MATHEMATICAL MODELS 
Solar heating studies in The Netherlands, 4:22283 
SOLAR WATER HEATERS/OPTIMIZATION 
Heat exchanger penalties in single loop (antifreeze) solar water 
heating systems, 4:22334 
SOLCOST: Space heating handbook with service hot water and 
heat loads calculations, 4:22184 (DOE/CS-0042/3) 
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SOLAR WATER HEATERS/PARABOLIC TROUGH 
COLLECTORS 
Solar liquid heating apparatus (Patent), 4:22410 
SOLAR WATER HEATERS/PERFORMANCE 
Comparative study of solar hot water systems, 4:22327 
Experiences with a low cost residential solar hot water system, 
4:22332 
One hundred solar water heaters: some lessons learned about 
installation and performance at New England Electric, 4:22328 
Operating data from a solar energy system with heat pump 
augmentation for industrial process heat, 4:22311 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU solar house I, 
4:22264 
Performance of a double-exposure solar collector, 4:22450 
Phillips experimental house: a system's performance study, 4:22282 
Project sunshower: preliminary results and conclusions (Student 
resident halls at San Jose State University), 4:22329 
Results of operational testing on direct and indirect types of 
domestic hot water systems, 4:22326 
Solar heating, cooling and hot water production: a critical look at 
CCMS installation, 4:22293 
Summary of post-test performance evaluations of two residential 
solar systems, 4:22278 
SOLAR WATER HEATERS/PERFORMANCE TESTING 
LARGO hot water system thermal performance test report, 
4:22318 (DOE/NASA/CR-150841) 
Prototype solar heating and cooling systems including potable hot 
water. Quarterly reports, 4:22188 (DOE/NASA/CR-150850) 
SOLAR WATER HEATERS/POWER DEMAND 
Control strategies for solar heating/cooling systems that reduce 
electric utility peak loads, 4:22274 
SOLAR WATER HEATERS/RESEARCH PROGRAMS 
Swedish Solar Energy Projects, 1978, 4:22218 (SIB-D-13-1978) 
SOLAR WATER HEATERS/RETROFITTING 
FEA/HUD/ERDA regional solar energy retrofit of low and 
moderate cost homes, 4:22205 (LBL-6877) 
Solar heating retrofit of an urban row house: construction and 
start up, 4:22268 
SOLAR WATER HEATERS/SIMULATION 
Simulation and design methods, 4:22252 
Validation of solar systems simulation programs, 4:22249 
SOLAR WATER HEATERS/SIZE 
GFL method for designing solar energy space heating and 
domestic hot water systems, 4:22248 
SOLAR WATER HEATERS/STANDARDS 
Updating solar performance criteria and standards, 4:22277 
Use of the HUD minimum property standards in evaluating solar 
domestic hot water systems for the HUD/Florida solar hot 
water heating initiative, 4:22325 
SOLAR WATER HEATERS/THERMAL EFFICIENCY 
LARGO hot water system thermal performance test report, 
4:22318 (DOE/NASA/CR- 150841) 
Solar water heating, 4:22317 (BMFT-FB-T-77-42) 
SOLAR WATER HEATERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Heat transfer characteristics of water filled cans as solar thermal 
storage medium: a comparative test data analysis, 4:22483 
SOLAR WATER HEATERS/THERMOSYPHON EFFECT 
Using two-phase working fluids to greatly improve passive solar 
water heating, 4:22331 
SOLAR WATER HEATING/COMMERCIALIZATION 
Environmental readiness document. Solar: hot water and passive. 
Commercialization Phase III Planning, 4:22185 (DOE/ERD- 
0010) 
SOLAR WATER HEATING/DEMONSTRATION PROGRAMS 
Instrumentation and evaluation of a solar water heating system. 
Progress report: introduction to low cost monitoring system, 
4:22319 (EPRI-ER-515-SR) 
SOLAR WATER HEATING/ECONOMICS 
Solar energy nag ep for residential water heating and space 
heating in the 12th Congressional District of Pennsylvania. 
Analysis memorandum, 4:21982 (DOE/EIA-0102/22) 
SOLAR WATER HEATING/ENVIRONMENTAL IMPACTS 
Environmental readiness document. Solar: hot water and passive. 
Commercialization Phase III Planning, 4:22185 (DOE/ERD- 
0010) 
SOLAR WATER HEATING/RESEARCH PROGRAMS 
Support activities for DOE Solar Heating and Cooling Research 
and Development Program, 4:22207 (LBL-6877) 
SOLAR WATER HEATING/RESIDENTIAL BUILDINGS 
Solar heating and cooling computer program: extension and 
documentation, 4:22198 (EPRI-ER-515-SR) 
SOLAR WATER HEATING/REVIEWS 
Free heat for every house. Solar heating is not a utopia, 4:22242 
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SOLAR WATER PUMPS/COMMERCIALIZATION 

Commerical potential of solar-powered irrigation systems: a case 

history, 4:22351 
SOLAR WATER PUMPS/ECONOMICS 

Commerical potential of solar-powered irrigation systems: a case 

history, 4:22351 
SOLAR WATER PUMPS/PERFORMANCE 

Evalution of solar Rankine-cycle engine systems, 4:22337 (SAND- 
78-0986) 

Performance simulation of the Battelle/NML solar irrigation 
pump, 4:22350 

SOLAR WIND/INTERACTIONS 

Ongoing data reduction, theoretical studies. Final report (Space 
Sciences Staff, TRW Defense and Space Systems Group, 
Redondo Beach, Calif.), 4:24748 (N-78-23644) 

SOLAR WIND/TABLES 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

SOLAR X-RAY BURSTS/TABLES 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data number 404, April 1978. Part II. 
Comprehensive reports. Data for October 1977-September 1977 
and miscellanea, 4:24739 (PB-283245) 

Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

SOLAR-ASSISTED HEAT PUMPS 

Tritherm heating (Combination of solar, heat pump, and fossil fuel 
heating system), 4:22298 (DOE-tr-132) 

SOLAR-ASSISTED HEAT PUMPS/CONTROL SYSTEMS 

Energy-optimal construction and utilization of domestic building 
with an installed solar system, 4:22178 (AED-Conf-78-104-001) 

SOLAR-ASSISTED HEAT PUMPS/DEMONSTRATION 

PROGRAMS 

Phoenix House solar assisted optimized heat pump system 
evaluation, 4:22199 (EPRI-ER-515-SR) 

Solar Project Description. Terrell E. Moseley Office Building, 
Lynchburg, Virginia, 4:22225 (SOLAR/2011-78/50) 

SOLAR-ASSISTED HEAT PUMPS/DESIGN 

Solar assisted heat pump system design for coldest period 

conditions, 4:22261 
SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 

Development of cost effective solar assisted heat pumps for 
heating and cooling applications, 4:22257 

Economic constraints on solar energy, heat pump, and solar 
assisted heat pump systems, 4:22258 

Use of heat pumps with solar collectors for domestic space heating 
in the united kingdom, 4:22240 

SOLAR-ASSISTED HEAT PUMPS/FLAT PLATE 

COLLECTORS 

Development of a low-temperature, low-cost, solar collector using 
a black-liquid concept, 4:22427 

SOLAR-ASSISTED HEAT PUMPS/OPERATION 

Energy-optimal construction and utilization of domestic pore 

with an installed solar system, 4:22178 (AED-Conf-78-104-001) 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 

Application of Dual Source Heat pump auxiliary units to solar 
systems, 4:22288 

Modelling of combined air based solar/heat pump heating and 
cooling systems, 4:22262 

Performance of combined solar-heat pump systems, 4:22259 

Simulations of solar assisted multiple zone water source heat pump 
system with diversity cooling loop, 4:22263 

SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE TESTING 

— National Laboratory solar projects, 4:22182 (BNL- 

5037) 


Prototype solar heating and — systems. Lm fon oy 
ASA/ 


reports, April 1, 1978-June 30, 1978, 4:22187 (DOE 
CR-150829) 
SOLAR-ASSISTED HEAT PUMPS/SIMULATION 
Brookhaven National Laboratory solar projects, 4:22182 (BNL- 
25037) 
Simulations of solar assisted multiple zone water source heat pump 
system with diversity cooling loop, 4:22263 
SOLAR-ASSISTED POWER SYSTEMS/ECONOMICS 
Actual case studies of the economics of heating boiler feedwater 
using linear focusing solar collectors, 4:22160 
Central solar/fossil hybrid electrical generation: storage impacts, 
4:22131 
SOLAR-ASSISTED POWER SYSTEMS/HEAT STORAGE 
Central solar/fossil hybrid electrical generation: storage impacts, 
4:22131 
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SOLDERED JOINTS/STRESS RELAXATION 
Quantitative comparison of electronic component-solder joint 
stress relief in encapsulated assemblies, 4:23874 (BDX-613- 
1868(Rev.)) 
SOLDERING/AUTOMATION 
Soldering automation. Final report, 4:24303 (BDX-613- 
1865(Rev.)) 
SOLID FUELS/FABRICATION 
Estimation of costs for fabrication of pressurized-water reactor 
fuel, 4:22768 (ORNL/TM-6501) 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
SOLID SCINTILLATION DETECTORS/PERFORMANCE 
TESTIN 


Application of on-line alpha monitors to process streams in a 
nuclear fuel reprocessing plant, 4:21720 
SOLID SOLUTIONS/THERMODYNAMIC PROPERTIES 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:24015 
SOLID STATE LASERS/DESIGN 
Multi-color, activator-activator laser (Patent), 4:24262 
SOLID STATE LASERS/HYBRID SYSTEMS 
Hybrid laser structures (Patent), 4:24266 
SOLID STATE LASERS/REFRACTIVITY 
Thermally induced birefringence in YAG rods in the (001) 
direction, 4:24286 
SOLID STATE LASERS/TEMPERATURE EFFECTS 
Thermally induced birefringence in YAG rods in the (001) 
direction, 4:24286 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/ANAEROBIC DIGESTION 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
SOLID WASTES/CONVERSION 
Solid waste and biomass. Their potential as energy sources in 
Illinois, 1977, 4:21928 (PB-281649) 
SOLID WASTES/CORROSIVE EFFECTS 


Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 


4:21324 (EPRI-FP-878) 
SOLID WASTES/FERMENTATION 
Kinetics of methane fermentation, 4:22050 (CONF-780549-8) 
SOLID WASTES/RADIOACTIVITY 


Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 


4:21324 (EPRI-FP-878) 
SOLID WASTES/TOXICITY 


Impact of RCRA (PL 94-580) on utility solid wastes. Final report, 


4:21324 (EPRI-FP-878) 
SOLID WASTES/WASTE PROCESSING 
Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 
DS/INTERFACES 


Use of the finite element displacement method to solve solid-fluid 
interaction vibration problems, 4:24289 (CONF-781202-33) 
SOLIDS/MECHANICAL VIBRATIONS 
Use of the finite element displacement method to solve solid-fluid 
interaction vibration problems, 4:24289 (CONF-781202-33) 
SOLITONS/EXCITATION 
Langmuir solitons (Formation by self compression of Langmuir 
waves), 4:24974 (IAE-2907) 
Modulation instability of the Langmuir waves excited in a plasma 
by electron beam, 4:24972 (AE. 2784) 
SOLVATED ELECTRONS/ BIOCHEMICAL REACTION 
KINETICS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
SOLVATED ELECTRONS/CHEMICAL REACTION YIELD 
Radiolysis studies on reactive intermediates. Technical progress 
et November 1, 1977-November 1, 1978, 4:24123 (COO- 
) 
SOLVATED ELECTRONS/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
eee ed 1, 1977-November 30, 1978 (y-irradiated in 
a buffer suspensions), 4:24631 (COO-3221-54) 
SOLVENT EXTRACTION/INFORMATION SYSTEMS 
Se e+ ema Data Base: a users’ manual, 4:24078 (ORNL/ 
-6593) 
SOLVENT-REFINED COAL/COMBUSTION 
Burning of solvent refined coal: a viable means of compliance, 
4:21309 (CONF-7810110-1) 
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SOLVENT-REFINED COAL/COMBUSTION KINETICS 
Combustion of coal and coal related fuels in an opposed flow 
diffusion flame, 4:21314 (LBL-6877) 
SOLVENT-REFINED COAL/DEASHING 
Deashing of solvent refined coal, 4:21160 (LBL-6877) 
SOLVENT-REFINED COAL/HYDROGENATION 
Selective hydrogenation of coal, 4:21164 (LBL-6877) 
SOLVENT-REFINED COAL/REFINING 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1978-November 1978, 4:21155 (FE-2034-13) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONIC LOGGING/CORRELATIONS 
Fluid identification plot, 4:21362 
SORGHUM/SEPARATION PROCESSES 
Preliminary evaluation of new process for separation of 
components of sugar cane, sweet sorghum, and other plant 
stalks relative to its possible contribution toward increased fuel 
and energy production from these materials, 4:22061 (TID- 
28734) 
SOUTH AFRICA/COAL MINES 
Production approaches at SA's biggest export colliery, 4:21284 
SOUTH AFRICA/INSOLATION 
Measurement of the middle ultraviolet at Durban, 4:21978 
SOUTH DAKOTA/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
SOUTHEAST REGION/OFFSHORE OPERATIONS 
Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. part 2: Mid and South Atlantic. Final 
technical report, 4:21375 (PB-281447) 
SOVIET UNION 
See USSR 
SOYBEANS/CONTAMINATION 
Technetium accumulation, fate, and behavior in plants (®Tc, 
Glycine max), 4:24539 (CONF-760429-) 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
SOYBEANS/METABOLISM 
Lectin release by soybean seeds, 4:24596 
SOYBEANS/RADIONUCLIDE KINETICS 
Technetium accumulation, fate, and behavior in plants (®*Tc, 
Glycine max), 4:24539 (CONF-760429-) 
SPACE FLIGHT 
Large-scale manipulator for space shuttle payload handling the 
shuttle RMS, 4:24203 
Manipulator applications for large-scale construction in outer 
space, 4:24204 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SPACE HEATING/ENERGY CONSERVATION 
Evaluation of the feasibility for widespread introduction of coal 
into the residential and commercial sectors. Volume I. 
Executive summary. Final report, 4:21320 (PB-281191) 
Evaluation of the feasibility for widespread introduction of coal 
into the residential and commercial sectors. Volume II. 
Technical section. Final report, 4:21321 (PB-281192) 
SPACE HEATING/WASTE HEAT UTILIZATION 
Energy saving device utilizing normally wasted heat from clothes 
dryers (Patent), 4:23634 
SPACE POWER REACTORS/NUCLEAR FUELS 
Morning light cleanup and recovery operation: simulation studies 
of possible reactor fuels (Cosmos 954 orbiting Russian reactor 
with U-10 wt% Mo fuel), 4:23030 (UCRL-52543) 
SPACE POWER REACTORS/REENTRY 
Morning light cleanup and recovery operation: simulation studies 
of possible reactor fuels (Cosmos 954 orbiting Russian reactor 
with U-10 wt% Mo fuel), 4:23030 (UCRL-52543) 
SPACECRAFT POWER SUPPLIES/DEMONSTRATION 
PROGRAMS 
Guide to solar energy programs, 4:21952 (DOE/ET-0036/1) 
SPACECRAFT POWER SUPPLIES/RESEARCH PROGRAMS 
Guide to solar energy programs, 4:21952 (DOE/ET-0036/1) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
High efficiency solar photovoltaic power module concept. Final 
report, 4:22009 (N-78-23555) 
Solar generator (Patent), 4:22035 
SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Isotope-powered satellites for shuttle launches, 4:21887 
SPACERS/DESIGN 
Spacing devices for overhead transmission lines (Patent), 4:22684 
SPACERS/PRESSURE GRADIENTS 
— model for the prediction of spacer pressure losses, 
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SPAIN/SOLAR INDUSTRY 
Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 
SPARK IGNITION ENGINES/DESIGN 
Internal-combustion engine (Patent), 4:23725 
SPARK IGNITION ENGINES/EXHAUST GASES 
Burn it in the engine not the exhaust, 4:23801 
SPARK IGNITION ENGINES/EXHAUST RECIRCULATION 
SYSTEMS 
Combustion engine with waste gas feedback (Patent), 4:23718 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Torque control for part-load economy, 4:23799 
SPARK IGNITION ENGINES/FUEL SYSTEMS 
Engine design series: fuel systems, petrol, 4:23800 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
Burn it in the engine not the exhaust, 4:23801 
Fuel saving apparatus and spark plug therefor (Patent), 4:23723 
SPARK IGNITION ENGINES/PERFORMANCE 
Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977-September 30, 1978, 
4:23710 (COO-4191-1) 
SPARK IGNITION ENGINES/RESEARCH PROGRAMS 
Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977-September 30, 1978, 
4:23710 (COO-4191-1) 
SPECTRA UNFOLDING/CALCULATION METHODS 
Efficiencies and light curves for neutron spectrum measurements 
using NE-213, 4:24382 
SPECTRALLY SELECTIVE SURFACES/MICROSTRUCTURE 
Microstructure of a black chrome solar selective absorber, 4:22353 
(LBL-8022) 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Solar selective coatings, 4:22354 (NP-23186) 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
GAMMA SPECTROMETERS 
HEAVY ION SPECTROMETERS 
MASS SPECTROMETERS 
NMR SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/ELECTRONIC EQUIPMENT 
Some electronic aspects of energy measurements with solid-state 
detectors, 4:24378 (LBL-7281) 
SPECTROMETERS/RESOLUTION 
Broadening of a spectrum line by finite spectrometer resolution 
(FORTRAN IV; SAL, KAL), 4:24755 (LA-7401) 
SPENT FUEL CASKS/COOLING 
Natural convection studies in nuclear spent-fuel shipping casks: 
computation and experiment, 4:24241 
SPENT FUEL CASKS/SEALS 
Deformation of the Sandia metallic ring seal test fixture, 4:24240 
(SAND-78-2191) 
SPENT FUEL CASKS/SHIELDING MATERIALS 
Solid neutron shield development, 4:24243 
SPENT FUEL CASKS/STRESS ANALYSIS 
Assessment of stress-strain data suitable for finite-element elastic- 
plastic analysis of shipping containers, 4:24239 (NUREG/CR- 
0481) 
SPENT FUEL CASKS/TESTING 
Environmental effects of transporting radioactive materials in 
nuclear waste management systems, 4:21729 (SAND-78-1211C) 
SPENT FUEL ELEMENTS/COOLING 
Numerical simulation of natural convection in closed containers 
by a fully implicit method, 4:24770 
SPENT FUEL ELEMENTS/FISSION PRODUCTS 
Radiation source terms in LWR and LMFBR spent fuel. Final 
report, 4:22715 (EPRI-NP-948) 
SPENT FUEL ELEMENTS/INSPECTION 
Design of the fuels and materials examination facility and materials 
handling systems, 4:24205 
In-cell laser element profilometer, 4:24217 
SPENT FUEL ELEMENTS/METALLOGRAPHY 
Nondestructive surface examination in the fuels and materials 
examination facility, 4:24219 
SPENT FUEL ELEMENTS/REMOTE HANDLING 
Element bow measurement and data reduction: HFEF/N, 4:24216 
Nondestructive surface examination in the fuels and materials 
examination facility, 4:24219 
SPENT FUEL ELEMENTS/VOLOXIDATION PROCESS 
Voloxidation of the UO, axial blankets from irradiated (U,Pu)O2 
fuel rods, 4:21705 (ORNL/TM-6635) 
SPENT FUEL STORAGE 
Utilization of the NFS West Valley Installation for spent fuel 
storage, 4:21723 (ANL-K-78-3769-1) 
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SPENT FUEL STORAGE/CONTAINERS 
Container for the storage of spent radioactive fuel elements, and 
method of production, 4:21731 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
SPENT FUEL STORAGE/CRITICALITY 
Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, January 1, 1978- 
March 31, 1978, 4:21724 (BAW-1484-2) 
SPENT FUEL STORAGE/RISK ASSESSMENT 
Analysis of some nuclear waste management options. Volume I. 
Analysis and interpretation, 4:21747 (UCRL-13917(Vol.1)) 
SPENT FUEL STORAGE/UNDERGROUND STORAGE 
Thermomechanical response of a one-level spent fuel nuclear 
waste repository, 4:21825 (Y/OWI/SUB-78/16549/1) 
SPENT FUELS/CHEMICAL COMPOSITION 
Reference waste form, basalts, and ground water systems for 
waste interaction studies, 4:21800 (RHO-BWI-LD-11) 
SPENT FUELS/CHEMICAL REACTIONS 
Basalt Waste Isolation Program. Annual report, fiscal year 1978, 
4:21798 (RHO-BWI-78-100) 
SPENT FUELS/INSPECTION 
Postirradiation examination facility of INER, 4:24196 
SPENT FUELS/LAND TRANSPORT 
Assessment of the risk of transporting spent nuclear fuel by truck, 
4:21728 (PNL-2588) 
SPENT FUELS/MANAGEMENT 
Comparison of spent fuel management fee collection alternatives, 
4:21740 (PNL-2826) 
SPENT FUELS/REMOTE HANDLING 
Postirradiation examination facility of INER, 4:24196 
SPENT FUELS/SAFEGUARDS 
Conceptual design of a system for detecting national diversion of 
LWR spent fuel, 4:21855 (SAND-78-0192) 
SPENT LIQUORS/ANAEROBIC DIGESTION 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1977-June 15, 1978, 4:21925 (COO-2983-8) 
SPENT LIQUORS/OXIDATION 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1977-June 15, 1978, 4:21925 (COO-2983-8) 
SPENT SHALES/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 peal 
SPENT SHALES/CHEMICAL COMPOSITI 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
SPENT SHALES/SORPTIVE PROPERTIES 
Removing sulfur dioxide from gas streams with retorted oil shale 
(Patent), 4:21635 
SPENT SHALES/UNDERGROUND DISPOSAL 
Underground disposal of retorted oil shale, 4:21637 
SPENT SHALES/WASTE PRODUCT UTILIZATION 
Low-temperature oil shale and tar sand extraction process (Patent; 
use of residue as agricultural substrate), 4:21625 
SPERMATOGENESIS 
Effects of methyl methanesulfonate and dimethylnitrosamine on 
sperm production in Syrian hamsters, 4:24684 (CONF-771017-) 
SPERMATOZOA/DNA 
Sperm from the fruit fly, Drosophila melanogaster, cannot be 
dispersed by conventional methods, 4:24612 (UCRL-52491) 
SPERMATOZOA/MORPHOLOGICAL CHANGES 
Effects of methyl methanesulfonate and dimethylnitrosamine on 
sperm production in Syrian hamsters, 4:24684 (CONF-771017-) 
SPERMATOZOA/SURVIVAL TIME 
DNA variability of abalone sperm as a measure of copper toxicity, 
4:24685 (CONF-771017-) 
SPHERES/DEFORMATION 
Boundary-integral equation formulation for time-dependent 
inelastic deformation in metals, 4:23919 
SPHERES/INSPECTION 
Equipment for a laser surface measuring system, 4:24296 (BDX- 
613-1848(Rev.)) 
SPHERES/SURFACE PROPERTIES 
Equipment for a laser surface measuring system, 4:24296 (BDX- 
613-1848(Rev.)) 
SPINACH/PHOTOSYNTHESIS 
Photochemistry and enzymology of photosynthesis. Progress 
report, April 1, 1978-August 31, 1978, 4:24590 (COO-3326-70) 
SPLEEN/RADIATION DOSES 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
SPLEEN/RADIONUCLIDE KINETICS 
Lead distribution and effects during development in the rat 
(?!° Pb), 4:24675 (CONF-771017-) 
SPOIL BANKS/INSPECTION 
Actions needed to improve the safety of coal mine waste disposal 
sites. Report to the House Subcommittee on Energy and Power, 





SPOIL BANKS/LAND RECLAMATION 


Committee on Interstate and Foreign Commerce by the 
Comptroller General of the United States, 4:21239 (CED-77-82) 
SPOIL BANKS/LAND RECLAMATION 

Abandoned coal mine refuse areas: their reclamation and use, 
4:21253 (ANL/LRP-CP-3) 

Effects of reclamation on land values in Staunton, Illinois, 4:21252 
(ANL/LRP-CP-1) 

SPOIL BANKS/RUNOFF 
Environmental control technology for contaminated drainage 
from coal and coal wastes, 4:21248 (LA-UR-78-3151) 
SPRAY PONDS 
See COOLING PONDS 
SQUARE-WELL POTENTIAL/BOUND STATE 
Variational principles and matrix Pade approximants, 4:24904 
SRC-II PROCESS/RESIDUES 

Gasification of residual materials from coal liquefaction. Quarterly 

report, July-September 1978, 4:21180 (FE-2247-19) 
SRE REACTOR/DECONTAMINATION 

Radiation protection in decommissioning the sodium reactor 

experiment, 4:23102 
SRE REACTOR/REACTOR DECOMMISSIONING 

Progress report on decommissioning of the sodium reactor 
experiment, 4:22940 

Radiation protection in decommissioning the sodium reactor 
experiment, 4:23102 

SRE REACTOR/REACTOR DISMANTLING 

Progress report on decommissioning of the sodium reactor 

experiment, 4:22940 
STAINLESS STEEL-304/CHEMICAL COMPOSITION 

Use of indexed sensitivity factors in the analysis of nickel and iron 
based alloys: study of the decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 (CONF-78 1076-1) 

STAINLESS STEEL-304/CORROSION 

Effect of fission product interactions on the corrosion and 
mechanical properties of HTGR alloys, 4:22806 (BNL- 
NUREG-25325) 

Experiments on 18-8 stainless steels exposed to liquid lithium. I. 
1,100-hour corrosion tests in lithium of 400, 500 and 600°C in 
natural circulation type testing apparatus, 4:23942 (UCRL- 
Trans-1 1416) 

Materials requirements for liquid metal fast breeder reactors, 


4:23972 
STAINLESS STEEL-304/CREEP 

Creep failure under uniaxial and multiaxial stress conditions. 
Summary report, 4:23888 (ORNL/Sub-3654/4) 

Effects »f notches on elevated-temperature, low-cycle fatigue 
behavior of Type 204 stainless steel (593°C), 4:23878 (CONF- 
781202-25) 

Irradiation-induced creep and swelling in 304L stainless steel, 
4:23977 


Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-78 1202-37) 
STAINLESS STEEL-304/DUCTILITY 
Elevated temperature ductility of types 304 and 316 stainless steel 
(640° to 750°C), 4:23882 (CONF-78 1202-38) 
STAINLESS STEEL-304/FATIGUE 
Correlation of high cycle and low cycle fatigue data for some 
HTGR structural metals, 4:22808 (BNL-NUREG-25333) 
Effects of notches on elevated-temperature, low-cycle fatigue 
behavior of Type 204 stainless steel (593°C), 4:23878 (CONF- 
781202-25) 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
Relevance of fatigue tests to cold leg piping, 4:22766 (NUREG/ 
CR-0325) 
STAINLESS STEEL-304/FRACTURE PROPERTIES 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978, 4:22725 (NUREG/CR-0567) 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978, 4:22720 (NUREG/CR-0306) 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Irradiation-induced creep and swelling in 304L stainless steel, 
4:23977 
—— requirements for iiquid metal fast breeder reactors, 


STAINLESS STEEL-304/QUALITY CONTROL 

Controlling sources of ese & in stainless steel piping, 4:23918 
STAINLESS STEEL-304/STRAINS 

—— -induced creep and swelling in 304L stainless steel, 


STAINLESS STEEL-304/STRESS CORROSION 
Caustic stress corrosion cracking studies at 288 C (550 F) using the 
straining electrode technique-comparison of Alloy 600, Alloy 
800, and Type 304 stainless steel, 4:23944 
Controlling sources of variability in stainless steel piping, 4:23918 
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STAINLESS STEEL-304/SWELLING 
Irradiation-induced creep and swelling in 304L stainless steel, 
4:23977 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
STAINLESS STEEL-304/WELDED JOINTS 
Welding and code requirements in power plant construction, 
4:23842 
STAINLESS STEEL-304L/CORROSION 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, March 1, 1978-February 28, 1979, 4:23938 (COO-2421-5) 
STAINLESS STEEL-304L/FRACTURE PROPERTIES 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization in stainless steel. Progress report No. 
44, April-June 1978, 4:22725 (NUREG/CR-0567) 
Reactor Primary Coolant System Pipe Rupture Study method for 
detection of sensitization of stainless steel. Progress report No. 
43, January-March 1978, 4:22720 (NUREG/CR-0306) 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Gamma — alpha transformation in neutron-irradiated austenitic 
stainless steel, 4:23975 
In-reactor precipitation and ferritic transformation in neutron- 
irradiated stainless steels, 4:23962 (CONF-781194-2) 
STAINLESS STEEL-304L/STRESS CORROSION 
Technical note: stress corrosion cracking in duplex stainless steel 
weldments, 4:23945 
'AINLESS STEEL-308/CREEP 
Structure and elevated temperature properties of Type 308 
stainless steel weld metal with varying ferrite contents (649°C), 
4:23929 
STAINLESS STEEL-308/CRYSTAL-PHASE 
TRANSFORMATIONS 
Effects of delta ferrite content on the mechanical properties of 
E308-16 stainless steel weld metal, 4:23880 (CONF-78 1202-34) 
STAINLESS STEEL-308/MECHANICAL PROPERTIES 
Effects of delta ferrite content on the mechanical properties of 
E308-16 stainless steel weld metal, 4:23880 (CONF-781202-34) 
STAINLESS STEEL-308/MICROSTRUCTURE 
Structure and elevated temperature properties of Type 308 
stainless steel weld metal with varying ferrite contents (649°C), 


4:23929 
STAINLESS STEEL-308/TENSILE PROPERTIES 
Structure and elevated temperature properties of Type 308 
stainless steel weld metal with varving ferrite contents (649°C), 
4:23929 
STAINLESS STEEL-310/CHEMICAL REACTIONS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres. Semi-annual progress 
report, 4:21198 (TID-28545) 
STAINLESS STEEL-310/STRESS CORROSION 
Technical note: stress corrosion cracking in duplex stainless steel 
weldments, 4:23945 
STAINLESS STEEL-316/CORROSION 
Experiments on 18-8 stainless steels exposed to liquid lithium. I. 
1,100-hour corrosion tests in lithium of 400, 500 and 600°C in 
natural circulation type testing apparatus, 4:23942 (UCRL- 
Trans-11416) 
Materials requirements for liquid metal fast breeder reactors, 


4:23972 
STAINLESS STEEL-316/CREEP 
C-1 irradiation creep in bending experiment: summary description 
and results of the first two interim examinations, 4:22847 
(GEFR-00403) 
Materials requirements for liquid metal fast breeder reactors, 
:23972 


Study of tertiary creep instability in several elevated-temperature 
structural materials, 4:23881 (CONF-781202-37) 
STAINLESS STEEL-316/DUCTILITY 
Effect of electrode coating on the high temperature mechanical 
properties of AISI 316 austenitic weld metals. Part 1, 4:22980 
(CEGB/R/M/R-248) 
Elevated temperature ductility of types 304 and 316 stainless steel 
(640° to 750°C), 4:23882 (CONF-78 1202-38) 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Effects of multiple transients on “a reactor fuel pin cladding 
mechanical properties, 4:2287 
STAINLESS STEEL- 316/MECHANICAL PROPERTIES 
Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22854 (HEDL-SA-1598-FP) 
Mechanical properties of transient-tested irradiated fast-reactor 
cladding (811° to 1644°K; 5.8 x 107*n/cm?), 4:23083 (HEDL- 


SA-1574) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
C-1 irradiation creep in bending experiment: summary description 
and results of the first two interim examinations, 4:22847 
(GEFR-00403) 
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Effects of multiple transients on fast reactor fuel pin cladding 
mechanical properties, 4:22854 (HEDL-SA-1598-FP) 

Effects of stoichiometry on cladding reaction in mixed-oxide fuel 
at high burnup (PuO2-UOs), 4:22850 (HEDL-SA-1470-S) 

Fabrication and irradiation performance of Puo 25Up 750; 9:1 low 
O/M fuel, 4:22852 (HEDL-SA-1553) 

In-reactor creep measurements, 4:23964 (HEDL-SA-1403) 

In-reactor precipitation and ferritic transformation in neutron- 
irradiated stainless steels, 4:23962 (CONF-781194-2) 

Irradiation-induced swelling in solution annealed AISI 316, 
4:23966 (HEDL-TME-78-81) 

Irradiation and post-irradiation examination data from selected 
F9E fuel pins, 4:22848 (GEFR-00407) 

Materials requirements for liquid metal fast breeder reactors, 
4:23972 

Materials requirements for fusion reactors (Neutrons), 4:23973 

Mechanical properties of transient-tested irradiated fast reactor 
cladding, 4:23097 

Mechanical properties of transient-tested irradiated fast-reactor 
cladding (811° to 1644°K; 5.8 x 1072n/cm?), 4:23083 (HEDL- 
SA-1574) 

STAINLESS STEEL-316/SWELLING 

Materials requirements for liquid metal fast breeder reactors, 

4:23972 
STAINLESS STEEL-316/TENSILE PROPERTIES 

Effect of electrode coating on the high temperature mechanical 
properties of AISI 316 austenitic weld metals. Part 1, 4:22980 
(CEGB/R/M/R-248) 

Fuel rod mechanics and failure analysis. Twenty-fourth quarterly 
report, May-July 1978 (LMFBR overpower transients), 4:23129 
(GEFR-13923-24) 

STAINLESS STEEL-318/CORROSION 

Materials requirements for liquid metal fast breeder reactors, 

4:23972 
STAINLESS STEEL-318/PHYSICAL RADIATION EFFECTS 

Materials requirements for liquid metal fast breeder reactors, 

4:23972 
STAINLESS STEEL-318/SWELLING 

Materials requirements for liquid metal fast breeder reactors, 

4:23972 
STAINLESS STEEL-321/CORROSION 
Materials requirements for liquid metal fast breeder reactors, 
4:23972 
STAINLESS STEEL-321/PHYSICAL RADIATION EFFECTS 
Materials requirements for liquid metal fast breeder reactors, 
:23972 


STAINLESS STEEL-321/SWELLING 
Materials requirements for liquid metal fast breeder reactors, 
:23972 


STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEELS/CORROSION 
Report of field corrosion testing in geothermal water at the 
Takinogami field, 4:22545 (CONF-751267-18) 
Steel selection and usage in refinery operations, 4:23948 
STAINLESS STEELS/CORROSION RESISTANCE 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
High-level waste canisier corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
Materials for direct combustion fluidized-bed steam generators, 


:23917 
STAINLESS STEELS/CUTTING TOOLS 
Development of techniques for remote plasma arc cutting of a 
nuclear reactor vessel, 4:22762 
STAINLESS STEELS/ELECTROCHEMICAL MACHINING 
Slotting by electrochemical grinding, 4:24397 (BDX-613- 
1908(Rev.)) 
STAINLESS STEELS/FRACTURE PROPERTIES 
Further considerations on the inconsistency in toughness 
evaluation of AISI 4340 steel austenitized at increasing 
temperatures (Stainless steel 4340 and 300-M), 4:23907 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Materials for direct combustion fluidized-bed steam generators, 
4:23917 
STAINLESS STEELS/PERMEABILITY 
Capillarity effects in the GTA weld penetration of 21-6-9 stainless 
steel, 4:23930 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Remote radiometric method for controlling the corrosion of 
equipment under industrial conditions (Alpha particles for Al 
and protons for steel), 4:23970 


STEAM GENERATORS/CORROSION PRODUCTS 


STAINLESS STEELS/STRESS CORROSION 
Technical note: stress corrosion cracking in duplex stainless steel 
weldments (312), 4:23945 
STAINLESS STEELS/STRESS RELAXATION 
Enhanced in-reactor stress relaxation of AM-350 stainless steel, 


4:23913 
STAINLESS STEELS/TEMPERATURE EFFECTS 
Steel selection and usage in refinery operations, 4:23948 
STAINLESS STEELS/WELDED JOINTS 
Capillarity effects in the GTA weld penetration of 21-6-9 stainless 
steel, 4:23930 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STAR EVOLUTION/STAR MODELS 
Star formation, 4:24735 (UCRL-81758) 
STAR MODELS/STAR EVOLUTION 
Star formation, 4:24735 (UCRL-81758) 
STARCH/METABOLISM 
Starch degradation in isolated spinach chloroplasts, 4:22081 
STATE GOVERNMENT/ENVIRONMENTAL POLICY 
Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 
STATIC RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 
STATISTICS 
Smoothing of samples for maxima, 4:25124 (COO-2874-39) 
STATORS/DESIGN 
Ceramic component dsign ARPA/Navy ceramic engine program, 
4:23767 
Test and development of ceramic combustors, stators, nose cones, 
and rotor tip shrouds, 4:23754 
STATORS/EDDY CURRENTS 
Additional eddy current and heating losses in the stator end teeth 
lamination in large synchronous machines, 4:22623 
STATORS/FABRICATION 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
a component dsign ARPA/Navy ceramic engine program, 
4:23767 
Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
STATORS/MATERIALS 
2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 
Test and development of ceramic combustors, stators, nose cones, 
and rotor tip shrouds, 4:23754 
Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 
4:22626 
STATORS/PERFORMANCE 
Test and development of ceramic combustors, stators, nose cones, 
and rotor tip shrouds, 4:23754 
STATORS/PERFORMANCE TESTING 
Recuperative ceramic heat exchanger and stator parts for gas 
turbine application, 4:23765 
Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 
4:22626 
STATORS/STRESS ANALYSIS 
Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 
4:22626 
STATORS/THERMAL STRESSES 
Thermal transient stress analysis of an industrial combustion 
turbine ceramic stator vane and correlation with test results, 
4:22626 
STATORS/USES 
2500°F testing: rig development and ceramic gas turbine 
components test result (Testing stationary ceramic components 
under simulated gas turbine conditions), 4:23755 
STEAM/TECHNOLOGY ASSESSMENT 
Steam and laws of nature, 4:24292 
STEAM GENERATORS/CLEANING 
PWR steam generator chemical cleaning, 4:22777 
STEAM GENERATORS/COMBUSTION CHAMBERS 
Changes in heat transfer in the combustion chambers of steam 
—" as a function of deposit formation on the gas side, 
4:22620 
Redistribution of fuel minerals in pulverized coal firing, 4:24320 
STEAM GENERATORS/CORROSION PRODUCTS 
Sodium-water reaction product deposition and post-test cleaning 
of the modular steam generator, 4:22844 (ETEC-78-9) 





STEAM GENERATORS/CRITICAL HEAT FLUX 


STEAM GENERATORS/CRITICAL HEAT FLUX 
Critical heat flux measurements in an LMFBR evaporator tube, 
4:22897 
STEAM GENERATORS/DEPOSITS 
Changes in heat transfer in the combustion chambers of steam 
generators as a function of deposit formation on the gas side, 
4:22620 
STEAM GENERATORS/DESIGN 
Coal-fired steam generator with heating surfaces above the firing 
or combustion chamber (Patent), 4:22630 
STEAM GENERATORS/EDDY CURRENT TESTING 
Evaluation of eddy current inspection methods for PWR steam 
generator tubing. Final report, 4:22765 (EPRI-NP-636) 
STEAM GENERATORS/FAILURES 
Radioactivity release vs probability for a steam generator tube 
rupture accident (PWR), 4:23111 (BNL-NUREG-24994) 
STEAM GENERATORS/FEEDWATER 
Design of functional groups involved in a boiler feed pump failure, 
by means of a non-linear unit model, 4:22615 
STEAM GENERATORS/HEAT TRANSFER 
Extended ICE method for UTSG transient simulation (PWR), 
4:22780 
Singularities in the three-dimensional Navier-Stokes equations, 
4:22994 
STEAM GENERATORS/HYDRAULICS 
Extended ICE method for UTSG transient simulation (PWR), 
4:22780 
Singularities in the three-dimensional Navier-Stokes equations, 
4:22994 
STEAM GENERATORS/INSPECTION 
Steam generator polar crane maintenance and inspection system 
(PWR), 4:22786 
STEAM GENERATORS/NCNDESTRUCTIVE TESTING 
EPRI program to improve nuclear code inspection methods, 
4:22991 
STEAM GENERATORS/PERFORMANCE 
Benefits of contaminant control on Westinghouse steam generator 
operations (PWR), 4:22775 
Regulatory considerations of steam generator operating 
experience (PWR), 4:22774 
Stress corrosion cracking of Inconel-600 tubing in primary water 
(PWR), 4:22776 
STEAM GENERATORS/PUMPS 
Design of functional groups involved in a boiler feed pump failure, 
by means of a non-linear unit model, 4:22615 
STEAM GENERATORS/RELIEF VALVES 
Dynamic instability analysis of rupture disks by finite element 
method (LMFBR), 4:23262 
STEAM GENERATORS/STRESS CORROSION 
Caustic stress corrosion cracking studies at 288 C (550 F) using the 
straining electrode technique-comparison of Alloy 600, Alloy 
800, and Type 304 stainless steel, 4:23944 
STEAM GENERATORS/SURFACE CLEANING 
Sodium-water reaction product deposition and post-test cleaning 
of the modular steam generator, 4:22844 (ETEC-78-9) 
STEAM GENERATORS/WATER CHEMISTRY 
Benefits of contaminant control on Westinghouse steam generator 
operations (PWR), 4:22775 
STEAM GENERATORS/WELDED JOINTS 
High-resolution boreside radiography of small-diameter tube-to- 
tubesheet welds (LMFBR), 4:22859 (ORNL-5474) 
STEAM INJECTION/DEMONSTRATION PROGRAMS 
Williams Holding Lease Steamflood Demonstration Project, Cat 
Canyon Oil Field. Second annual report, June 1977-June 1978, 
4:21383 (SAN-1188-3) 
STEAM INJECTION/MATERIALS 
Failure analysis of ruptured steam-generator pipe, Cat Canyon oil 
field, 4:21385 (SAND-78-1388) 
STEAM QUALITY 
Steam and laws of nature, 4:24292 
STEAM SYSTEMS/VALVES 
Main valve for isolating steam, 4:23018 
STEAM TURBINES/CONTROL SYSTEMS 
Automatic control concept for large steam turbine-generators, 
4:22643 
Energy distribution and storage effects on controllability of the 
boiler-turbine process, 4:22645 
STEAM TURBINES/FREQUENCY CONTROL 
Interaction of steam generator and turbine in frequency output 
control, 4:22618 
STEAM TURBINES/MISSILE PROTECTION 
Turbine-missile casing exit tests (PWR; BWR), 4:23239 
STEAM TURBINES/NONDESTRUCTIVE TESTING 
EPRI program to improve nuclear code inspection methods, 
4:22991 
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STEAM TURBINES/OPERATION 
Investigation of the partial load behavior of a high-capacity steam 
turbine, 4:22619 
STEAM TURBINES/PERFORMANCE 
Hybrid staging of geothermal energy conversion processes, 
4:22537 (UCID-17949) 
STEAM TURBINES/PRESSURE GRADIENTS 
Pressure transients in BWR turbine valve closure, 4:23242 
Significance of steam separator models for BWR turbine trip 
analysis, 4:22744 
STEAM TURBINES/ROTORS 
5% NiCrMoV steel for welded low pressure steam turbine rotors, 
4:23837 
Reliability of steam turbine rotors (STRAP), 4:22609 (EPRI-NP- 
923-SY) 


Steam turbine rotor reliability: task details (STRAP), 4:22608 
(EPRI-NP-923) 

STEAM TURBINES/TRANSIENTS 

Effects of transient modeling of bypass steamline on BWR 
pressurization, 4:22746 

Significance of steam separator models for BWR turbine trip 
analysis, 4:22744 

STEAM TURBINES/TURBINE BLADES 

Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 

STEAM TURBINES/VANES 

Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 

STEAM TURBINES/WORKING FLUIDS 

Working agent for steam turbines or part turbines of 
turbogenerators with greater density compared to steam 
(Patent), 4:22621 

STEAM-IRON PROCESS/GASEOUS WASTES 
Auxiliary power recovery from coal gasification processes, 
4:21195 (ORNL/MIT-277) 
STEAM-IRON PROCESS/PILOT PLANTS 
Progress at the steam-iron pilot plant, 4:21902 (CONF-780891-2) 
STEAM-IRON PROCESS/RESEARCH PROGRAMS 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 6, October 1-December 31, 
1977, 4:21903 (FE-2435-24) 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report no. 7, January 1-March 31, 1978, 
4:21904 (FE-2435-28) 

STEEL-ASTM-A106/FATIGUE 

Relevance of fatigue tests to cold leg piping, 4:22766 (NUREG/ 

CR-0325) 
STEEL-ASTM-A106/WELDED JOINTS 

Welding and code requirements in power plant construction, 

4:23842 
STEEL-ASTM-A106/YIELD STRENGTH 

Hydrogen induced suppression of yield point in A-106 steel, 

4:23900 


STEEL-ASTM-A508/FRACTURE PROPERTIES 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly progress report, January-March 1978, 4:23155 
(NUREG/CR-0583) 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Computer model for ductile fracture: applications to the Charpy 
V-notch test. Phase one report, 4:23885 (EPRI-NP-961) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly progress report, January-March 1978, 4:23155 
(NUREG/CR-0583) 
STEELS 
See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/CORROSION FATIGUE 
Cathodic protection criteria for the North Sea, 4:24333 
STEELS/CORROSION PROTECTION 
Hot dip galvanized steel in power stations, 4:23949 
STEELS/CORROSION RESISTANCE 
Corrosion stability of reactor materials (Book), 4:23958 
High-level waste canister corrosion studies pertinent to geologic 
isolation, 4:21814 (SAND-78-2111C) 
STEELS/CRACKS 
Progress report, the weldability of arctic line pipe steels. April 1- 
June 30, 1978, 4:23832 
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STEELS/CREEP 

Creep fracture of austenitic weld metals (600°C), 4:23876 (CEGB/ 

R/M/R-243) 
STEELS/DIFFUSION 

A study of interdiffusion processes in powder metallurgical 
bimetals (isliedovania protsessof vzaimnoi diffuzii v 
metalokeramicheskikh bimatallakh), 4:23927 (PB-280765-T/SL) 

STEELS/EMBRITTLEMENT 

Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 

STEELS/FRACTURE PROPERTIES 

Computer model for ductile fracture: applications to the Charpy 
V-notch test. Phase one report, 4:23885 (EPRI-NP-961) 

Fracture toughness of steel-aluminum deformation welds, 4:23890 
(SAND-78-1736) 

Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 

STEELS/GAS TUNGSTEN-ARC WELDING 
Fundamental mechanisms of penetration in GTA welding, 4:23827 
STEELS/ION CHANNELING 

Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV *®Ni beam), 4:23968 

STEELS/PERMEABILITY 

A study of interdiffusion processes in powder metallurgical 
bimetals (isliedovania protsessof vzaimnoi diffuzii v 
metalokeramicheskikh bimatallakh), 4:23927 (PB-280765-T/SL) 

Fundamental mechanisms of penetration in GTA welding, 4:23827 

STEELS/PHYSICAL RADIATION EFFECTS 

Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV ®*Ni beam), 4:23968 

STEELS/PROTON CHANNELING 

Simultaneous bombardment with helium, hydrogen, and heavy 
ions to simulate microstructural damage from fission or fusion 
neutrons (4 MeV **Ni beam), 4:23968 

STEELS/SCALING 

Preliminary results of tests of proprietary chemical additives, 
seeding, and other approaches for the reduction of scale in 
hypersaline geothermal systems, 4:22551 (UCID-18051) 

STEELS/STRESS CORROSION 

Predicting stress corrosion crackig in welded steel based on 

residual stress measurements, 4:23937 (BDX-613-2099(Rev.)) 
STEELS/TENSILE PROPERTIES 

Hydrogen compatibility of structural materials for energy storage 
and transmission. Annual report, October 1, 1977-September 30, 
1978, 4:21913 (SAND-79-8200) 

Mechanisms of tempered martensite embrittlement in low alloy 
steels, 4:23902 

STEELS/WELDABILITY 

New X70-X80 HSLA steels for structural and line pipe use, 
4:23916 

Progress report, the weldability of arctic line pipe steels. April 1- 
June 30, 1978, 4:23832 

STEELS/YIELD STRENGTH 
New X70-X80 HSLA steels for structural and line pipe use, 
4:23916 
STEM (PLANT) 
See PLANT STEMS 
STIRLING ENGINES/AUTOMOTIVE FUELS 

Engine operated by a non-polluting recyclable fuel (Patent), 
4:23782 

Stirling engines: their potential use in commercial vehicles and 
their impact on fuel utilization, 4:23784 

STIRLING ENGINES/DESIGN 

Ceramic applications in the advanced Stirling automotive engine, 
4:23783 

Compound internal-combustion hot-gas engines (Patent), 4:23726 

Stirling engines: their potential use in commercial vehicles and 
their impact on fuel utilization, 4:23784 

STIRLING ENGINES/MATERIALS 

Ceramic applications in the advanced Stirling automotive engine, 

4:23783 
STIRLING ENGINES/OPERATION 

— applications in the advanced Stirling automotive engine, 

4:23783 
STIRLING ENGINES/PERFORMANCE 
Stirling engines: their potential use in commercial vehicles and 
their impact on fuel utilization, 4:23784 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/DESIGN 
System for storing liquefied gas (Patent), 4:21596 


STREAMS/THERMAL POLLUTION 


STORAGE FACILITIES/NUCLEAR MATERIALS 
MANAGEMENT 
Design criteria for vault automation in special nuclear material 
storage, 4:21848 (NUREG/CR-0372) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STORED ENERGY/MEASURING METHODS 
Concerning measurements of energy stored during a tensile test, 
4:24412 
STORM WINDOWS/DESIGN 
Insulating window and door construction, 4:23598 


See also TORNADOES 
STORMS/ENVIRONMENTAL EFFECTS 
Comparison of model and observed nearshore circulation, 4:24552 
(ANL/EES-CP-22) 
STOVES/WASTE HEAT 
Apparatus for utilization of waste energy (Patent), 4:23599 
STRAIN GAGES/FABRICATION 
Fabrication of manganin stress gauges for use in detonating high 
explosives, 4:24457 (UCRL-81371) 
STRAND BREAKS/BIOLOGICAL REPAIR 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
STRAND BREAKS/RADIOINDUCTION 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
STRATIFIED CHARGE ENGINES/COMBUSTION KINETICS 
Fuel motion and pollutant formation in stratified charge 
combustion, 4:23722 (UCRL-81155) 
Toward a comprehensive model for combustion in a direct 
injection stratified charge engine, 4:23721 (LA-UR-78-3223) 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Performance, emissions, and fuel consumption of the White L-163- 
S stratified-charge engine using various fuels, 4:23728 
Research and development of Honda CVCC engine, 4:23730 
Texaco controlled-combustion system: a stratified charge engine 
concept review and current status, 4:23729 
STRATIFIED CHARGE ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation pre-stratified charge (Patent), 4:23803 
STRATIFIED CHARGE ENGINES/FUEL CONSUMPTION 
Research and development of Honda CVCC engine, 4:23730 
STRATIFIED CHARGE ENGINES/FUEL ECONOMY 
Performance, emissions, and fuel consumption of the White L-163- 
S stratified-charge engine using various fuels, 4:23728 
Texaco controlled-combustion system: a stratified charge engine 
concept review and current status, 4:23729 
STRATIFIED CHARGE ENGINES/PERFORMANCE 
Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977-September 30, 1978, 
4:23710 (COO-4191-1) 
STRATIFIED CHARGE ENGINES/PERFORMANCE 
TESTING 
Texaco controlled-combustion system: a stratified charge engine 
concept review and current status, 4:23729 
STRATIFIED CHARGE ENGINES/RESEARCH PROGRAMS 
Combustion optimization studies for stratified charge and diesel 
engines. Progress report, October 1, 1977-September 30, 1978, 
4:23710 (COO-4191-1) 
STRATOSPHERE/CHEMICAL COMPOSITION 
Calculation of atmospheric composition in the high-lattitude 
September stratosphere. Research and development technical 
report (Pre-explosion composition), 4:24747 (AD-A-055160) 
STREAK PHOTOGRAPHY/IMAGE CONVERTERS 
Special session on streak camera dynamic range measurement 
definition, 4:24408 (UCRL-81704) 
STREAMING (RADIATION) 
See RADIATION STREAMING 
STREAMS/CONTAMINATION 
Investigation of plutonium concentration and distribution in 
burrowing crayfish from the White Oak Creek floodplain, 
4:24677 (ORNL/TM-6702) 
Patterns of cesium-137 distribution across two disparate 
floodplains (Savannah River Plant), 4:24571 (CONF-760429-) 
STREAMS/MINERAL CYCLING 
Patterns of cesium-137 distribution across two disparate 
floodplains (Savannah River Plant), 4:24571 (CONF-760429-) 
STREAMS/THERMAL POLLUTION 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 





STREAMS/WATER POLLUTION 


STREAMS/WATER POLLUTION 
Effect of strip mining on water quality in small streams in eastern 
Kentucky, 1967-1975, 4:21266 
ETFORD PROCESS/COMPARATIVE EVALUATIONS 
H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
77) 


STRETFORD PROCESS/FLOWSHEETS 
Treat low sulfur gases with Beavon Sulfur Removal Process and 
the improved Stretford Process, 4:21422 (CONF-7703114-) 
STRETFORD PROCESS/MODIFICATIONS 
Method of removing hydrogen sulfide from gas (Patent), 4:21469 
STRONTIUM/ADSORPTION 
Interactions of simulated waste radionuclides and rocks (Cs, Sr, 
Gd, U on argillite, sandstone, dolomite, clayey halite.), 4:21808 
(SAND-78-0929C) 
STRONTIUM/LEACHING 
Hydrothermal reactions of nuclear waste solids . A preliminary 
study (At 350 and 250°C), 4:21796 (PNL-2759) 
STRONTIUM/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
STRONTIUM 89/TISSUE DISTRIBUTION 
Calcium, strontium-89, strontium-90, and cesium-137 in pregnant 
white-tailed deer and related fetuses, 4:24542 (CONF-760429-) 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Quarterly report on the strontium heat source development 
program, advanced systems and materials production division 
for July-September 1978 (WESF ®SrF2), 4:21876 (PNL-1845- 


SrF2 capsule design for heat engine applications, 4:21882 (BNWL- 


2042) 
STRONTIUM 90/TISSUE DISTRIBUTION 
Calcium, strontium-89, strontium-90, and cesium-137 in pregnant 
white-tailed deer and related fetuses, 4:24542 (CONF-760429-) 
STRONTIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
STRONTIUM ISOTOPES/ROOT ABSORPTION 
Movement of metal cations through the soil to the plant root 
membrane. Final technical report, June 1, 1966-November 30, 
1978, 4:24548 (COO-1495-30) 
STRUCTURAL BUCKLING 
See DEFORMATION 
DS 


See FASTENERS 
STUDSVIK R-2 REACTOR 
See R-2 REACTOR 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-3 GROUPS/MASS SPECTRA 
Idea and application of spectrum-generating SU(3) and SU(4), 
4:24808 (ORO-3992-352) 
SU-4 GROUPS/MASS SPECTRA 
Idea and application of spectrum-generating SU(3) and SU(4), 
4:24808 (ORO-3992-352) 
SUBBITUMINOUS COAL/HYDROGENATION 
Coal liquefaction by catalytic hydrogenation in organic-inorganic 
liquid mixtures (Molten ZnCl2), 4:21220 (LBL-6877) 
SUBSURFACE STRUCTURES/BLAST EFFECTS 
Mach 130 air shock attenuation studies, 4:24461 oa 82012) 
SUDDEN IONOSPHERIC DISTURBANCE/TABL: 
Solar-geophysical data number 404, April 1978. Pant I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 
Solar-geophysical data. Prompt reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 
SUGAR CANE/ECONOMICS 
Using sugar crops to capture solar energy, 4:22094 
SUGAR CANE/PRODUCTION 
Using sugar crops to capture solar energy, 4:22094 
SUGAR CANE/SEPARATION PR SES 
Preliminary evaluation of new process for separation of 
components of sugar cane, sweet sorghum, and other plant 
stalks relative to its possible contribution toward increased fuel 
yi aed production from these materials, 4:22061 (TID- 


SUGARS 
See SACCHARIDES 
SULFATES/CHEMICAL REACTION YIELD 
Spurious sulfate formation on collected ambient aerosol samples, 
4:24483 (LBL-8132) 
SULFATES/CHEMICAL REACTIONS 
Modeling sulfur oxide concentrations in the eastern united states: 
— sensitivity, verification and applications, 4:24473 (BNL- 
069) 
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SULFATES/ENVIRONMENTAL TRANSPORT 
Environment Canada’s research and development activities in land 
application of sludges, 4:24551 
Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 


25069) 
SULFATES/METABOLISM 
L-ascorbate 2-sulfate and mobilization of cholesterol from plaque 
deposited in rabbit aortas, 4:24626 
SULFATES/SYNTHESIS 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES/REMOVAL 
Catalytic oxidation of petroleum distillates with charcoal and with 
supported metal phthalocyanine (Patent), 4:21445 
SULFINOL PROCESS/COMPARATIVE EVALUATIONS 
H2S-removal processes for low-Btu coal gas, 4:21161 (ORNL/ 
TM-6077) 
SULFONAMIDES/SYNTHESIS 
Synthesis of 4-(2-Hydroxyethylsulfony])-1- 
naphthalenesulfonamide, 4:24106 
SULFONIC ACIDS/CHEMICAL REACTIONS 
Synthesis of 4-(2-Hydroxyethylsulfony])-1- 
naphthalenesulfonamide, 4:24106 
SULFUR/CHEMICAL BONDS 
Photoion mass spectrometry and photoelectron spectroscopy of 
high temperature vapors, 4:24087 (CONF-780941-4) 
SULFUR/ECOLOGICAL CONCENTRATION 
Sulfur content of rainwater in South Carolina, 4:24559 (CONF- 


760429-) 
SULFUR/PRODUCTION 
Method of removing hydrogen sulfide from gas (Patent), 4:21469 
SULFUR/RECOVERY 

Fundamentals of sulfur recovery by the Claus process, 4:21547 
(CONF-7703114-) 

Removal of hydrogen sulfide from natural gas by direct oxidation, 
4:21564 

Sulphur recovery at the Ram River Gas Plant, 4:21549 (CONF- 
7703114-) 

SULFUR/REMOVAL 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1978-November 1978, 4:21155 (FE-2034-13) 

Coal desulfurization by leaching with alkaline solutions containing 
oxygen, 4:21159 (IS-M-158) 

Fossil energy program report on program development funding. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:21295 (IS-4573) 

Physical and physicochemical removal of sulfur from coal, 
4:21158 (IS-ICP-65) 

Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 9, 
April 1-June 30, 1978, 4:21238 (BNL-50891 

Selective hydrogenation of coal, 4:21164 (LBL-6877) 

Sulfur fixation during coal gasification, 4:21210 

SULFUR/SORPTION 

Chemical Engineering Division basic energy sciences research: 

July 1976-September 1977, 4:24044 (ANL-78-42) 
SULFUR/X-RAY EMISSION ANALYSIS 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 

Instrumental analysis of sulfur compounds in coal process streams. 

eee technical progress report, April-June 1978, 4:21191 
SULFUR COMPOUNDS/THERMODYNAMIC PROPERTIES 

Instrumental analysis of sulfur compounds in coal process streams. 

o ey by technical progress report, April-June 1978, 4:21191 
710- 
SULFUR COMPOUNDS/VOLTAMETRY 

Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 

SULFUR DIOXIDE 
oe nitrogen compounds in urban aerosols, 4:24474 (BNL- 
) 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 

Use of gas diffusion membrane electrodes to investigate 
coordination species in the sulfur dioxide/citrate system, 
4:24334 (BM-RI-8318) 
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SULFUR DIOXIDE/AIR POLLUTION CONTROL 

Controlling SO. emissions from coal-fired steam-electric 
generators: solid waste impact. Volume I. Executive summary. 
Final task report April-December 1977, 4:22658 (PB-281099) 

Controlling SO2 emissions from coal- fired steam-electric 
generators: Solid waste impact. Volume II. Technical 
discussion. Final task report April-December 1977, 4:22659 (PB- 
281100) 

Executive summary for full-scale dual-alkali demonstration at 
Louisville Gas and Electric Co. Preliminary design and cost 
estimate. Executive summary October 1976-December 1977, 
4:22665 (PB-281530) 

General administrative specification on the Federal Law of 
Protection against Nuisances, 4:24486 (NP-23462) 

Method for removal of SO2 from gases (Patent), 4:22674 

Particulate and sulfur dioxide emission control costs for large coal- 
fired boilers. Final report, 4:22664 (PB-281271) 

Process for the production of carbon disulfide from sulfur dioxide 
removed from a flue gas (Patent), 4:22667 

Process for removing SO from effluent gases and for removing 
heat stable salts from systems in which they accumulate 
(Patent), 4:22670 

Process for removing SO2 and NO/sub x/ from gases (Patent), 
4:22666 

Survey of flue gas desulfurization systems: Cholla Station, Arizona 
Public Service Co. Final subtask report January-June 1977, 
4:22660 (PB-281104) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final subtask report January-June 
1977, 4:22661 (PB-281105) 

Survey of flue gas desulfurization systems: St. Clair Station, 
Detroit Edison Co. Final subtask report January-June 1977, 
4:22662 (PB-281106) 

Survey of flue gas desulfurization systems: La Cygne Station, 
Kansas City Power and Light Co. Final subtask report January- 
June 1977, 4:22663 (PB-281107) 

SULFUR DIOXIDE/BIOLOGICAL EFFECTS 

Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
monitoring network at Syncrude Canada Ltd.), 4:24484 (NP- 


23367) 
SULFUR DIOXIDE/CHEMICAL REACTIONS 
Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 
25069) 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
Modeling sulfur oxide concentrations in the eastern united states: 
model sensitivity, verification and applications, 4:24473 (BNL- 


25069) 
SULFUR DIOXIDE/MONITORING 
Air quality monitoring with a lichen network: baseline data. 
Environmental Research Monography 1977-5 (Environmental 
eens network at Syncrude Canada Ltd.), 4:24484 (NP- 
23367) 
Instrumentation for air pollution monitoring, 4:24498 
Use of gas diffusion membrane electrodes to investigate 
coordination species in the sulfur dioxide/citrate system, 
4:24334 (BM-RI-8318) 
SULFUR DIOXIDE/POLLUTION CONTROL 
— a removal by absorption and fractionation (Patent), 


SULFUR DIOXIDE/REMOVAL 

Analysis of variations in costs of FGD systems. Final report 
(More than 20 FGD installations), 4:21243 (EPRI-FP-909) 

Engineering/economic analyses of coal preparation with SO2 
cleanup =a pean for keeping higher-sulfur coals in the energy 
market. Final comets (Combined coal cleaning, stack gas 
scrubbing), 4:21162 (PB-276769) 

Evaluation of 1-MW horizontal ~~ Final report, 4:21242 
(EPRI-FP-752) 

Full-scale scrubber pods) characterization studies. Final report, 
4:21244 (EPRI-FP-94 


Lime/limestone euler a oe and control study. Final 


report Cixgeciase at 6 U.S. utilities), 4:22655 (EPRI-FP-627) 
Removin, fur dioxide from gas streams with retorted oil shale 
(Patent), 4:21635 
SULFUR DIOXIDE/TERATOGENESIS 
Teratogenic potential of sulfur dioxide and carbon monoxide in 
mice and rabbits, 4:24698 (CONF-771017-) 
SULFUR DIOXIDE/THERMODYNAMIC PROPERTIES 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
SULFUR DIOXIDE/VOLTAMETRY 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 


SUPERCONDUCTING MAGNETS/SPECIFICATIONS 


SULFUR DIOXIDE/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 
SULFUR FLUORIDES/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877) 
SULFUR FLUORIDES/DISSOCIATION 
Calculations on isotope separation by laser induced 
photodissociation of polyatomic molecules. Final report, 
4:24104 (COO-4294-2) 
SULFUR FLUORIDES/ION-MOLECULE COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28 


) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/AIR POLLUTION CONTROL 

Environmental protection in power plants, 4:22676 

Process for eliminating diluted sulfur oxides in combustion exhaust 
gases (Patent), 4:22671 

Wet-treatment of exhaust ee (Patent), 4:24338 

SULFUR OXIDES/REMOVA 
Nahcolite use development, 4: 31634 
SULFUR OXIDES/THERMOCHEMICAL HEAT STORAGE 

Chemical storage of thermal energy, 4:22474 (LBL-6877) 

Design of a small thermochemical receiver for solar thermal 
power, 4:22128 

SULFUR OXIDES/THERMODYNAMIC PROPERTIES 

Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 

SULFUR OXIDES/VOLTAMETRY 

Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 

SULFURIC ACID/MATERIALS RECOVERY 
Process for recovery of waste H2SO, and HCI (Patent), 4:23692 
SULFURIC ACID/SOLVENT EXTRACTION 

Separation of H2SQO, and HI throughout the Bunsen reaction as a 
step in thermochemical cycles for hydrogen production, 4:21895 
(EUR-6092EN) 

SUN/MAGNETIC FIELDS 

Solar-geophysical data number 404, April 1978. Part I. Prompt 
reports. Data for March 1978-February 1978, 4:24738 (PB- 
283244) 

Solar-geophysical data. Prom _ reports (Number 405, May 1978. 
Data for A/pril 1978-March 1978), 4:24740 (PB-283862) 

SUN/MAPS 

Solar-geophysical data number 404, April 1978. Part II. 
Comprehensive reports. Data for October 1977-September 1977 
and miscellanea, 4:24739 (PB-283245) 

Solar-geophysical data. Comprehensive reports (Number 405, 
May 1978. Data for November 1977, October 1977, and 
miscellanea), 4:24741 (PB-283863) 

SUN SHADES/DESIGN 

Device for controlling the incidence of heat and light radiation, 

particularly for greenhouses and the like (Patent), 4:23650 
SUN SHADES/ENERGY CONSERVATION 
Window blinds as a potential energy saver: a case study. Building 
Peo = (final) (Effects of building orientation), 4:23647 
2813 
SUN SHADES/OPERATION 
Device for controlling the incidence of heat and light radiation, 
articularly for greenhouses and the like (Patent), 4:23650 
SUPERCONDUCTING CABLES/STABILITY 

Stability of cable-in-conduit, force-cooled conductors: elementary 
theory, 4:24175 (ORNL/TM-6657) 

SUPERCONDUCTING CAVITY RESONATORS/FABRICATION 

Method for the manufacture of a superconductive NbsSn layer on 
a = surface for high frequency applications (Patent), 


4:2417 
SUPERCONDUCTING GENERATORS/ROTORS 
Superconductive winding, 4:24178 
SUPERCONDUCTING MAGNETS/DESIGN 
Analysis of superconducting magnet systems for th> m 
conversion, 4:23554 
Structure design of the Westinghouse superconducting magnet fr 
the Large Coil Program, 4:25013 (CONF-780952-43) 
SUPERCONDUCTING MAGNETS/MATERIALS TESTING 
Material and design options for superconducting TF magne's in 
tokamaks, 4:25021 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
Materials utilization in the General Electric coil for the Large Coil 
Program, 4:25015 (CONF-781017-2) 


h.d. energy 





SUPERCONDUCTING MAGNETS/STABILITY 


SUPERCONDUCTING MAGNETS/STABILITY 
Stability calculations for MHD magnets, 4:23571 (CONF-781055- 
4 


) 
SUPERCONDUCTING MAGNETS/TEST FACILITIES 
Role of the large coil program in the development of 
superconducting magnets for fusion reactors, 4:25012 (CONF- 
780952-5) 
SUPERCONDUCTING MOTORS/ROTORS 
Superconductive winding, 4:24178 
SUPERCONDUCTING WIRES/PHYSICAL RADIATION 
EFFECTS 


Low temperature irradiations of NbsSn with 14-MeV neutrons, 
4:24177 (UCRL-80978) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/CRYSTAL STRUCTURE 
Metastable superconducting alloys (Amorphous alloys), 4:23924 
(CALT-822-104) 
SUPERCONDUCTORS/STABILITY 
Argonne program to assess superconducting stability, 4:24897 
(CONF-781055-3) 
SUPERCRITICAL GAS EXTRACTION/ORGANIC SOLVENTS 
Supercritical solvents and the dissolution of coal and lignite, 
4:21215 (FE-2202-24) 
SUPERHILAC/AVAILABILITY 
Failure data analysis of the SuperHILAC radio frequency 
subsystem, 4:24350 (LBL-8631) 
SUPERHILAC/OPERATION 
Accelerator Division annual report, January 1976-September 
1977, 4:24349 (LBL-8536) 
SUPERHILAC/RF SYSTEMS 
Failure data analysis of the SuperHILAC radio frequency 
subsystem, 4:24350 (LBL-8631) 
SUPEROXIDE RADICALS/BIOCHEMICAL REACTION 
KINETICS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
SUPEROXIDE RADICALS/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
SUPPORTS 
See also CATALYST SUPPORTS 
SUPPORTS/PHYSICAL RADIATION EFFECTS 
Suggested approach for fracture-safe RPV support design in 
neutron environments, 4:22993 
SUPPORTS/THERMAL STRESSES 
Suggested approach for fracture-safe RPV support design in 
neutron environments, 4:22993 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/INTERFACES 
Role of the surface microlayer of water in the distribution and fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 
SURFACE AIR/RADIOACTIVITY 
Tritium in atmospheric hydrogen gas at a Swedish sampling 
station at Hagfors, 4:24503 (N-78-23669) 
SURFACE AIR/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 
SURFACE AREA/MEASURING METHODS 
Apparatus for rapid and precise surface area measurements of 
unconsolidated geologic materials, 4:21331 (BETC/RI-78/8) 
SURFACE MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/DATA COMPILATION 
Illinois lands surface mined for coal, 4:21276 (PB-281328) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Effect of strip mining on water quality in small streams in eastern 
Kentucky, 1967-1975, 4:21266 
SURFACE MINING/HYDROLOGY 
Surface mining and the flood of April 1977, 4:21265 
SURFACE MINING/LAND RECLAMATION 
Establishment, succession, and stability of vegetation on surface 
mined lands in eastern Montana, 4:21264 (TID-28791) 
Incorporating orphaned mine spoil reclamation into the mining 
plan, 4:21259 (IS-ICP-66) 
Surface Mining Control and Reclamation Act of 1977 and 
potential impacts on fish and wildlife, 4:21256 (CONF-781154-1) 
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United States coal industry can meet surface mining rules and stay 
in business, 4:21280 
SURFACE MINING/MINERAL WASTES 
Actions needed to improve the safety of coal mine waste disposal 
sites. Report to the House Subcommittee on Energy and Power, 
Committee on Interstate and Foreign Commerce by the 
Comptroller General of the United States, 4:21239 (CED-77-82) 
SURFACE MINING/MINING EQUIPMENT 
Production approaches at SA's biggest export colliery, 4:21284 
SURFACE MINING/OVERBURDEN 
Actions needed to improve the safety of coal mine waste disposal 
sites. Report to the House Subcommittee on Energy and Power, 
Committee on Interstate and Foreign Commerce by the 
Comptroller General of the United States, 4:21239 (CED-77-82) 
SURFACE MINING ACTS 
Surface Mining Control and Reclamation Act of 1977 and 
tential impacts on fish and wildlife, 4:21256 (CONF-781154-1) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
SEAS 


STREAMS 
SURFACE WATERS/ACTIVATION ANALYSIS 
Determination of trace elements in the english coulee system: 
presence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 
SURFACE WATERS/GEOCHEMISTRY 
Geochemical origin of surface waters in a geothermal area, 
4:24730 (CONF-760429-) 
SURFACE WATERS/INTERFACES 
Role of the surface microlayer of water in the distribution ahd fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 
SURFACE WATERS/SAMPLING 
Sampling natural waters: are filtered samples true solutions, 
4:24558 (CONF-760429-) 
SURFACE WATERS/THERMAL POLLUTION 
Assessment of once through cooling water control technology, 
4:22653 (CONF-781 109-14) 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/CLEANING 
surface cleanliness measurements, contaminant characterization 
and control (For deposition of protective coatings), 4:24143 
(BDX-613-2083) 
SURFACES/ION SCATTERING ANALYSIS 
Hydrogen depth profiling using elastic recoil detection, 4:24060 
(SAND-79-0210C) 
SURFACES/MEETINGS 
Papers and discussions, 4:23819 
SURVIVAL TIME/TEMPERATURE EFFECTS 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
SUSPENSIONS/PARTICLE SIZE CLASSIFIERS 
Equipment for deterining the size and counting particles contained 
in a suspension (Patent), 4:24161 (LA-tr-79-2) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/DEUS 
Dual energy use systems in Sweden, 4:23469 (EPRI-EM-718-W) 
SWEDEN/DISTRICT HEATING 
Dual energy use systems in Sweden, 4:23469 (EPRI-EM-718-W) 
SWEDEN/HOUSES 
Well-insulated airtight buildings: design and construction, 4:23630 
(SIB-D-10-1978) 
SWEDEN/SOLAR ENERGY CONVERSION 
Solar Sweden: an outline to a renewable energy system, 4:23548 
SWEDEN/SURFACE AIR 
Tritium in atmospheric hydrogen gas at a Swedish sampling 
station at Hagfors, 4:24503 (N-78-23669) 
SWEDISH REACTOR R-2 
See R-2 REACTOR 
SWIMMING POOLS/HEAT LOSSES 
Analysis of low temperature plastic collectors, 4:22428 
SWIMMING POOLS/HEATING SYSTEMS 
Operating experiences with a ground-to-water heat pump for 
heating a two-family house with indoor swimming pool, 4:23611 
SWIMMING POOLS/SOLAR WATER HEATERS 
Directory of solar energy equipment manufacturers and solar 
energy architects and engineers, 4:22177 
Solar watt installations for industrial, swimming, and heating 
water, 4:22316 (AED-Conf-78-155-044) 
SWIMMING POOLS/SOLAR WATER HEATING 
Analysis of low temperature plastic collectors, 4:22428 
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SWIMMING POOLS/SPACE HEATING 
Heat pumps for double use, 4:23612 
SWITCHES/DESIGN 
EHV reactor/capacitor switch. Final report, 4:22694 (EPRI-EL- 


934) 
SWITCHES/PERFORMANCE TESTING 
Electrical strength of air insulation in a 750 kV outdoor 
distribution system subject to overvoltages during switching, 
4:22703 
SWITCHES/STRESS ANALYSIS 
Temperature and thermal stress analysis of a switching tube 
anode, 4:25022 (UCID-18049) 
SWITCHES/THERMAL STRESSES 
Temperature and thermal stress analysis of a switching tube 
anode, 4:25022 (UCID-18049) 
SWITZERLAND/APARTMENT BUILDINGS 
Results of air-exchange-rate measurements in Swiss residential 
buildings, 4:23636 
SWITZERLAND/SOLAR INDUSTRY 
Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 
SYNCHROCYCLOTRONS 
See also BERKELEY SYNCHROCYCLOTRON 
SYNCHROCYCLOTRONS/MODIFICATIONS 
Modernization of Nevis Synchrocyclotron facility (Funding 
terminaton recommended), 4:23457 (PB-281262) 
SYNCHROTRON RADIATION/USES 
Synchrotron light and its uses (Historical review), 4:24777 (BNL- 
25061) 


SYNTHANE PROCESS/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
Prospects for the commercialization of high-Btu coal gasification, 
4:21196 (R-2294-DOE) 
SYNTHANE PROCESS/LIQUID WASTES 
Significance of process variables on liquid effluent production in 
coal gasification, 4:21203 
SYNTHANE PROCESS/PILOT PLANTS 
Analysis of pump shaft (GA-207) failures from the Synthane pilot 
plant: failure analysis report, 4:21166 (ANL/MSD/FE-78-8) 
SYNTHANE PROCESS/PUMPS 
Analysis of pump shaft (GA-207) failures from the Synthane pilot 
plant: failure analysis report, 4:21166 (ANL/MSD/FE-78-8) 
SYNTHESIS GAS/PRODUCTION 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
SYNTHESIS GAS/SYNTHESIS 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 4:22049 (CONF-770142-2) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/COMMERCIALIZATION 
Vital option: creating a synthetic fuels industry, 4:23524 
SYNTHETIC FUELS/PRODUCTION 
Fusion and coal energy system for the production and delivery of 
SNG, steam, and electric power: the Burning Bush Concept, 
4:21873 
Nucleonic analysis of fusion blankets for synthetic fuel production, 
4:25008 
SYSTEMS ANALYSIS/RESEARCH PROGRAMS 
Futures research in government, 4:23417 


- 


T4 HORMONE 
See THYROXINE 
TAIWAN/GEOTHERMAL FIELDS 
Microearthquake activity in two geothermal areas of Taiwan 
(Tatun and Chinushui-Tuchang geothermal areas), 4:22507 
TANKS/DESIGN 
Heat storage water tank (Patent), 4:22477 
TANKS/SENSIBLE HEAT STORAGE 
Experimental and numerical study of liquid thermal storage tank 
models, 4:22481 
TANKS/WELDED JOINTS 
In-motion radiography speeds tank weld inspection, 4:23011 
TANTALATES/OPTICAL PROPERTIES 
Transmission spectrum of lithium tantalate, 4:24008 (UCID-18036) 
TANTALUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 


TAU PARTICLES/MASS 


TANTALUM/CORROSION RESISTANCE 
Corrosion studies on retrievable spent fuel containers: a progress 
report, 4:21819 (UCID-17917) 
Tantalum, 4:23951 
TANTALUM/SPUTTERING 
H* and D* sputtering of thin tantalum films in the energy range of 
0.6 to 15 keV, 4:25081 (GA-A-15134) 
TANTALUM/THERMAL CONDUCTIVITY 
Tantalum, 4:23951 
TANTALUM 182/DIFFUSION 
Use of the Hart-Mortlock equation to interpret tracer diffusion 
results, 4:23864 
TANTALUM ALLOYS/BRAZED JOINTS 
Direct brazing of ceramics, graphite and refractory metals, 
4:23841 
TANTALUM ALLOYS/CORROSION RESISTANCE 
Tantalum, 4:23951 
TANTALUM ALLOYS/SORPTIVE PROPERTIES 
Thermodynamic properties of niobium-tantalum-oxygen solid 
solutions (600 to 1100°C), 4:23840 
TANTALUM ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of niobium-tantalum-oxygen solid 
solutions (600 to 1100°C), 4:23840 
TANTALUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium (800°C for 5000 
hr), 4:24018 
TANTALUM CARBIDES/ELECTRONIC STRUCTURE 
Electronic structures of the transition metal carbides and borides 
studied by x-ray photoelectron spectroscopy and band 
calculation, 4:24007 (N-78-23968) 
TANTALUM OXIDES/CORROSION 
Materials engineering and development for coal fired MHD 
power generators, 4:24019 
TANTALUM SULFIDES/PERMEABILITY 
Electrochemical determinations of the chemical fete and 
diffusivity of sodium in Na/sub x/TaS: at 300°K, 4:24041 
TANTALUM SULFIDES/PHASE DIAGRAMS 
Electrochemical determinations of the chemical Potential and 
diffusivity of sodium in Na/sub x/TaS: at 300°K, 4:24041 
Electrochemical determination of the chemical potential of lithium 
in Li/sub x/TaS: at 300°K, 4:24042 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS/NEUTRON DOSIMETRY 
Fast neutron dose equivalent rates in heavy ion target areas, 
4:24361 (CONF-780957-2) 
TARGET CHAMBERS/ON-LINE CONTROL SYSTEMS 
Software development system for small dedicated and front-end 
microcomputer (LSI-11) applications, 4:25120 (CONF-7811112- 
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) 
TARGET CHAMBERS/REFRIGERATING MACHINERY 
Microprocessor-based controller for a liquid hydrogen target 
refrigerator, 4:24363 (LA-UR-78-2721) 
TARGETS 
See also LASER TARGETS 
TARGETS/LEAKS 
Remote examination and disassembly of a biomedical target at 
LASL, 4:24362 (LA-UR-78-2649) 
TARGETS/REMOTE HANDLING 
Fabrication, cladding, and handling of irradiation targets for 
isotope production at LAMPF, 4:24232 
Remote examination and disassembly of a biomedical target at 
LASL, 4:24362 (LA-UR-78-2649) 
Remote examination and disassembly of biomedical target at 
LASL, 4:24195 
Target insertion and handling system for the isotope production 
facility, 4:24218 
TATB 
(1,3,5-Triamino-2, 4, 6-trinitrobenzene.) 
TATB/PROTECTIVE COATINGS 
Permeability of a polyurethane membrane, Halthane 73-18, to 
aqueous ammonium chloride, 4:24030 (UCRL-81229) 
TAU NEUTRINOS/COUPLING 
Review of tau lepton properties (Review), 4:24783 (SLAC-PUB- 
2230) 
TAU NEUTRINOS/MASS 
Review of tau lepton properties (Review), 4:24783 (SLAC-PUB- 


2230) 

TAU PARTICLES/COUPLING 

Review of tau lepton properties, 4:24783 (SLAC-PUB-2230) 
TAU PARTICLES/LEPTONIC DECAY 

Review of tau lepton properties, 4:24783 (SLAC-PUB-2230) 
TAU PARTICLES/LIFETIME 

Review of tau lepton properties, 4:24783 (SLAC-PUB-2230) 
TAU PARTICLES/MASS 

Review of tau lepton properties, 4:24783 (SLAC-PUB-2230) 





TAU PARTICLES/PARTICLE PROPERTIES 


TAU PARTICLES/PARTICLE PROPERTIES 
Review of tau lepton properties, 4:24783 (SLAC-PUB-2230) 
TAU PARTICLES/REVIEWS 
Phenomenology of heavy leptons and heavy quarks, 4:24810 
(SLAC-PUB-2226) 
TAU PARTICLES/SPIN 
Review of tau lepton properties, 4:24783 (SLAC-PUB-2230) 
TECHNETIUM 99/BIOLOGICAL ACCUMULATION 
Technetium accumulation, fate, and behavior in plants (®°Tc, 
Glycine max), 4:24539 (CONF-760429-) 
TECHNETIUM 99/ENVIRONMENTAL TRANSPORT 
Technetium accumulation, fate, and behavior in plants (*Tc, 
Glycine max), 4:24539 (CONF-760429-) 
TECHNETIUM 99/RADIATION MONITORING 
Methods evaluation and development for the monitoring of 
technetium-99 and selenium-79 in nuclear fuel reprocessing and 
waste solidification facility off-gas, 4:21701 (ICP-1174) 
TECHNETIUM 99/RADIOECOLOGICAL CONCENTRATION 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
TECHNETIUM 99/TOXICITY 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
TECHNETIUM 99 TARGET/HELIUM 3 REACTIONS 
Single proton stripping to *°Ru (®°Tc(*He,d), 33 1/2 MeV: 
spectra, angular distributions, DWBA; (2J + 1)C?S), 4:24847 
(COO-0535-766 
TECHNOLOGY ASSESSMENT/EVALUATION 
Methodologies for characterizing technologies, 4:23456 (EPRI- 
EA-320) 
TECHNOLOGY TRANSFER/EDUCATION 
Technology transfer: a new approach to training, 4:23459 
TECHNOLOGY UTILIZATION/RISK ASSESSMENT 
Risk in the pursuit of benefit, 4:23443 
TECHNOLOGY UTILIZATION/SOCIAL IMPACT 
Technological change, adjustment mechanisms, and the 
community. A research design, 4:23423 (ORAU-149) 
TEFLON/SCALING 
Preliminary results of tests of proprietary chemical additives, 
seeding, and other approaches for the reduction of scale in 
hypersaline geothermal systems, 4:22551 (UCID-18051) 
TELEMETRY/DESIGN 
Design of a multichannel FM/FM telemetry system for high G 
environment applications, 4:24309 (SAND-78-8042) 
TELEVISION CAMERAS/POWER SUPPLIES 
oo quick charger for portable VIR and color camera, 
4:23395 
TELLURIUM 122/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
rupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
TELLURIUM 122/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
TELLURIUM 122 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 
TELLURIUM 124 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 
TELLURIUM 125 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 
TELLURIUM 126 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 
TELLURIUM 128 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 
TELLURIUM 130 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction on tellurium isotopes (25.4 MeV: differential 
cross sections, DWBA, spectra), 4:24850 (COO-0535-766) 
TELLURIUM 130 TARGET/NEUTRON REACTIONS 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
TELLURIUM 131/ENERGY LEVELS 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
TELLURIUM ALLOYS/ELECTRONIC STRUCTURE 
AISb as a high-energy photon detector, 4:24372 
TELLURIUM ALLOYS/HOLE MOBILITY 
AISb as a high-energy photon detector, 4:24372 
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TELLURIUM ISOTOPES/DEUTERON REACTIONS 

Four particle pickup reactions on Te and S (Cross sections), 

4:24840 (COO-0535-766) 
TEMPERATURE (0065-0273 K) 

See LOW TEMPERATURE 
TERATOGENESIS 

Behavioral assessment in the developmental toxicology of energy- 
related industrial pollutants, 4:24697 (CONF-771017-) 

Characteristics of a new approach in teratology: in vitro 
differentiation of early mouse embryos beyond the 
preimplantation period after cyclophosphamide treatment in 
vivo (Rats), 4:24692 (CONF-771017-) 

TERATOGENESIS/DATA ANALYSIS 

Developmental toxicology as input to the methodology for human 

studies of energy-related pollutants, 4:24711 (CONF-771017-) 
TERBIUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
TERBIUM SULFIDES/MAGNETIZATION 

Neutron scattering studies of the coexistence of long-range 
magnetic order and superconductivity in Dy: 2MogSs and Tb; 
2Mo6Ss, 4:24039 (BNL-25243) 

TERBIUM SULFIDES/NEUTRON DIFFRACTION 

Neutron scattering studies of the coexistence of long-range 
magnetic order and superconductivity in Dy: 2MogSs and Tb: 
2Mo¢Ss, 4:24039 (BNL-25243) 

TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS/BIOLOGICAL RADIATION 

EFFECTS 

Mid-Pacific Marine Laboratory. Annual report, July 1, 1975-June, 
30, 1976, 4:24553 (NVO-0628-2) 

TERRESTRIAL ECOSYSTEMS/LAND POLLUTION 

Cadmium dynamics in terrestrial food webs of a coal ash basin, 
4:24528 (CONF-760429-) 

Coal combustion, trace-element emissions, and mineral cycles, 
4:24476 (CONF-760429-) 

TERRESTRIAL ECOSYSTEMS/MICROORGANISMS 

Elemental analysis of terrestrial microflora and fauna with an 
electron microbeam technique, 4:24513 (CONF-760429-) 

TERRESTRIAL ECOSYSTEMS/MINERAL CYCLING 

Cooling tower drift studies at the Paducah, Kentucky Gaseous 
Diffusion Plant (Transport of drift-derived chromium in 
terrestrial ecosystems), 4:24533 (CONF-790109-1) 

Nitrogen and phosphorus distribution in an Alaskan tussock 
tundra ecosystem: natural patterns and implications for 
development, 4:24530 (CONF-760429-) 

Problems of synthesis in mineral cycling studies: the tundra as an 
example, 4:24508 (CONF-760429-) 

Role of herbivores in mineral cycling, 4:24510 (CONF-760429-) 

TERRESTRIAL ECOSYSTEMS/NITROGEN CYCLE 

Factors affecting nitrogen cycling in some Douglas fir ecosystems 

of the Pacific Northwest, 4:24509 (CONF-760429-) 
TERRESTRIAL ECOSYSTEMS/ORGANIC COMPOUNDS 

Climatic regulation of decomposition rates of organic matter in 

terrestrial ecosystems, 4:24532 (CONF-760429-) 
TERRESTRIAL ECOSYSTEMS/POLLUTION 

Deposition of lead aerosols on plant surfaces in a remote subalpine 
ecosystem, 4:24529 (CONF-760429-) 

Environmental chemistry and cycling processes, 4:24554 (CONF- 
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TEST FACILITIES 
Calculation of local conditions data and uncertainty bands for 
inclusion to the NRC heat transfer data bank for semiscale test 
S-02-9 (PWR), 4:23240 
Electronics Engineering Department quarterly report No. 2, 1978, 
4:25039 (UCRL-50025-78-2) 
TEST FACILITIES/DESIGN 
High voltage test stand developed for magnetic fusion energy 
studies, 4:25040 (UCRL-50025-78-2) 
TEST FACILITIES/FLOWMETERS 
Advanced two-phase instrumentation program. quarterly progress 
report, April-June 1978 (Thermal-hydraulic test facility 
(flowmeter spool piece testing)), 4:23152 (NUREG/CR-0501) 
TEST FACILITIES/HEAT TRANSFER 
Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781146-12) 
TEST FACILITIES/HYDRAULICS 
Thermal hydraulic analysis for the PWR blowdown heat transfer 
separate-effects program, 4:22764 (CONF-781146-12) 
TEST FACILITIES/MANUALS 
Flow-temperature-humidity control system operating manual 
(Controlled atmospheres for industrial hygiene and air pollution 
studies), 4:24155 (UCID-17961) 
TEST FACILITIES/PERFORMANCE 
Experimental test facility for evaluation of solar control strategies, 
4:22210 (LBL-8308) 
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TEST FACILITIES/THERMOCOUPLES 
Electric pin analysis (PWR), 4:23120 (CONF-781 146-10) 
TEST REACTORS/FUEL PINS 

Critical experiments with fast test reactor fuel pins in water, 

4:23098 
TESTES/METABOLISM 

Developmental aspects of epoxide-metabolizing enzyme activities 
in adrenals, ovaries, and testes of the rat (Epoxide hydrase, 
glutathione s-transferase), 4:24588 (CONF-771017-) 

Entry of circulating mutagens into the rete testis fluid of rats 
(Benzopyrene, dibenzanthracene, N-methy] nitrosoguanidine, 
3H, ™C tracer techniques), 4:24690 (CONF-771017-) 

TETRACENE/DIFFUSION 

Measurement of diffusion coefficients of short-lived species in 
solution and in amorphous glasses. Final report, May 1, 1967- 
August 31, 1978, 4:24111 (NVO-0535-7) 

TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN/CHEMICAL PREPARATION 

Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, January- 
March 1978, 4:21218 (FE-2781-2) 

TEXACO GASIFICATION PROCESS 

Gasification of residual materials from coal liquefaction. Quarterly 
report, July-September 1978, 4:21180 (FE-2247-19) 

Gasification of residual materials from coal liquefaction. 
Evaluation of Rocketdyne char as feedstock to Texaco 
gasification process. Final report on Type I Laboratory Test, 
4:21179 (FE-2247-17) 

TEXACO GASIFICATION PROCESS/COMPARATIVE 

EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

TEXACO GASIFICATION PROCESS/FUEL GAS 

Optimization studies of various coal-conversion systems. Quarterly 
report, January-March 1978, 4:21181 (FE-2274-6) 

TEXACO GASIFICATION PROCESS/MATHEMATICAL 

MODELS 

Optimization studies of various coal-conversion systems. Quarterly 
report, January-March 1978, 4:21181 (FE-2274-6) 

TEXACO GASIFICATION PROCESS/OPTIMIZATION 

Optimization studies of various coal-conversion systems. Quarterly 
report, January-March 1978, 4:21181 (FE-2274-6) 

TEXAS/ENERGY CONSERVATION 
Potential for energy conservation in Texas, 4:23594 (PB-281781) 
TEXAS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 

for Houston NTMS Quadrangle, Texas, 4:21664 (K/UR-109) 
TEXAS/LAND USE 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 

TEXAS/NATURAL GAS DEPOSITS 

Environmental impact assessment: chemical explosive fracturing 
project, Petroleum Technology Corporation/Sutton County, 
Texas, 4:21588 (UCRL-17523(Rev.1)) 

Reservoir evaluation of fractured Cretaceous carbonates in South 
Texas, 4:21365 

TEXAS/PETROLEUM DEPOSITS 

Reservoir evaluation of fractured Cretaceous carbonates in South 
Texas, 4:21365 

Well log analysis in the Austin Chalk trend, 4:21368 

TEXAS/THORIUM ORES 

Uranium and thorium distribution in soils and weathered bedrock 

in south Texas, 4:21667 (USGS-OFR-77-764) 
TEXAS/URANIUM DEPOSITS 

Uranium and thorium distribution in soils and weathered bedrock 

in south Texas, 4:21667 (USGS-OFR-77-764) 
TEXTILE INDUSTRY/ENERGY EFFICIENCY 

Prototypes and demonstration plants for better energy utilization, 
4:23671 (SIND-1978-6) 

TFTR REACTORS/COOLING SYSTEMS 

Flow-related heating/cooling problems in the TFTR vacuum 
vessel, 4:25029 

TFTR REACTORS/MATERIALS HANDLING 
Environmental control of tritium use at the Tokamak Fusion Test 
Reactor (TFTR), 4:25046 (PPPL-1494) 
TFTR REACTORS/MATERIALS TESTING 
Utilization of fusion neutrons in the tokamak fusion test reactor for 
blanket performance testing and other nuclear engineering 
experiments, 4:25084 (PPPL-1510) 
TFTR REACTORS/REMOTE HANDLING EQUIPMENT 
Tokamak fusion test reactor in-vessel maintenance remote 
manipulator system, 4:25091 
TFTR REACTORS/VACUUM PUMPS 
Radiation exposures during maintenance of the TFTR vacuum 
pump system, 4:25101 


THERMAL ENERGY STORAGE EQUIPMENT/ 


THAILAND/SOLAR INDUSTRY 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS-4192-1) 
THALLIUM CHLORIDES/CHEMICAL BONDS 
Photoion mass spectrometry and photoelectron spectroscopy of 
high temperature vapors, 4:24087 (CONF-780941-4) 
THALLIUM FLUORIDES/MOLECULAR STRUCTURE 
Photoion mass spectrometry and photoelectron spectroscopy of 
high temperature vapors, 4:24087 (CONF-780941-4) 
THERMAL BATTERIES/ELECTROLYTES 
Single cell testing: a study of the pulse capability of thermal cells, 
4:23354 (GEPP-TIS-406) 
THERMAL BATTERIES/PERFORMANCE TESTING 
Single cell testing: a study of the pulse capability of thermal cells, 
4:23354 (GEPP-TIS-406) 
THERMAL CONDUCTIVITY/MEASURING METHODS 
Measurement of thermal conductivity of cuttings by a needle type 
apparatus, 4:22564 (CONF-761253-16) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS/BIOLOGICAL STRESS 
Influences of physical and chemical alterations on predator-prey 
interactions, 4:24679 (CONF-780785-1) 
THERMAL EFFLUENTS/WASTE DISPOSAL 
Assessment of once through cooling water control technology, 
4:22653 (CONF-781 109-14) 
THERMAL ENERGY STORAGE EQUIPMENT 
DSC study of melting and solidification of salt hydrates, 4:23328 
(CONF-78 1078-3) 
Status report on the HYCSOS chemical heat pump and energy 
conversion system, 4:23329 (CONF-781142-7) 
THERMAL ENERGY STORAGE EQUIPMENT/COST 
Engineering and cost analysis of a dry cooling system augmented 
with a thermal storage pond, 4:22598 (PNL-2745) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
2 megawatt hour energy storage-boiler tank, 4:23338 
Design and performance of an industrial sized pebble bed, 4:22314 
Energy storage unit and system (Patent), 4:23332 
Greenhouse store (Patent), 4:23336 
Heat storage water tank (Patent), 4:22477 
Method and apparatus for the storage of energy in power plants 
(Patent), 4:22651 
Process and apparatus for heat exchange (Patent), 4:23334 
Technical status report No. 8, May 15, 1978-August 15, 1978, 
4:22473 (COO-4400-6) 
Thermal energy storage unit (Patent), 4:23333 
Thermal storage and heat transfer system and method (Patent), 
4:22476 
Thermal storage systems (Patent), 4:23331 
THERMAL ENERGY STORAGE EQUIPMENT/EFFI 
Collector and storage efficiencies in solar heating systems, 4:22253 
THERMAL ENERGY STORAGE EQUIPMENT/ 
FABRICATION 
Greenhouse store (Patent), 4:23336 
THERMAL ENERGY STORAGE EQUIPMENT/FLUIDIZED 
BED 
Versatile solar energy storage by means of fluidizable solids, 
4:22485 
THERMAL ENERGY STORAGE EQUIPMENT/LATENT 
HEAT STORAGE 
2 megawatt hour energy storage-boiler tank, 4:23338 
Solar heating studies in The Netherlands, 4:22283 
Thermal storage in salt-hydrate eutectics, 4:22479 
THERMAL ENERGY STORAGE EQUIPMENT/ 
MATHEMATICAL MODELS 
Experimental and numerical study of liquid thermal storage tank 
models, 4:22481 
THERMAL ENERGY STORAGE EQUIPMENT/NUMERICAL 
ANALYSIS 
Numerical simulation of reversible heat transfer in packed beds, 
4:23337 
THERMAL ENERGY STORAGE EQUIPMENT/OPERATION 
Method and apparatus for the storage of energy in power plants 
(Patent), 4:22651 
THERMAL ENERGY STORAGE EQUIPMENT/PACKED BED 
Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:23318 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 


Design and performance of an industrial sized pebble bed, 4:22314 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Experimental and numerical study of liquid thermal storage tank 
models, 4:22481 
Heat transfer characteristics of water filled cans as solar thermal 
storage medium: a comparative test data analysis, 4:22483 





THERMAL ENERGY STORAGE EQUIPMENT/PHASE 


Two stage thermal storage for a solar electric power plant, 
4:22484 


THERMAL ENERGY STORAGE EQUIPMENT/PHASE 
CHANGE MATERIALS 
ae of differential scanning calorimetry to the study of 
al energy storage, 4:23335 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PHOTOCHEMICAL REACTIONS 
Catalytic extraction of stored solar energy from photochemicals 
(Patent), 4:22478 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Low-temperature thermal energy storage program annual 
operating plan, 4:23330 (ORNL/TM-6605) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
THERMOCHEMICAL HEAT STORAGE 
Catalytic extraction of stored solar energy from photochemicals 
(Patent), 4:22478 
GRAVIMETRIC ANALYSIS 
Rational approximations of the integral of the Arrhenius function, 
4:24057 
THERMAL INSULATION/INFORMATION 
Insulation insomnia: a cure, 4:23484 
THERMAL INSULATION/INSTALLATION 
Practical experience with thermal insulation of housing (In 
German), 4:23622 (BMFT-FB-T-78-13) 
THERMAL INSULATION/LAWS 
Energy Conservation Act and Thermal Insulation Ordinance. 
Explanations and hints for application in building construction, 
building supervision, and heating (Book, in German), 4:23485 
THERMAL INSULATION/PERFORMANCE 
Errors in in-situ pipe insulation performance determination, 
4:23672 
Practical experience with thermal insulation of housing (In 
German), 4:23622 (BMFT-FB-T-78-13) 
THERMAL INSULATION/REGULATIONS 
Influence of the demands imposed on thermal transmittance on the 
transmission loss heat requirement. A comparison of methods 
under the Thermal Insulation Ordinance and their influence on 
the specific heat demand, 4:23608 
THERMAL INSULATION/STANDARDS 
National Program Plan for building thermal envelope sytems and 
insulating materials: technology and implementation for energy 


conservation, 4:23475 (DOE/CS-0059) 
PHOTOGRAPHY 

See INFRARED THERMOGRAPHY 
POLLUTION 


(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIBLIOGRAPHIES 
Thermal effects on aquatic organisms: an annotated bibliography 
of the 1977 literature, 4:24577 (ORNL/EIS-143) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Methodologies for assessment of power plant ecological effects in 
the marine environment, 4:22981 (CONF-7809109-2) 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
rt, 4:24680 (PB-281807) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMAL POWER PLANTS/BINARY-FLUID SYSTEMS 
Reflections on the rentability of electric power generation in large 
wer plants in consideration of binary-fluid processes, 4:22607 
THERMAL POWER PLANTS/BOILERS 
Boiler controls: yesteray, today, and tomorrow, 4:22635 
Energy distribution and storage effects on controllability of the 
boiler-turbine process, 4:22645 
— ee in start-up systems for once-through boilers, 
THERMAL POWER PLANTS/CHEMICAL EFFLUENTS 
Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
Decision and control in large-scale systems via spatial dynamic 
programming, 4:23667 (CONF-771005-8) 
Evaluation of instrumentation proposals for steam-electric 
_—_ stations, 4:22644 
ware system for computer control of power plant and its 
automatic design, 4:22639 
THERMAL POWER PLANTS/COOLING PONDS 
Prediction of local effects of proposed cooling ponds, 4:22594 
(CONF-78 1213-5) 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Conceptual design and cost evaluation of a high performance dry 
cooling system, 4:22595 (COO-4218-1) 
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Dry cooling for power plants: incentives, problems, and R and D 
activities, 4:22593 (BNWL-SA-6290) 
Engineering and cost analysis of a dry cooling system augmented 
with a thermal storage pond, 4:22598 (PNL-2745) 
THERMAL POWER PLANTS/COOLING TOWERS 
Examination of specific aspects of cooling tower testing 
methodology. Final report, 4:22596 (EPRI-FP-953) 
Numerical simulation of cooling tower drift eliminator 
performance, 4:22600 
THERMAL POWER PLANTS/DESIGN 
Coupling of units in conventional power stations from the 
viewpoint of heat engineering for maximum maneuverability, 
4:22617 
THERMAL POWER PLANTS/ECONOMICS 
Reflections on the rentability of electric power generation in large 
power plants in consideration of binary-fluid processes, 4:22607 
THERMAL POWER PLANTS/HEAT RECOVERY 
EQUIPMENT 
Ceramic heat exchanger applications and developments, 4:23687 
THERMAL POWER PLANTS/MECHANICAL DRAFT 
COOLING TOWERS 
Conceptual design and cost evaluation of a high performance dry 
cooling system, 4:22595 (COO-4218-1) 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Method and apparatus for the storage of energy in power plants 
(Patent), 4:22651 
THERMAL POWER PLANTS/ONCE-THROUGH COOLING 
SYSTEMS 
Assessment of once through cooling water control technology, 
4:22653 (CONF-781109-14) 
THERMAL POWER PLANTS/PERFORMANCE 
Maneuverability of a 500-MW unit at the hagenwerder III Power 
Station, 4:22587 
THERMAL POWER PLANTS/PLANNING 
Problems related to the management of conventional and nuclear 
power stations, 4:22588 
THERMAL POWER PLANTS/STEAM CONDENSERS 
Coupling of units in conventional power stations from the 
viewpoint of heat engineering for maximum maneuverability, 
4:22617 
THERMAL POWER PLANTS/STEAM TURBINES 
Automatic control concept for large steam turbine-generators, 
4:22643 
Energy distribution and storage effects on controllability of the 
boiler-turbine process, 4:22645 
Problems related to the management of conventional and nuclear 
power stations, 4:22588 
Reliability of steam turbine rotors (STRAP), 4:22609 (EPRI-NP- 
923-SY) 
Steam turbine rotor reliability: task details (STRAP), 4:22608 
(EPRI-NP-923) 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Assessment of once through cooling water control technology, 
4:22653 (CONF-781 109-14) 
THERMAL POWER PLANTS/TURBOGENERATORS 
Automatic control concept for large steam turbine-generators, 
4:22643 
THERMAL POWER PLANTS/WASTE HEAT 
Recovery of wasted heat with centralized and distributed heat 
pump systems, 4:23698 (CONF-781202-32) 
THERMAL POWER PLANTS/WATER POLLUTION 
CONTROL 
Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-28 1326) 
THERMAL POWER PLANTS/WOOD WASTES 
Direct and indirect costs of transporting wood chips to supply a 
wood-fired power plant, 4:22062 (TID-28737) 
THERMAL WATERS/CHEMICAL COMPOSITION 
Geothermal studies in southwest New Mexico: technical 
completion report, 4:22524 (NMEI-3) 
THERMAL WATERS/ISOTOPE RATIO 
Isotopic composition of waters from the El Tatio geothermal field, 
Northern Chile, 4:22527 
THERMIONIC DIODES 
(A device through which current may pass by virtue of thermionic 
emission of electrons or ions or both.) 
THERMIONIC DIODES/THERMIONIC EMITTERS 
Thermionic cathodes (Lanthanum hexaboride), 4:23562 (UCRL- 
Trans-1556) 
THERMIONIC EMITTERS/DESIGN 
Thermionic cathodes (Lanthanum hexaboride), 4:23562 (UCRL- 
Trans-1556) 
THERMIONIC EMITTERS/PERFORMANCE 
Thermionic cathodes (Lanthanum hexaboride), 4:23562 (UCRL- 
Trans-1556) 
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THERMOCHEMICAL HEAT STORAGE 
Design of a small thermochemical receiver for solar thermal 
power, 4:22128 
Storage and regeneration of high temperature thermal energy by 
means of reversible chemical reactions: the ammonium 
hydrogen sulfate system, 4:22486 
THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 
STUDIES 
Development of ammoniated salts. Thermochemical energy 
storage systems: Phase IB. Final report, February-September 
1977, 4:23341 (SAN-1229-1) 
THERMOCHEMICAL HEAT STORAGE/PHOTOCHEMICAL 
REACTIONS 
Catalytic extraction of stored solar energy from photochemicals 
(Patent), 4:22478 
THERMOCHEMICAL HEAT STORAGE/TECHNOLOGY 
ASSESSMENT 
Closed loop chemical systems for energy storage and transmission 
(chemical heat pipe). Final report, 4:23340 (COO-2676-1) 
THERMOCHEMICAL PROCESSES 
Thermochemical water splitting process using iron-copper- 
chlorine cycle, 4:21898 
THERMOCOUPLES/CHEMICAL COMPOSITION 
Use of indexed sensitivity factors in the analysis of nickel and iron 
based alloys: study of the decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 (CONF-78 1076-1) 
THERMOCOUPLES/ERRORS 
Use of indexed sensitivity factors in the analysis of nickel and iron 
based alloys: study of the decalibration of sheathed Chromel/ 
Alumel thermocouples, 4:24047 (CONF-781076-1) 
THERMOCOUPLES/SPECIFICATIONS 
In-reactor one of surface-mounted and embedded 
thermocouples, 4:23006 
THERMOCOUPLES/STANDARDS 
RDT Standard: thermocouple signal transmitter, 4:22987 (RDT- 
C-10-1T(01-79)) 
THERMOELECTRIC GENERATORS/DESIGN 
Thermoelectric generator devices and methods (Patent), 4:23561 
THERMOELECTRIC GENERATORS/USES 
Isotope-powered satellites for shuttle launches, 4:21887 
THERMOMETERS/ACCURACY 
Examination of specific aspects of cooling tower testing 
methodology. Final report, 4:22596 (EPRI-FP-953) 
THERMONUCLEAR DEVICES 
See also TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/MAGNETIC FIELD 
REVERSAL 
Image-current interaction with a reversed-current ion ring reactor, 


:25019 
THERMONUCLEAR EXPLOSIONS/ISOTOPE PRODUCTION 
Production of einsteinium and fermium in nuclear explosions, 
4:24136 (UCRL-81566) 
THERMONUCLEAR FUELS 
Advanced fuel bumpy tori, 4:25034 (EPRI-ER-919) 
Executive summary: advanced-fuel fusion systems, the D-*He 
satellite approach, 4:25033 (EPRI-ER-919) 
Exploratory studies of high-efficiency advanced-fuel fusion 
reactors, 4:25032 (EPRI-ER-919) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
COOLANTS 
Liquid lithium containment and control, 4:25026 (HEDL-SA- 
1623) 


THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
LATENT HEAT STORAGE 
Energy storage for tokamak reactor cycles, 4:25027 (PPPL-1511) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
PERFORMANCE 
Evaluation of steam and boiling-water-cooled DTHR blanket 
concepts, 4:25028 
THERMONUCLEAR REACTOR MATERIALS 
State-of-the-art: alumina ceramics for energy applications, 4:23982 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
Development and technology, 4:24995 (UCRL-50051-78-3) 
Materials requirements for fusion reactors, 4:25090 
Method for simulating fusion reactor radiation damage using triple 
ion beams, 4:25079 (CONF-781 113-10) 
Shielding calculations for the fusion materials irradiation test 
facility, 4:25100 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
DOSIMETRY 
Extrapolated neutron activation cross sections for dosimetry to 44 
MeV, 4:25077 (ANL/FPP/TM-115) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Production of hydrogen, deuterium, and helium by 15-MeV 
neutrons, 4:25099 


THERMOPHOTOVOLTAIC CONVERTERS/FABRICATION 


THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Point defect kinetics in pulsed fusion reactors, 4:25097 
Transport theory formulation of the rate equations, 4:23976 
THERMONUCLEAR REACTOR MATERIALS/ 
RADIOACTIVITY 
Minimizing radioactivity and other features of elemental and 
isotopic tailoring of materials for fusion reactors, 4:25087 
THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 
H* and D* sputtering of thin tantalum films in the energy range of 
0.6 to 15 keV, 4:25081 (GA-A-15134) 
THERMONUCLEAR REACTOR MATERIALS/TEST 
FACILITIES 
Shielding calculations for the fusion materials irradiation test 
facility, 4:25100 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/NEUTRON 
REACTIONS 
Production of hydrogen, deuterium, and helium by 15-MeV 
neutrons, 4:25099 
THERMONUCLEAR REACTOR WALLS/THERMAL 
STRESSES 
Effect of inert gases on the thermal response of a fusion reactor 
first wall to x-ray radiation, 4:25071 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
UWMAK REACTORS 
THERMONUCLEAR REACTORS/BIOLOGICAL SHIELDING 
Activation of concretes for fusion applications, 4:24896 
THERMONUCLEAR REACTORS/BREEDING BLANKETS 
Hydrogen diffusion and solubility in silicon carbide, 4:24013 
THERMONUCLEAR REACTORS/IMPURITIES 
Impurity removal and recovery processes for fusion reactor fuel 
streams, 4:21874 
THERMONUCLEAR REACTORS/MAGNET COILS 
Methods and applications of Monte Carlo in low energy (= 20 
MeV) neutron-photon transport (MORSE). Part II. Methods, 
4:25003 (TID-29395) 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
THEORY 
Nucleonics of the fast-liner reactor (FLR) conceptual design, 
4:25011 
THERMONUCLEAR REACTORS/REACTOR MATERIALS 
Irradiation effects in crystalline solids (Book), 4:23974 
Materials requirements for fusion reactors, 4:23973 
THERMONUCLEAR REACTORS/REVIEWS 
Search for fusion power, 4:24935 (UCRL-81890) 
THERMONUCLEAR REACTORS/SHIELDING 
Methods and applications of Monte Carlo in low energy (= 20 
MeV) neutron-photon transport (MORSE). Part II. Methods, 
4:25003 (TID-29395) 
THERMONUCLEAR REACTORS/SYNTHETIC FUELS 
Fusion and coal energy system for the production and delivery of 
SNG, steam, and electric power: the Burning Bush Concept, 
4:21873 
THERMONUCLEAR REACTORS/TRANSPORT THEORY 
Nucleonics of the fast-liner reactor (FLR) conceptual design, 
4:25011 
THERMONUCLEAR REACTORS/TRITIUM RECOVERY 
Computer modeling and bench-scale testing of air detritiation 
operations, 4:25049 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERSION/EFFICIENCY 
Silicon photovoltaic cells in thermophotovoltaic conversion, 
4:22116 (EPRI-ER-515-SR) 
THERMOPHOTOVOLTAIC CONVERSION/SILICON SOLAR 
CELLS 
Silicon photovoltaic cells in thermophotovoltaic conversion, 
4:22116 (EPRI-ER-515-SR) 
THERMOPHOTOVOLTAIC CONVERTERS/FABRICATION 
Silicon photovoltaic cells in thermophotovoltaic conversion, 


4:22116 (EPRI-ER-515-SR) 





THERMOPHOTOVOLTAIC CONVERTERS/TESTING 


THERMOPHOTOVOLTAIC CONVERTERS/TESTING 
Silicon photovoltaic cells in thermophotovoltaic conversion, 
4:22116 (EPRI-ER-515-SR) 
THETA PINCH/TURBULENT HEATING 
Experimental study of ion dynamics in the Maryland fast theta 
pinch, 4:24921 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIOLS/CHEMICAL REACTIONS 
Synthesis of 4-(2-Hydroxyethylsulfonyl)-1- 
naphthalenesulfonamide, 4:24106 
THIOLS/OXIDATION 
Catalytic oxidation of petroleum distillates with charcoal and with 
supported metal phthalocyanine (Patent), 4:21445 
Treating a petroleum distillate with an alkanolamine hydroxide 
and a supported oxidation catalyst impregnated with 
polynuclear aromatic sulfonic acid (Patent), 4:21432 
THIOLS/REMOVAL 
Treating a petroleum distillate with a supported metal 
phthalocyanine and a polynuclear aromatic sulfonic acid 
(Patent), 4:21443 
Treating a petroleum distillate with a supported metal 
ag sree and an alkaline reagent containing alkanolamine 
ide (Patent), 4:21444 
THIOPHENE/THERMODYNAMIC PROPERTIES 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
THIOPHENE/VOLTAMETRY 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
THIOSULFATES/THERMODYNAMIC PROPERTIES 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
THIOSULFATES/VOLTAMETRY 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, April-June 1978, 4:21191 
(FE-2710-3) 
THOMSON SCATTERING/MEASURING INSTRUMENTS 
one grating polychromator for Thomson scattering, 4:24417 
TUM/ACTIVATION ANALYSIS 
Applications of neutron activation analysis (NAA) to energy and 
environmentally related problems, 4:24549 (LBL-6877) 
THORIUM/PURIFICATION 
Electrotransport purification of thorium under low pressure 
conditions, 4:23823 (IS-M-171) 
THORIUM/SEPARATION PROCESSES 
Distribution of thorium during full loading of carboxylic acid 
cation exchange resins with uranium from nitrate solutions at 30 
and 40°C, 4:21704 (ORNL/TM-6613) 
THORIUM/SOLVENT EXTRACTION 
Extraction of actinide elements by trilaurylammonium nitrate 
carboxylic acid mixtures and applications, 4:24079 
THORIUM/X-RAY SPECTROSCOPY 
Nuclear safeguards applications of energy-dispersive absorption 
edge densitometry, 4:21870 
THORIUM 230/RADIATION MONITORING 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Calculation of reaction rates for a thorium blanket with a central 
DT neutron source using ENDF/B-IV cross sections, 4:24861 
THORIUM BASE ALLOYS/MAGNETIC PROPERTIES 
57Fe Moessbauer and magnetization study of the Th7Fes and the 
hydride Th7FesH/sub n/, 4:23847 (CONF-780868-5) 
THORIUM CARBIDES/COMPATIBILITY 
Basic chemical compatibility of thorium carbides with Cr-Fe-Ni 
alloys, 4:23043 
THORIUM COMPLEXES/CRYSTAL STRUCTURE 
Specific sequestering agents for the actinides. 2. A ligand field 
effect in the crystal and molecular structures of 
tetrakis(catecholato)uranate(IV) and -thorate(IV), 4: a 34 
THORIUM COMPLEXES/MOLECULAR STRUCTUR 
Specific sequestering agents for the actinides. 2. A tigand field 
effect in the crystal and molecular structures of 
tetrakis(catecholato)uranate(IV) and -thorate(IV), 4:24134 
THORIUM CYCLE 
Thorium fuel cycle: a nuclear strategy and fuel recycle 
technology, 4:22951 (CONF-780904-3) 
THORIUM CYCLE/ECONOMICS 
Strategy for the practical utilization of thorium fuel cycles, 
4:22952 (CONF-78 1042-2) 
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THORIUM CYCLE/OPTIMIZATION 
MEU/Th fuel cycle optimization for the Lead Plant, 4:22814 
(GA-A-15180 
THORIUM CYCLE/PLANNING 
Strategy for the practical utilization of thorium fuel cycles, 
4:22952 (CONF-781042-2) 
THORIUM CYCLE/SAFEGUARDS 
Preliminary concepts: coordinated safeguards for materials 
management in a thorium-uranium fuel reprocessing plant, 
4:21845 (LA-7411-MS) 
THORIUM ISOTOPES/RADIOECOLOGICAL 
CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
THORIUM MINERALS 
See also MONAZITES 
THORIUM MINERALS/EXPLORATION 
Method to investigate the secular equilibrium of natural 
radioactive series, 4:24726 
THORIUM ORES/AERIAL PROSPECTING 
Uranium and thorium distribution in soils and weathered bedrock 
in south Texas, 4:21667 (USGS-OFR-77-764) 
THORIUM ORES/GEOCHEMICAL SURVEYS 
Uranium and thorium in rocks of the Soviet Northeast, 4:21650 
THORIUM OXIDES/ELECTRIC CONDUCTIVITY 
Cationic transport number and conductivity in thorium dioxide: 
ThO, (1000 to 1500°C), 4:24009 
THORIUM OXIDES/FABRICATION 
Alternative oxide fuel pellet fabrication for irradiation testing 
(LMFBR), 4:23821 (HEDL-SA-1604-FP) 
THORIUM OXIDES/ION MOBILITY 
Cationic transport number and conductivity in thorium dioxide: 
ThO (1000 to 1500°C), 4:24009 
THORIUM OXIDES/MILLING 
Development of a powder milling technique for making high 
density ThO2-UO: pellets (LWBR development program), 
4:22863 (WAPD-TM-860) 

THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Densification related pellet diameter shrinkage in low burnup 
thoria-base fuels (LWBR development program), 4:22865 

(WAPD-TM-1345) 
THORIUM OXIDES/SCALING 
Kinetics of silica deposition from simulated geothermal brines, 
4:22548 (CONF-790108-1) 
THORIUM OXIDES/THERMAL CONDUCTIVITY 
Thermal conductivity model for (Th,U)O: to melting, 4:23033 
THREE-BODY PROBLEM/MULTIPLE SCATTERING 
Operator Pade approximants and three-body scattering, 4:24806 
THROMBOCYTES 
See BLOOD PLATELETS 
THULIUM SULFIDES/ELECTRIC CONDUCTIVITY 
Microwave resistivities of Tm/sub y/(La, Y)/sub 1-y/S and Tm/ 
sub y/(La, Y)/sub 1-y/Te, 4:23934 
THULIUM TELLURIDES/ELECTRIC CONDUCTIVITY 
Microwave resistivities of Tm/sub y/(La, Y)/sub 1-y/S and Tm/ 
sub y/(La, Y)/sub 1-y/Te, 4:23934 
THYROID/BIOLOGICAL RADIATION EFFECTS 
Age-related variation in thyroidal exposures from fission-produced 
radioiodines (171, 1°41, 19?I, 1991), 4:24664 (CONF-771017-) 
THYROID/CARCINOMAS 
Response of normal and 1000-R localized thyroid x-irradiated 
dogs to acute cold exposure (X radiation, dogs), 4:24663 
THYROID/RADIATION DOSES 
Radiological impact of airborne effluents of coal and nuclear 
plants, 4:24673 
THYROID STIMULATING HORMONE 
See TSH 
THYROXINE/BIOSYNTHESIS 
Response of normal and 1000-R localized thyroid x-irradiated 
dogs to acute cold exposure (X radiation, dogs), 4:24663 
TIME PROJECTION CHAMBERS/PERFORMANCE TESTING 
Prototype CCD system for the time projection chamber, 4:24365 
(LBL-8328) 
TIN/DENDRITES 
Interface morphology during crystallization. I. Single filament, 
unconstrained growth from a pure melt, 4:23866 
TIN/SLIP 
Diffusional creep of multicomponent systems. Progress report, 
February 1, 1978-January 31, 1979, 4:23848 (COO-2296-19) 
TIN 120 TARGET/PION MINUS REACTIONS 
Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 
TIN 120 TARGET/PION PLUS REACTIONS 
Pi meson induced excitation of nuclear giant resonances, 4:24835 
(COO-0535-766) 
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TIN 126/ENERGY LEVELS 
Beta decays of 1#°Cd and '**In to levels in '**In and }*°Sn (J,7), 
4:24841 (IS-T-841) 
TIN ALLOYS/AC LOSSES 
Effect of trapped magnetic flux on ac losses of NbsSn, 4:23923 
(BNL-24958) 
TIN ALLOYS/CRITICAL CURRENT 
Materials requirements for fusion reactors, 4:23973 
TIN ALLOYS/DENDRITES 
Interface morphology during crystallization. II. Single filament, 
unconstrained growth from a binary alloy melt, 4:23865 
TIN ALLOYS/ENTHALPY 
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See HEAT TRANSFER 
TRANSFERASES/METABOLISM 
Developmental aspects of epoxide-metabolizing enzyme activities 
in adrenals, ovaries, and testes of the rat (Epoxide hydrase, 
a s-transferase), 4:24588 (CONF-771017-) 
TRANSFORMERS/PERFORMANCE TESTING 
Field testing of FOFA power transformers to determine ultimate 
capability, 4:22695 (K/D-3958) 
TRANSIENT OVERPOWER ACCIDENTS/FUEL ELEMENT 
FAILURE 
Fuel pins and core response under LMFBR top accident 
conditions, 4:23130 (HEDL-SA-1500-FP) 
TRANSIENT OVERPOWER ACCIDENTS/HEAT TRANSFER 
Reactivity initiated accident test series, test RIA 1-1. Quick look 
report (BWR), 4:23165 (TFBP-TR-300) 
TRANSIENT OVERPOWER ACCIDENTS/HYDRAULICS 
Fuel pins and core response under LMFBR top accident 
conditions, 4:23130 (HEDL-SA-1500-FP) 
Reactivity initiated accident test series, test RIA 1-1. Quick look 
report (BWR), 4:23165 (TFBP-TR-300) 
TRANSIENT OVERPOWER ACCIDENTS/MATHEMATICAL 
MODELS 
Fuel rod mechanics and failure analysis. Twenty-fourth quarterly 
report, May-July 1978 (LMFBR overpower transients), 4:23129 
(GEFR-13923-24) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS/HEAT TRANSFER 
Confirmatory simulation of safety and operational transients in 
LMFBR systems, 4:23110 (BNL-NUREG-24988) 
TRANSIENTS/HYDRAULICS 
Confirmatory simulation of safety and operational transients in 
LMFBR systems, 4:23110 (BNL-NUREG-24988) 
TRANSIENTS/TEMPERATURE COEFFICIENT 
Effect of direct coolant heating and moderator temperature 
reactivity feedback during rapid BWR transients, 4:23243 
TRANSITION ELEMENT ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Electron factors in the occurrence of sigma and structurally 
related transition metal alloy phases, 4:23852 
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TRANSITION ELEMENTS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Electron factors in the occurrence of sigma and structurally 
related transition metal alloy phases, 4:23852 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION ELECTRON MICROSCOPY/X-RAY 
SPECTROMETERS 
Modified specimen stage for x-ray analysis in a TEM, 4:24384 
TRANSPLANTS/CARCINOGENESIS 
Tumor development in organ transplants obtained from 
carcinogen-exposed rats (N-nitrosoheptamethyleneimine), 
4:24625 


TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
TRANSPLUTONIUM ELEMENTS/BURNUP 
Performance considerations of nuclear reactor actinide recycle as 
a waste management alternative, 4:21830 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Deterministic approaches to contribution transport, 4:24880 

TRANSPORT THEORY/TWO-DIMENSIONAL 
CALCULATIONS 
Comparison of rebalance stabilization methods for two- 

dimensional transport calculations, 4:24878 

TRANSPORTATION SECTOR/AUTOMOTIVE FUELS 
Transport fuel planning, 4:23656 

TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Optimizing the use of materials and energy in transportation 

construction, 4:23655 (CONF-7511152-) 
Transport fuel planning, 4:23656 

TRANSPORTATION SECTOR/ENVIRONMENTAL IMPACTS 

Environmental Development Plan for Transportation Energy 
Conservation. FY 79 update, 4:23660 (ANL/EES-TM-33) 

TRANSPORTATION SECTOR/MEETINGS 
Optimizing the use of materials and energy in transportation 

construction, 4:23655 (CONF-7511152-) 

TRANSPORTATION SYSTEMS 

See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 

TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy acts in traffic, 4:23662 
Environmental analyses in two DOE energy materials transport 

studies, 4:23439 (CONF-781 109-11) 

TRANSURANIUM ELEMENTS 

See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 

TRANSURANIUM ELEMENTS/ECOLOGICAL 
CONCENTRATION 
Transuranium analysis methodologies for biological and 

environmental samples, 4:24500 (CONF-760429-) 

TRANSURANIUM ELEMENTS/ISOTOPE PRODUCTION 
Production of einsteinium and fermium in nuclear explosions, 

4:24136 (UCRL-81566) 

TRANSURANIUM ELEMENTS/RADIOACTIVE WASTE 
STORAGE 
INEL transuranic storage cell penetration and inspection, 4:21746 

(TREE-1311) 
Vitrification of TRU wastes at Rocky Flats Plant, 4:21741 (RFP- 
2881) 

TRANSVERSE MOMENTUM 

High-P/sub T/ theory in a spin (Tests of QCD), 4:24796 (ANL- 
HEP-CP-78-50) 

TRAPPED-PARTICLE INSTABILITY/DISPERSION 
RELATIONS ~ 
Dissipative trapped electron instability in the linear multi-mirror 

device, 4:24967 

TRAPS/SPECIFICATIONS 
Radionuclide trap for liquid-metal-cooled reactors, 4:22874 

TREAT REACTOR/IN PILE LOOPS 
Safety a of the MARK-IICB loop for TREAT test AX-1, 

4:2309 
TREAT REACTOR/TEST FACILITIES 
Application of a nonredundant pinhole array to a test fuel element 
at TREAT, 4:23286 
TREES 
See also PINES 

TREES/MULTI-ELEMENT ANALYSIS 
Analysis of botanical samples for 25 elements using an automated 

inductively-coupled plasma spectrometer, 4:21668 (Y/DK-207) 

TREES/NUTRIENTS 
Patterns of potassium, magnesium, and calcium uptake during 

southeastern old-field succession, 4:24517 (CONF-760429-) 

TRICHODERMA VIRIDE/SCREENING 
Hypercellulolytic mutants and their role in saccharification, 

4:24621 (CONF-7806107-3) 
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TRI-GAS PROCESS/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
TRIGGER CIRCUITS/EFFICIENCY 
High speed trigger system for total deposited energy measurement 
in a liquid argon calorimeter, 4:24387 (SLAC-PUB-2216) 
TRIGGER CIRCUITS/LOGIC CIRCUITS 
High speed trigger system for total deposited energy measurement 
in a liquid argon calorimeter, 4:24387 (SLAC-PUB-2216) 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/BREEDING 
Control of tritium breeding in the fluid-wall ICF reactor concept, 


4:25069 
TRITIUM/BREEDING RATIO 
Nucleonics of the fast-liner reactor (FLR) conceptual design, 
4:25011 
TRITIUM/CONTAINMENT 
Environmental control of tritium use at the Tokamak Fusion Test 
Reactor (TFTR), 4:25046 (PPPL-1494) 
TRITIUM/DIFFUSION 
Hydrogen diffusion and solubility in silicon carbide, 4:24013 
Limitations on tritium transport through fusion reactors, 4:25048 
Permeation eccentricities of He, Ne, and D-T from soda-lime glass 
microbubbles, 4:23991 
TRITIUM/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1978-January 1979, 4:24127 (ORO- 
3898-39) 
TRITIUM/MATERIALS HANDLING 
Tritium pathways and handling problems in a laser fusion reactor, 
4:25047 
TRITIUM/MUTAGENESIS 
Mutagenic effect of radionuclides incorporated into DNA of 
Drosophila melanogaster. Progress report, 1977-1978 (Effects of 
tritium decay in labelled sperm), 4:24666 (ORO-3728-11) 
TRITIUM/RADIATION MONITORING 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 
1) 
Tritium in atmospheric hydrogen gas at a Swedish sampling 
station at Hagfors, 4:24503 (N-78-23669) 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
TRITIUM RECOVERY 
Impurity removal and recovery processes for fusion reactor fuel 
streams, 4:21874 
TRITIUM RECOVERY/COMPUTER CALCULATIONS 
Computer modeling and bench-scale testing of air detritiation 
operations, 4:25049 
TRITON REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
(t,d) and (*He,d) reaction normalization, 4:24873 (COO-0535-766) 
TRITON REACTIONS/PICKUP REACTIONS 
Proton stripping and pickup on '*C (25.4 and 23 MeV: angular 
distributions, DWBA), 4:24824 (COO-0535-766) 
TRITONS/WAVE FUNCTIONS 
(t,d) and (*He,d) reaction normalization, 4:24873 (COO-0535-766) 
TROJAN REACTOR/FILTERS 
New motorized grapple for removing contaminated filter 
assemblies, 4:22787 
TROJAN REACTOR/REACTOR MAINTENANCE 
New motorized grapple for removing contaminated filter 
assemblies, 4:22787 
TROMBE WALLS/PERFORMANCE TESTING 
Solar wall performance, 4:22243 
TRONA/CATALYTIC EFFECTS 
Investigation of gasification of biomass in the presence of 
catalysts, 4:21924 (CONF-7809125-1) 
TROPOSPHERE/AIR POLLUTION 
Continuous measurements of nitrous oxide in the troposphere, 
4:24496 
TROUT/ANIMAL GROWTH 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 
TROUT/BEHAVIOR 
Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 


TUNGSTEN/EXPLOSIVE FORMING 


TROUT/FEEDING 

Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 

TROUT/METABOLISM 

Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 

TROUT/POPULATION DYNAMICS 

Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 

TROUT/SURVIVAL TIME 

Temperature requirements of salmonids in relation to their 
feeding, bioenergetics, growth, and behavior. Completion 
report, 4:24680 (PB-281807) 

TRUCKS/DEMAND FACTORS 

Demand for special-performance vehicles, 1975-2025, 4:23792 

(UCRL-13911) 
TRUCKS/DIESEL ENGINES 

Diesel Organic Rankine Cycle Compound Engine (Bottoming 

Cycle) Program. Program plan, 4:23731 (DOE/CS-0052) 
TRUCKS/LEAD-ACID BATTERIES 

Battery insulator apparatus (Patent; insulating enclosure with 

vents opening when in use), 4:23376 
TRUCKS/RANKINE CYCLE ENGINES 
Diesel Organic Rankine Cycle Compound Engine (Bottoming 
Cycle) Program. Program plan, 4:23731 (DOE/CS-0052) 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSH 
(Thyroid stimulating hormone.) 
TSH/BIOSYNTHESIS 

Response of normal and 1000-R localized thyroid x-irradiated 

dogs to acute cold exposure (X radiation, dogs), 4:24663 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 

TUBES or IMAGE STORAGE TUBES.) 
TUBES/NONDESTRUCTIVE TESTING 

Nondestructive evaluation techniques for high-temperature 

ceramic components, 4:24295 (ANL/MSD-78-11) 
TUBES/PRESSURE MEASUREMENT 
Measuring small internal pressures along a tube during steady 
flow, 4:24458 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/CELL CYCLE 

Effect of elevated temperatures on cell cycle kinetics of rat 

gliosarcoma cells, 4:24620 (LBL-8100) 
TUMOR CELLS/CELL FLOW SYSTEMS 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 

TUMOR CELLS/CYTOLOGY 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1978, 4:24604 (LA-7583-PR) 

TUMORS 
See NEOPLASMS 
TUNDRA/CHEMICAL ANALYSIS 

Phosphorus dynamics of wet coastal tundra soils near Barrow, 

Alaska, 4:24524 (CONF-760429-) 
TUNDRA/LAND POLLUTION 

Phosphorus dynamics of wet coastal tundra soils near Barrow, 

Alaska, 4:24524 (CONF-760429-) 
TUNDRA/MINERAL CYCLING 

Controls on decomposition and mineral release in wet meadow 
tundra: a simulation approach (N, Ca, P), 4:24531 (CONF- 
760429-) 

Nitrogen and phosphorus distribution in an Alaskan tussock 
tundra ecosystem: natural patterns and implications for 
development, 4:24530 (CONF-760429-) 

Problems of synthesis in mineral cycling studies: the tundra as an 
example, 4:24508 (CONF-760429-) 

TUNDRA/POLLUTION 

Environmental chemistry and cycling processes, 4:24554 (CONF- 

760429-) 
TUNGSTEN/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
TUNGSTEN/BRAZING 

Brazing molybdenum and tungsten for high temperature service, 

4:23829 
TUNGSTEN/EXPLOSIVE FORMING 

Possible direct methods for explosive compaction of powders, 

particularly tungsten, 4:23846 (UCRL-Trans-11388) 





TUNGSTEN/METALLURGICAL EFFECTS 


TUNGSTEN/METALLURGICAL EFFECTS 
Brittle fracture in iridium, 4:23861 
TUNGSTEN/PERMEABILITY 
Use of the Hart-Mortlock equation to interpret tracer diffusion 
results, 4:23864 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
FIM observation of radiation damages in neutron-irradiated W, 
4:23969 
TUNGSTEN 182/ENERGY LEVELS 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
TUNGSTEN 182/VIBRATIONAL STATES 
Hydrodynamic model wavefunctions in intrinsic coordinates and 
their application to the structure of even-even nuclei 
(Quadrupole-vibration Hamiltonian, model energies, E2 
transition rates), 4:24869 (IS-T-825) 
TUNGSTEN ALLOYS/BRAZING 
— molybdenum and tungsten for high temperature service, 
4:2 


TUNGSTEN ALLOYS/CORROSION RESISTANCE 
Tantalum, 4:23951 
TUNGSTEN ALLOYS/ION MICROSCOPY 
Atom probe field ion microscope study of the range and 
diffusivity of helium in tungsten, 4: 23963 (COO 3158-63) 
TUNGSTEN ALLOYS/PHYSICAL RADIATION EFFECTS 
Atom probe field ion microscope study of the range and 
diffusivity of helium in tungsten, 4:23963 (COO'3158-63) 
TUNGSTEN CARBIDES/CRACKS 
Comparison of indentation crack resistance and fracture toughness 
of five WC--Co alloys, 4:23998 
TUNGSTEN IONS/ENERGY LEVELS 
Beam foil spectroscopy of heavy ions at energies from 20 to 238 
MeV (Review, lifetime), 4:24751 “BNL-24909) 
TUNNEL EFFECT/MATHEMATICAL MODELS 
Spectroscopy of surface adsorbed molecules. Progress 
May 1, 1978-April 30, 1979, 4:24005 (DOE-5776-2) 
TURBINE BLADES/DESIGN 
Aerodynamic design considerations for ceramic axial turbines, 
4:23743 
Ceramic component dsign ARPA/Navy ceramic engine program, 
6 


4:23767 
TURBINE BLADES/FABRICATION 
ARPA/Navy ceramic engine materials and process development 
summary, 4:23768 
Ceramic blade attachments, 4:23770 
— aa dsign ARPA/Navy ceramic engine program, 
Injection molded and duo density silicon nitride, 4:23764 
Progress on EPRI ceramic rotor blade program, 4:22627 
TURBINE BLADES/MATERIALS 
— design considerations for ceramic axial turbines, 
4:2374 
Ceramic blade attachments, 4:23770 
<— of ceramic parts for a truck gas turbine at MTU, 
Progress on EPRI ceramic rotor blade pro 4:22627 
TURBINE BLADES/PERFORMANCE iG 
Ceramic blade attachments, 4:23770 
a. of ceramic parts for a truck gas turbine at MTU, 
e 1 
Progress on EPRI ceramic rotor blade program, 4:22627 
TURBINE BLADES/SPRAY COATING 
Effect of thermal barrier coatings on the performance of steam- 
and water-cooled turbine: steam turbine combined cycle 
systems, 4:22601 E/NASA/2593-78/4) 
TURBINE BLADES/STRESS ANALYSIS 
Progress on EPRI ceramic rotor blade program, 4:22627 
TURBINE BLADES/STRESSES 
— design considerations for ceramic axial turbines, 
:2374 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/EFFICIENCY 
New concepts for converting the energy in low- to medium- 
temperature liquids, with emphasis on geothermal applications, 
4:22538 (UCRL-52583) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/CONTROL SYSTEMS 
— control concept for large steam turbine-generators, 


TURBOGENERATORS/DESIGN 
Modern high-capacity turbogenerators, 4:22616 
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Portable geothermal power generator, 4:22540 


Rim- hydroelectric mac’ Pate 4:21951 
TURBOGENERATORS/INSTALLA 

320 MVA generator for Ritsem, 4: 21945 
TURBOGENERATORS/MAGNETIC FLUX 

Axial flux penetration into the stator end laminations in large 
turbogenerators, 4:22622 

TURBOGENERATORS/SHAFTS 

Analysis of the mechanical oscillations in the transmission shaft 
turbine-alternator, 4:22612 (N-78-23448) 

The mechanical load on the transmission shaft turbine-alternator la 
sollecitazione meccanica sull’albero di trasmissione turbina- 
alternatore, 4:22611 (N-78-23447) 

TURBOGENERATORS/STATORS 
Axial flux penetration into the stator end laminations in large 
turbogenerators, 4:22622 
pe Aye ga 
Overview of ceramic bearing technology, 4:23759 
TURBOJET ENGINES. CONSUMPTION 
Su ic through-flow fan engines for supersonic cruise aircraft, 
:23658 (N-78-23088) 
TURBOJET ENGINES/MATHEMATICAL MODELS 

Simple mathematical model for simulating nonlinear jet engine 

thrust response, 4:23740 
bb ened NGINES/PERFORMANCE 
—— through-flow fan engines for supersonic cruise aircraft, 
:23658 (N78 13088) 
TURBOJET ENGINES/ROLLER BEARINGS 
Ceramic bearin ~ turbine applications, 4:23760 
TURBOMA( 
See also COMPRESSORS 
PUMPS 
TURBINES 
TURBOMACHINERY/DESIGN 
Heat storage method and a tus went), 4:24340 
TURBOMACHINERY/EVALUATIO 
Evaluation of turbomachinery for iP air energy storage 
plants, 4:23313 (CONF-78 1046-6) 
TURBOMACHINERY/HEAT STORAGE 
Heat storage method and apparatus (Patent), 4:24340 
TURBOMOLECULAR P / PERFORMANCE 

Vacuum systems for thermonuclear fusion installations, 4:25102 
(CTO-1344) 

TWO-PHASE FLOW/DENSITY 

Pulsed neutron measurement of single and two-phase liquid flow, 
4:24288 (CONF-781113-31) 

TWO-PHASE FLOW/FLOW RATE 

Pulsed neutron measurement of single and two-phase liquid flow, 
4:24288 (CONF-781113-31) 

TYPE-II SUPERCONDUCTORS/MAGNETIC PROPERTIES 

Magnetic behavior of current-carrying type-II superconducting 
cylinders, 4:24898 

TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


U GROUPS/POLYNOMIALS 
Application of the boson polynomials of U(n) to physical 
roblems (Review), 4:24807 (LA-UR-78-2395) 


See LAWRENCE LIVERMORE LABORATORY 
UCLRL CYCLOTRONS/CRYOPUMPS 
Cryogenic vacuum re at the LBL 88-inch cyclotron, 
4:24364 (LBL-7735 
UCLRL CYCLOTRONS/VACUUM SYSTEMS 
Cryogenic vacuum ps at the LBL 88-inch cyclotron, 
4:24364 (LBL-7735 
U-GAS PROCESS/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/T! M-13/V2) 
UHV AC SYSTEMS/FREQUENCY MEASUREMENT 
Evaluation of noone bey frequency and the conversion rate of two 
= a uhv fulfilling the function of a protective relay, 
UHV AC eg» ~*~ ile ANALYSIS 
1000 kV project, 4:226 
UHV AC YSTEMS/TEST FACILITIES 
1000 kV project, 4:22699 
UHV DCS /CIRCUIT BREAKERS 
Ultra high voltage direct current circuit breaker. Part I. 
— requirements and basic design, 4:22707 (DOE-tr- 
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ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 
Recent advances in feature extraction techniques being developed 
for ultrasonic examination of austenitic stainless steel welds, 
4:23079 (HEDL-SA-1521) 
ULTRASONIC TESTING/COMPARATIVE EVALUATIONS 
Acoustic emission monitoring and ultrasonic examination 
correlation on a reactor pressure vessel. Final report, 4:22983 
(EPRI-NP-921) 
ULTRASONIC TESTING/DATA PROCESSING 
Improved ultrasonic nondestructive testing of pressure vessels. 
Progress report], October 1, 1977-September 30, 1978, 4:22985 
(NUREG/CR-0581) 
ULTRASTRUCTURAL CHANGES/RADIOINDUCTION 
Effects of ionizing radiation on the light sensing elements of the 
retina (Structural and physiological effects of carbon, helium, 
and neon ions on rods and cones of salamanders and mice), 
4:24661 (LBL-5683) 
ULTRAVIOLET RADIATION/CARCINOGENESIS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
UNDERGROUND/SENSIBLE HEAT STORAGE 
Brookhaven National Laboratory solar projects, 4:22182 (BNL- 
25037) 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
UNDERGROUND MINING/DUSTS 
Comparison of five types of low-energy scrubbers for dust 
control, 4:21274 (BM-RI-8289) 
UNDERGROUND MINING/ELECTRICAL EQUIPMENT 
Phase sensitive short circuit protection, 4:21285 
UNDERGROUND MINING/HAZARDS 
Methane prediction in coal mines (116 references), 4:21282 
UNDERGROUND MINING/MINERAL WASTES 
Actions needed to improve the safety of coal mine waste disposal 
sites. Report to the House Subcommittee on Energy and Power, 
Committee on Interstate and Foreign Commerce by the 
Comptroller General of the United States, 4:21239 (CED-77-82) 
UNDERGROUND MINING/MINING EQUIPMENT 
Breaking new ground in mechanised mining, 4:24247 
UNDERGROUND MINING/SPOIL BANKS 
Effects of reclamation on land values in Staunton, Illinois, 4:21252 
(ANL/LRP-CP-1) 
UNDERGROUND POWER TRANSMISSION/PLANNING 
Future outlook for underground cables transmitting large powers 
at extra high voltages, 4:22685 
UNDERGROUND STORAGE/CONTROL SYSTEMS 
Underground storage, 4:21507 
UNDERGROUND STORAGE/FEASIBILITY STUDIES 
NWTS in-situ test needs workshop, 4:21795 (ONWI-7) 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/EQUIPMENT 
Lubricator for moving well equipment through flow conductor 
(Patent), 4:24329 
UNDERWATER OPERATIONS 
See also OFFSHORE OPERATIONS 
UNDERWATER OPERATIONS/REMOTE HANDLING 
EQUIPMENT 
Design and application of remote manipulator systems, 4:24201 
UNGLAZED SOLAR COLLECTORS/PERFORMANCE 
Analysis of low temperature plastic collectors, 4:22428 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNITED KINGDOM/CO-GENERATION 
District heating combined with electricity generation in the 
United Kingdom, 4:23473 
UNITED KINGDOM/DISTRICT HEATING 
District heating combined with electricity generation in the 
United Kingdom, 4:23473 
UNITED KINGDOM/ELECTRIC-POWERED VEHICLES 
Electric vehicles are “inevitable” says departmental report, 
4:23794 
Road vehicle: today and tomorrow, 4:23795 
UNITED KINGDOM/ENERGY CONSUMPTION 
Energy balances: some problems and recent developments, 
4:23498 
UNITED KINGDOM/ENERGY SUPPLIES 
Energy balances: some problems and recent developments, 


4:23498 
UNITED KINGDOM/FOUNDRIES 
Economic advantages of recent improvements in cold blast cupola 
melting practice, 4:23675 


URANIUM/SORPTION 


UNITED KINGDOM/NUCLEAR POWER 
Power union sees wastes as no problem, 4:21750 
Windscale inquiry and its impact on the national nuclear 
programme, 4:23209 
UNITED KINGDOM/PUMPED STORAGE POWER PLANTS 
Dinorwic pumped-storage station (Great Britain), 4:23320 
UNITED KINGDOM/RADIOACTIVE WASTE MANAGEMENT 
Power union sees wastes as no problem, 4:21750 
UNITED KINGDOM/SOLAR INDUSTRY 
Overview of energy programs/solar energy commercialization 
status in selected countries, 4:21956 (HCP/CS-4192-1) 
Solar energy commercialization for European countries. volume 2, 
4:21957 (HCP/CS-4250(Vol.2)) 
UNITED STATES OF AMERICA 
See USA 
UPSILON RESONANCES/BOUND STATE 
Implications of the T states, 4:24799 (FERMILAB-CONF-78/65/ 
THY 


UPSILON RESONANCES/LEPTONIC DECAY 
Electron pairs production at the ISR (Cross sections, up to Vs = 
63 GeV center of mass), 4:24778 (BNL-25075) 
Implications of the T states, 4:24799 (FERMILAB-CONF-78/65/ 
THY 


) 
UPSILON RESONANCES/PARTICLE PROPERTIES 

Implications of the T states, 4:24799 (FERMILAB-CONF-78/65/ 
THY) 

URANIUM 
See also NATURAL URANIUM 
URANIUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
URANIUM/ADSORPTION 

Interactions of simulated waste radionuclides and rocks (Cs, Sr, 
Gd, U on argillite, sandstone, dolomite, clayey halite.), 4:21808 
(SAND-78-0929C) 

URANIUM/DELAYED NEUTRON ANALYSIS 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 

URANIUM/DIFFUSION 
Irradiation effects in crystalline solids (Book), 4:23974 
URANIUM/DISTRIBUTION 

Uranium distribution in mined deposits and in the earth's crust. 

Final report, 4:21641 (GJBX-1(79)) 
URANIUM/EXTRACTION CHROMATOGRAPHY 

Chemistry research and development. Progress report, July 1977- 

April 1978, 4:24132 (RFP-2803) 
URANIUM/FLUORESCENCE SPECTROSCOPY 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 

URANIUM/GEOCHEMISTRY 

Applicability of microautoradiography to sorption studies, 4:21836 

(LA-7609-MS) 
URANIUM/GRAVIMETRIC ANALYSIS 

Automated gravimetric titrator for the determination of uranium 

in safeguards materials, 4:21863 
URANIUM/ION EXCHANGE 

Distribution of iron during full loading of amberlite IRC-72 resin 
with uranium from nitrate solutions at 30°C, 4:21694 (ORNL/ 
TM-6631) 

URANIUM/NATURAL OCCURRENCE 

Uranium distribution in mined deposits and in the earth's crust. 

Final report, 4:21641 (GJBX-1(79)) 
URANIUM/PHASE TRANSFORMATIONS 

Variable low-temperature martensitic behavior of alpha-phase 

uranium, 4:23863 
URANIUM/RECOVERY 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium, 4:21673 (GJBX-4(79)(Vol.1)) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium (Environmental, socioeconomic, 
regulatory impacts), 4:21674 (GJBX-4(79)(Vol.2)) 

Engineering assessment and feasibility study of Chattanooga Shale 
as a future source of uranium (Preliminary mining; data on soils, 
meteorology, water resources, and biological resources), 
4:21675 (GJBX-4(79)(Vol.3)) 

URANIUM/SEPARATION PROCESSES 

Distribution of thorium during full loading of carboxylic acid 
cation exchange resins with uranium from nitrate solutions at 30 
and 40°C, 4:21704 (ORNL/TM-6613) 

URANIUM/SOLVENT EXTRACTION 

Extraction of actinide elements by trilaurylammonium nitrate 

carboxylic acid mixtures and applications, 4:24079 
URANIUM/SORPTION 

Applicability of microautoradiography to sorption studies, 4:21836 

(LA-7609-MS) 





URANIUM/STANDARDS 


URANIUM/STANDARDS 
Uranium standards for Californium Shuffler, 4:21687 (DPSPU-78- 
11-19) 
URANIUM/X-RAY FLUORESCENCE ANALYSIS 
Nondestructive, energy-dispersive x-ray fluorescence analysis of 
product-stream concentrations from reprocessed LWR fuels, 
4:21712 (UCRL-52616) 
URANIUM/X-RAY SPECTROSCOPY 
Nuclear safeguards applications of energy-dispersive absorption 
edge densitometry, 4:21870 
URANIUM 233/BREEDING 
= performance of a fusion hybrid based on HTR fuel, 
4:25044 


URANIUM 233/CRITICALITY 
Subcritical limits of boron-poisoned 7°5U-H2O solutions, 4:24183 
(RHO-SA-63) 
URANIUM 234/RADIATION MONITORING 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
URANIUM 235/CRITICALITY 
Subcritical limits of boron-poisoned **°U-H2O solutions, 4:24183 
(RHO-SA-63) 
URANIUM 235/GAMMA SPECTROSCOPY 
Uranium and plutonium analyses with well-type Ge(Li) detectors, 


4:24062 
URANIUM 235/GAS CENTRIFUGATION 
Compressible flow in a gas centrifuge and its effect on the 
maximum separative power, 4:21685 
URANIUM 235/ISOTOPE SEPARATION 
Isotope separation process (Patent; passing a stream of the gaseous 
isotopic elements or compounds at high velocity into a low- 
molecular-weight stopping gas), 4:21680 
URANIUM 235/LASER ISOTOPE SEPARATION 
Unique system locks two dye lasers to precise frequency, 4:24258 
(UCRL-50025-78-2) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Calculations of **°U and 7°*U(n,xn) cross sections and individual 
neutron emission spectra (6 to 22 MeV), 4:24862 (LA-7596-PR) 
Fission cross section ratio of 7**Pu relative to 7*°U from 0.4 to 10 
MeV, 4:24865 (CONF-781174-3) 
URANIUM 238/GAS CENTRIFUGATION 
a flow in a gas centrifuge and its effect on the 
maximum separative power, 4:21685 
URANIUM 338/1SOT OPE SEPARATION 
Isotope separation process (Patent; passing a stream of the gaseous 
isotopic elements or compounds at high velocity into a low- 
molecular-weight stopping gas), 4:21680 
Method to separate isotopes (Patent), 4:21681 
URANIUM 238/RADIATION MONITORING 
Assessment of the radiological impact of coal utilization. I. 
Preliminary studies on Western coal (Western USA; 
radionuclide impurities), 4:21235 (MLM-2514) 
URANIUM 238 TARGET/ALPHA REACTIONS 
Fission induced by heavy-ion collisions, 4:24856 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Calculations of 7*°U and ?°*U(n,xn) cross sections and individual 
neutron emission spectra (6 to 22 MeV), 4:24862 (LA-7596-PR) 
Measurement and resonance analysis of neutron transmission 
through uranium-238 (0.88 to 100.0 keV), 4:24864 
URANIUM ALLOYS/CASTING 
Uranium standards for Californium Shuffler, 4:21687 (DPSPU-78- 


-19) 
URANIUM ALLOYS/THERMODYNAMIC PROPERTIES 
“SToD properties of uranium-mercury system, 4:23926 
a2 
URANIUM CARBIDES/PERMEABILITY 
Irradiation effects in crystalline solids _ 4:23974 
URANIUM CARBIDES/PRODUCTIO 
HTGR Fuel Recycle Development ell (189a OHO4S). Fuel 
refabrication, Task 500. Rate-controlling factors in the 
carbothermic preparation of UO2-UC2-C microspheres , 4:21693 
(ORNL/TM-6589) 
URANIUM CHLORIDES/RAMAN SPECTRA 
Resonance Raman spectra of metal halide vapor complexes, 
4:24088 (CONF-780941-8) 
URANIUM COMPLEXES/CRYSTAL STRUCTURE 
Specific sequestering agents for the actinides. 2. A ligand field 
effect in the crystal and molecular structures of 
tetrakis(catecholato)uranate(IV) and -thorate(IV), 4:24134 
URANIUM COMPLEXES/MOLECULAR STRUCTURE 
Specific sequestering agents for the actinides. 2. A ligand field 
effect in the crystal and molecular structures of 
tetrakis(catecholato)uranate(IV) and -thorate(1V), 4:24134 
URANIUM COMPOUNDS/CHEMICAL PREPARATION 
Uranium(IV) oxalic acid (Compounds; analytical uses), 4:24103 
(ANL-Trans-1158) 
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URANIUM COMPOUNDS/CHEMICAL PROPERTIES 

Uranium(IV) oxalic acid (Compounds; analytical uses), 4:24103 
(ANL-Trans-1158) 

URANIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 

Investigation of irradiated uranium-plutonium carbonitride fuel by 
microprobe analysis, 4:22871 

URANIUM DEPOSITS 

Huronian polar wander and paleomagnetism of the Thessalon 

volcanics, 4:21651 
URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles, Richmond 
Quadrangle, 4:21660 (GJBX-133(78)(Vol.2C)) 

NURE aerial gamma-ray and’ magnetic reconnaissance survey: 
Chugach/Yakutat area-Alaska, Bering Glacier Quadrangle, 

4: 21657 (GJBX-127(78)(Vol.2)BERINGGLACIER) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
Chugach/Yakutat area-Alaska, Yakutat Quadrangle, 4: 21688 
(GJBX-127(78)(Vol.2)YAKUTAT) 

Uranium and thorium distribution in soils and weathered bedrock 
in south Texas, 4:21667 (USGS-OFR-77-764) 

URANIUM DEPOSITS/CLASSIFICATION 

Genetic aspects and classification of important Canadian uranium 

deposits, 4:21645 
URANIUM DEPOSITS/CRITICALITY 

Parametric study of the criticality of natural reactors, 4:24182 
(LA-tr-78-67) 

URANIUM DEPOSITS/EXPLORATION 

Method to investigate the secular equilibrium of natural 
radioactive series, 4:24726 

Possible pitfalls in the search for uranium deposits using lake 
sediments and lake waters, 4:21669 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Analysis of botanical samples for 25 elements using an automated 
inductively-coupled plasma spectrometer, 4:21668 (Y/DK-207) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Houston NTMS Quadrangle, Texas, 4:21664 (K/UR-109) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Ardmore NTMS Quadrangle, Oklahoma, 4:21665 (K/UR- 
111) 

Hydrogeochemical and stream sediment reconnaissance, eastern 
United States. National Uranium Resource Evaluation program. 
Semiannual report, April-September 1978, 4:21656 (GJBX- 
13(79)) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. Semiannual progress report, 
April 1-September 30, 1978, 4:21663 (K/UR-21(Pt.1)) 

Uranium and thorium in rocks of the Soviet Northeast, 4:21650 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Bozeman NTMS quadrangle, Montana, 4:21655 (GJBX- 
8(79)) 

URANIUM DEPOSITS/GEOLOGY 

Genetic aspects and classification of important Canadian uranium 
deposits, 4:21645 

Geology of the Cluff Lake uranium deposits, 4:21646 

Preliminary report on the geology of the Red River Valley 
drilling project, eastern North Dakota and northwestern 
Minnesota, 4:21642 (GJBX-3(79)) 

Setting and genesis of uranium mineralization at Rexspar, 4:21647 

URANIUM DEPOSITS/MAGNETIC SURVEYS 

Iron-titanium oxide minerals and associated alteration phases in 

some uranium-bearing sandstones, 4:21648 
URANIUM DEPOSITS/MINERALIZATION 
Fractured structures and screens of uranium deposits in calderas of 
subsidence, 4:21649 
URANIUM DEPOSITS/MINERALS 
Setting and genesis of uranium mineralization at Rexspar, 4:21647 
URANIUM DEPOSITS/PROSPECTING 

Engineering report on drilling in the Red River Valley of North 
Dakota and Minnesota, 4:21659 (GJBX-130(78)) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Raton NTMS quadrangle, New Mexico, 4:21666 (LA- 
7344-M5) 

URANIUM DEPOSITS/RESOURCE ASSESSMENT 

Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:21653 

Uranium in phosphate rock, 4:21652 

URANIUM DEPOSITS/WELL LOGGING 

Engineering report on drilling in the Red River Valley of North 

Dakota and Minnesota, 4:21659 (GJBX-130(78)) 





MAY 15, 1979 


URANIUM DIOXIDE/CHEMICAL BONDS 
Bonding of metal oxides in sodium silicate glass, 4:21734 (CONF- 
781172-3) 
URANIUM DIOXIDE/CHEMICAL PREPARATION 
Control of particle size distribution and agglomeration in 
continuous ammonium polyuranate precipitation, 4:23983 
URANIUM DIOXIDE/CHEMICAL REACTIONS 
HTGR Fuel Recycle Development Program (189a OHO45). Fuel 
refabrication, Task 500. Rate-controlling factors in the 
carbothermic preparation of UO2-UC2-C microspheres , 4:21693 
(ORNL/TM-6589) 
URANIUM DIOXIDE/CRITICALITY 
Survey of experimental criticality data concerned with soluble 
neutron absorbers, 4:24185 
URANIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, January-March 1978 (LMFBR; time- 
dependent aerosol suspension behavior), 4:23147 (NUREG/CR- 


0425) 
URANIUM DIOXIDE/FABRICATION 
Alternative oxide fuel pellet fabrication for irradiation testing 
(LMFBR), 4:23821 (HEDL-SA-1604-FP) 
LMFBR plutonium fuel development and fabrication, 4:21689 
(HEDL-SA-1523-FP) 
URANIUM DIOXIDE/FISSION PRODUCT RELEASE 
In-pile measurements of fission gas release from UOz fuels, 4:23036 
URANIUM DIOXIDE/FISSION PRODUCTS 
Effect of point defects on nonequilibrium bubble behavior in UOz, 
4:23042 
URANIUM DIOXIDE/MICROSTRUCTURE 
Effect of point defects on nonequilibrium bubble behavior in UOz, 


4:23042 
URANIUM DIOXIDE/MILLING 
Development of a powder milling technique for making high 
density ThO2-UO: pellets (LWBR development program), 
4:22863 (WAPD-TM-860) 
URANIUM DIOXIDE/PERMEABILITY 
Irradiation effects in crystalline solids (Book), 4:23974 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Densification related pellet diameter shrinkage in low burnup 
thoria-base fuels (LWBR development program), 4:22865 
(WAPD-TM-1345) 
Fabrication and irradiation performance of Puo 25Uo 750: 91 low 
O/M fuel, 4:22852 (HEDL-SA-1553) 
Irradiation and post-irradiation examination data from selected 
F9E fuel pins, 4:22848 (GEFR-00407) 
URANIUM DIOXIDE/PRODUCTION 
Process for the fabrication of uranium oxide as well as products 
conforming to those obtained by the present process or similar 
process (Patent), 4:21697 (RFP-Trans-263) 
URANIUM DIOXIDE/RADIOACTIVE AEROSOLS 
Characterization of agglomerates of UO: aerosol particles 
(LMFBR), 4:23151 (NUREG/CR-0489) 
URANIUM DIOXIDE/SINTERING 
Surface area reduction kinetics during intermediate stage sintering, 
4:24014 
URANIUM DIOXIDE/SWELLING 
Swelling in mixed-oxide fuel pins (LMFBR), 4:22868 
URANIUM DIOXIDE/THERMAL CONDUCTIVITY 
Effect of gas composition on thermal conductivity of ceramic 
fuels, 4:23034 
Thermal conductivity model for (Th,U)O: to melting, 4:23033 
URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 
Gas phase reaction of UFs with SiH,, 4:24133 (UCID-17969) 
URANIUM ISOTOPES/ION EXCHANGE 
CHROMATOGRAPHY 
Isotope separation method (Patent), 4:21683 
New circulation method (Patent), 4:21682 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Isotope separation method (Patent), 4:21683 
New circulation method (Patent), 4:21682 
URANIUM ISOTOPES/RADIOECOLOGICAL 
CONCENTRATION 
In situ measurement of some gamma-emitting radionuclides in 
plant communities of the South Carolina coastal plain, 4:24536 
(CONF-760429-) 
URANIUM MINES/LAND RECLAMATION 
Influence of uranium mill tailings on tree growth at Elliot Lake, 
4:21837 
URANIUM MINES/MINERAL WASTES 
Influence of uranium mill tailings on tree growth at Elliot Lake, 
4:21837 
URANIUM MINES/RADIOACTIVE EFFLUENTS 
Evaluation of radionuclides released from the light water reactor 
nuclear fuel cycle to the aquatic environment (Uranium mining 
and milling), 4:24573 (CONF-760429-) 


US DOE/EDUCATION 


URANIUM NITRATES/CRITICALITY 
Survey of experimental criticality data concerned with soluble 
neutron absorbers, 4:24185 
URANIUM NITRATES/X-RAY FLUORESCENCE ANALYSIS 
Nonlinear method for including the mass uncertainty of standards 
and the system measurement errors in the fitting of calibration 
curves, 4:24061 
URANIUM ORES/DELAYED NEUTRON ANALYSIS 
Instrumental neutron activation analysis as a routine method for 
rock analysis, 4:24054 (N-78-17550) 
URANIUM ORES/LEACHING 
Extracting uranium from low-grade ore from the Coso Mountains, 
California, 4:21676 (BM-RI-8306) 
URANIUM ORES/ORE PROCESSING 
Flotation-nitric acid leach procedure for increasing uranium 
recovery from a refractory ore, 4:21677 (BM-RI-8331) 
Sohio's L-Bar uranium mill, 4:21679 
URANIUM ORES/RESISTIVITY LOGGING 
Extending the range of investigation of borehole electrical 
measurements, 4:21670 
URANIUM ORES/SOLUTION MINING 
Solution (in situ leach) mining of uranium: an overview, 4:21671 
(CONF-781 105-60) 
Uranium solution mining cost model. Final report, 4:21672 (EPRI- 
EA-731) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM OXIDES/CHEMICAL REACTIONS 
Chemical reduction of refractory oxides by atomic hydrogen, 
:24020 


:240 
URANIUM OXIDES U308/CHEMICAL PREPARATION 
Preparation of controlled particle size UsOs by uranyl formate 
precipitation and calcination, 4:21678 (DP-1466) 
URANIUM PENTAFLUORIDE/CHEMICAL PREPARATION 
Contributions to the chemistry of the uranium fluorides and 
oxyfluorides. II. The Veeco and vibrational spectra of a- 
and 8-uranium pentafluorides, 4:24135 (K-Trans-169) 
URANIUM PENTAFLUORIDE/CRYSTAL STRUCTURE 
Contributions to the chemistry of the uranium fluorides and 
oxyfluorides. II. The preparation and vibrational spectra of a- 
and £-uranium pentafluorides, 4:24135 (K-Trans-169) 
URANYL NITRATES/CRITICALITY 
Subcritical limits of boron-poisoned 7*5U-H2O solutions, 4:24186 
URBAN AREAS/ENERGY CONSERVATION 
Community handbook on energy conservation, 4:23486 
URBAN AREAS/FEDERAL ASSISTANCE P PROGRAMS 
Urban impacts of Federal policies. Volume 3. Fiscal conditions, 
4:23505 (RAND/R-2114-KF/HEW) 
URBAN AREAS/GOVERNMENT POLICIES 
Urban impacts of Federal policies. Volume 3. Fiscal conditions, 
4:23505 (RAND/R-2114-KF/HEW) 
URBAN AREAS/HUMIDITY 
Structure of the daytime urban moisture field, 4:24471 
URBAN POPULATIONS/ENVIRONMENTAL 
Mercury in fish and sediments in two eutrophic Michigan lakes 
with respect to time and urbanization, 4:24564 (CONF-760429-) 
UREA/LATENT HEAT STORAGE 
Applications of differential scanning calorimetry to the study of 
thermal energy storage, 4:23335 
US BUREAU OF MINES/BUDGETS 
Mining research review, 4:21289 
US BUREAU OF MINES/RESEARCH PROGRAMS 
Mining research review, 4:21289 
US DOE 
See also AMES LABORATORY 
HANFORD RESERVATION 
HAPO 
IDAHO CHEMICAL PROCESSING PLANT 
LASL 


LAWRENCE LIVERMORE LABORATORY 
ORNL 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
US DOE/ALLOCATIONS 
Analysis of annual assistance to communities at atomic energy 
facilities, 4:23507 (TID-29334) 
US DOE/CONTRACTS 
Contractor Procurement Sytem Review program. Annual report, 
fiscal year 1978, 4:23410 (DOE/PR-0026) 
US DOE/DEMONSTRATION PROGRAMS 
Guide to solar energy programs, 4:21952 (DOE/ET-0036/1) 
US DOE/EDUCATION 
Activities of the Department of Energy in education. Annual 
status report, FY 1978, 4:23707 (DOE/IR-0038) 





US DOE/RESEARCH PROGRAMS 


US DOE/RESEARCH PROGRAMS 

Guide to solar energy programs, 4:21952 (DOE/ET-0036/1) 

Solar energy for agricultural and industrial process heat. Program 
summary, 4:22300 (DOE/CS-0053) 

US EPA/GRANTS 
State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 
US GAO/BIBLIOGRAPHIES 
GAO energy digest: a bibliography, 4:23411 (NP-23545) 
US NRC/NUCLEAR POWER PLANTS 

Controlling the impact of regulaion on the design of nuclear 
power plants, 4:22930 

Regulation and nuclear plant design: utility viewpoint, 4:22935 

US NRC/OCCUPATIONS 

Career fields for inspection and enforcement personnel, 4:23502 
(NUREG/CR-0042) 

Position descriptions for inspection and enforcement personnel. 
Final report, 4:25107 (NUREG/CR-0535) 

Qualifications manual for Inspection and Enforcement personnel. 
Volume I. Detailed data sheets, 4:25106 (NUREG/CR- 

ol.1)) 
US NRC/PERSONNEL 

Automated personnel data base system specifications, Task V. 
Final report, 4:25105 (NUREG/CR-0045) 

US NRC/REACTOR DECOMMISSIONING 

Plan for reevaluation of NRC policy on decommissioning of 

nuclear facilities, 4:21872 (NUREG-0436(Rev.1)) 
US NRC/REACTOR LICENSING 

Nuclear Regulatory Commission issuances, September 1978, 
4:22923 (NTISUB/D/ 142-009) 

Nuclear Regulatory Commission issuances, 4:22922 (NTISUB/D/ 
142-006) 

Nuclear Regulatory Commission issuances, 4:22924 (NTISUB/D/ 
142-010) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9.3, 4:22913 
(NTISUB/B-201-005-R3) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9.3, 4:22917 
(NTISUB/B-201-009-R8) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 10.4, 4:22919 
(NTISUB/B-201-010-R3) 

Standard Review Plan for the review of safety analysis report for 
nuclear power plants, Revision No. | to Section 11, 4:22920 
(NTISUB/B-201-011-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 15.7, 4:22921 
(NTISUB/B-201-015-R2) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 2, 4:22909 
(NTISUB/B-201-002-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 2.4, 4:22910 
(NTISUB/B-201-002-R3) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 3, 4:22911 
(NTISUB/B-201-003-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 4.3, 4:22912 
(NTISUB/B-201-004-R2) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 6, 4:22914 
(NTISUB/B-201-006-R3) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 8, 4:22915 
(NTISUB/B-201-008-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 8.3, 4:22916 
(NTISUB/B-201-008-R2) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 10, 4:22918 
(NTISUB/B-201-010-R2 

US NRC/REGULATORY GUIDES 
Implementation of new regulatory requirements and the impact on 
design evolution, 4:22933 
USA 
See also ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
GREAT LAKES REGION 
HAWAII 
IDAHO 
ILLINOIS 
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INDIANA 
KANSAS 
KENTUCKY 
MASSACHUSETTS 
MICHIGAN 
MID-ATLANTIC REGION 
MISSOURI 
MONTANA 
NEVADA 
NEW MEXICO 
NEW YORK 
NORTH ATLANTIC REGION 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 
PUERTO RICO 
ROCKY MOUNTAIN REGION 
SOUTH DAKOTA 
SOUTHEAST REGION 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
USA/AIR QUALITY 
Air quality data - 1977 second quarter statistics. Quarterly report 
April-June 1977, 4:24490 (PB-280185) 
USA/BWR TYPE REACTORS 
Construction status report: nuclear power plants. Data as of 
October 31, 1978, 4:22719 (NUREG-0030(Vol.1)(No.11)) 
Operating units status report. Licensed operating reactors: data for 
decisions. Data as of September 30, 1978, 4:22718 (NUREG- 
0020(V ol.2)(No. 10)) 
USA/ECOLOGY 
Inventory of sources of computerized ecological information, 
4:25148 (ORNL-5441) 
USA/ELECTRIC UTILITIES 
Statistics of privately owned electric utilities in the United States, 
1977: Classes A and B companies. Energy data report, 4:23527 
(DOE/EIA-0044(77)) 
USA/ENERGY SUPPLIES 
Energy: myths and realities (29 papers), 4:23499 
Managing the energy transition: a system dynamics search for 
alternatives to oil and gas (Book; COAL2 model), 4:23420 
USA/FOREIGN POLICY 
Food, oil, and coercive resource power, 4:23510 
USA/GEOCHEMICAL SURVEYS 
Uranium hydrogeochemical and stream sediment reconnaissance 
of the Raton NTMS quadrangle, New Mexico, 4:21666 (LA- 
7344-MS) 
USA/NUCLEAR POWER 
Nuclear power and social planning (Book), 4:23467 
USA/NUCLEAR POWER PLANTS 
Construction status report: nuclear power plants. Data as of 
October 31, 1978, 4:22719 (NUREG-0030(Vol.1)(No.11)) 
Operating units status report. Licensed operating reactors: data for 
decisions. Data as of September 30, 1978, 4:22718 (NUREG- 
0020(Vol.2)(No.10)) 
Proliferation of uncertainty and its effects on the nuclear power 
industry, 4:22948 
Some new considerations about factors affecting public 
acceptance of nuclear energy, 4:22949 
USA/PETROLEUM 
Re-examination of undiscovered oil resources in the United States, 
4:21329 (DOE/EIA-0103/9) 
USA/PETROLEUM INDUSTRY 
Analysis of short- and mid-term U.S. oil imports from Venezeula. 
Analysis memorandum, 4:21567 (DOE/EIA-0102/23) 
USA/PHOSPHATE ROCKS 
Uranium in phosphate rock, 4:21652 
USA/POWER GENERATION 
Regional Electric Utility Operations Model. volume 2. Program 
usage guide. Final report, 4:23528 (EPRI-EA-897(Vol.2)) 
USA/PWR TYPE REACTORS 
Construction status report: nuclear power plants. Data as of 
October 31, 1978, 4:22719 (NUREG-0030(Vol.1)(No.11)) 
Operating units status report. Licensed operating reactors: data for 
decisions. Data as of September 30, 1978, 4:22718 (NUREG- 
0020(Vol.2)(No.10)) 
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USA/REACTOR LICENSING 
Gas reactor international cooperative program interim report: 
United States/Federal Republic of Germany nuclear licensing 
comparison, 4:22906 (COO-4057-9) 
USA/URANIUM DEPOSITS 
Uranium in phosphate rock, 4:21652 
USA/WATER RESOURCES 
New directions in the United States Federal desalting program, 
4:23455 
Water use information system, 4:24579 (HEDL-SA-1667) 
USA/WIND POWER 
Wind resource analysis. Annual report, 4:22572 (SERI/TR-36- 
088) 
USSR/HYDROTHERMAL SYSTEMS 
Uzon-Geyser hydrothermal ore-forming system of Kamchatka, 
4:22508 
USSR/NATURAL GAS DEPOSITS 
Methods for predicting buried low-amplitude upheavals of the 
Dnepr-Don basin, 4:21356 
USSR/NUCLEAR POWER PLANTS 
Problems related to the management of conventional and nuclear 
power stations, 4:22588 
USSR/PETROLEUM DEPOSITS 
Conditions for the deposition of petroleum in deposits of the 
USSR, 4:21343 
Methods for predicting buried low-amplitude upheavals of the 
Dnepr-Don basin, 4:21356 
USSR/THERMAL POWER PLANTS 
Problems related to the management of conventional and nuclear 
power stations, 4:22588 
UTAH/COAL DEPOSITS 
Lithologic and geophysical logs of holes drilled in the Wasatch 
Plateau known recoverable coal resource area, Carbon, Emery, 
and Sevier Counties, Utah, 4:21269 (USGS-OFR-77-133) 
UTAH/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
UTAH/URANIUM DEPOSITS 
Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:21653 
UTAH/VANADIUM ORES 
Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:21653 
UTERUS 
Characterization of plasminogen activator in human cervical cells, 
4:24608 
UWMAK REACTORS/LOAD MANAGEMENT 
Load-leveling considerations for a pulsed fusion reactor, 4:25096 


V 


V TROUGH COLLECTORS/DESIGN 
Non-tracking solar energy collector system (Patent), 4:22372 
VACUUM PUMPS 
See also CRYOPUMPS 
TURBOMOLECULAR PUMPS 
VACUUM PUMPS/NEUTRON DOSIMETRY 
Radiation exposures during maintenance of the TFTR vacuum 
pump system, 4:25101 
VACUUM PUMPS/PERFORMANCE TESTING 
Evaluation of a nonevaporable getter pump for tritium handling in 
the Tokamak Fusion Test Reactor, 4:25086 (UCRL-52584) 
VACUUM SYSTEMS/PERFORMANCE 
Vacuum systems for thermonuclear fusion installations, 4:25102 
(CTO-1344) 
VALVES 
See also RELIEF VALVES 
VALVES/DESIGN 
Ocean thermal energy conversion valve (Patent), 4:22176 
VALVES/FABRICATION 
Coal gasification valves: Phase II. Quarterly technical progress 
report, March 1978-May 1978, 4:21183 (FE-2355-2(Rev.G)) 
VALVES/MATERIALS 
Coal gasification valves: Phase II. Quarterly technical progress 
report, March 1978-May 1978, 4:21183 (FE-2355-2(Rev.G)) 
VALVES/MATERIALS TESTING 
Coal gasification valves: Phase II. Quarterly technical progress 
report, March 1978-May 1978, 4:21183 (FE-2355-2(Rev.G)) 
VALVES/PERFORMANCE TESTING 
Coal gasification valves: Phase II. Quarterly technical progress 
report, March 1978-May 1978, 4:21183 (FE-2355-2(Rev.G)) 


VAPOR INCINERATORS 


VANADIUM/ACTIVATION ANALYSIS 

Applications of neutron activation analysis (NAA) to energy and 

environmentally related problems, 4:24549 (LBL-6877) 
VANADIUM/ANODIZATION 

Use of nuclear reactions to trace the source of oxygen in 

anodization, 4:24051 (CONF-781113-16) 
VANADIUM/INTERSTITIALS 

Theoretical estimate of the strain-dependent elastic dipole tensor 
for interstitial impurities in bcc metals and of the strength of the 
non-linear Snoek effect, 4:23901 

VANADIUM/METALLURGICAL EFFECTS 

New X70-X80 HSLA steels for structural and line pipe use, 

4:23916 
VANADIUM/PHYSICAL RADIATION EFFECTS 

Annealing of neutron-irradiated vanadium containing oxygen, 

4:23967 (IS-T-816) 
VANADIUM/TOXICITY 

Comparative toxicity of VOs~, CrO,7>, Mn*, Co**, Ni, Cu™, 

Zn**, and Cd** to lettuce seedlings, 4:24525 (CONF-760429-) 
VANADIUM/X-RAY EMISSION ANALYSIS 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street (Determinations made by proton-induced x-ray emission 
(PIXE) analysis), 4:24478 (CONF-771072-10) 

VANADIUM ALLOYS/BRAZED JOINTS 

Direct brazing of ceramics, graphite and refractory metals, 

4:23841 
VANADIUM ALLOYS/CREEP 

Creep fracture of austenitic weld metals (600°C), 4:23876 (CEGB/ 
R/M/R-243) 

VANADIUM ALLOYS/CRYSTAL STRUCTURE 

Intrinsic diffusion and vacancy flow effects in vanadium--titanium 
alloys (900 to 1500°c), 4:23831 

VANADIUM ALLOYS/DIFFUSION 

Intrinsic diffusion and vacancy flow effects in vanadium--titanium 

alloys (900 to 1500°c), 4:23831 
VANADIUM ALLOYS/EROSION 

Titanium response to simulated nuclear cloud particle 
environments. Volume I. Analytical and experimental results. 
Final report, September 1976-August 1977 (Ti-6Al-4V), 4:23935 
(AD-A-055885) 

Titanium response to simulated nuclear cloud particle 
environments. Volume II. Test data. Final report, September 
1976-August 1977 (Ti-6A1-4V), 4:23936 (AD-A-055886) 

VANADIUM ALLOYS/OXIDATION 

Titanium response to simulated nuclear cloud particle 
environments. Volume I. Analytical and experimental results. 
Final report, September 1976-August 1977 (Ti-6A1-4V), 4:23935 
(AD-A-055885) 

Titanium response to simulated nuclear cloud particle 
environments. Volume II. Test data. Final report, Sep’ 
1976-August 1977 (Ti-6A1-4V), 4:23936 (AD-A-055886) 

VANADIUM ALLOYS/PERMEABILITY 
Hydrogen in b.c.c. metals, 4:24017 
VANADIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Effects of oxygen addition on the void-swelling behavior of 

vanadium (300 Mev °!V*), 4:23971 
VANADIUM ALLOYS/SOLUBILITY 

Thermodynamics of oxygen in niobium-vanadium-oxygen solid 

solutions, 4:24015 
VANADIUM ALLOYS/THERMODYNAMIC PROPERTIES 

Thermodynamics of oxygen in niobium-vanadium-oxygen solid 

solutions, 4:24015 
VANADIUM CARBIDES/ELECTRONIC STRUCTURE 

Electronic structures of the transition metal carbides and borides 
studied by x-ray photoelectron spectroscopy and band 
calculation, 4:24007 (N-78-23968) 

VANADIUM ORES/RESOURCE ASSESSMENT 

Uranium and vanadium resources in the Moab 1°*2° quadrangle, 

Utah and Colorado, 4:21653 
VANADIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Effects of oxygen addition on the void-swelling behavior of 

vanadium (300 Mev °'V*), 4:23971 
VANES/MATERIALS 

Application of ceramics to MERADCOM 10 kW gas turbine 

engine, 4:22629 
VANES/SPRAY COATING 

Effect of thermal barrier coatings on the performance of steam- 
and water-cooled gas turbine: steam turbine combined cycle 
systems, 4:22601 (DOE/NASA/2593-78/4) 

VAPOR DEPOSITED COATINGS/ELECTRIC CONDUCTIVITY 

Deposition of aluminum-copper alloy on laminated polyimide 
substrates from an RF induction source, 4:23820 (BDX-613- 
1993(Rev.)) 

VAPOR INCINERATORS 
See AFTERBURNERS 





VAPOR PLATING 


VAPOR PLATING 
Ionized-cluster beam technology. New technology for ion beam 
d ition and epitaxy, 4:24033 
VAPOR-DOMINA SYSTEMS/MATHEMATICAL MODELS 
Numerical model for steam-dominated type geothermal reservoir, 
4:22496 (CONF-761253-4) 
VARIABLE STARS/LUMINOSITY 
Variations in the spatial distribution of 11 micron radiation from 
omicron Ceti, 4:24734 (N-78-24031) 
VARIABLE STARS/STELLAR ATMOSPHERES 
Variations in the spatial distribution of 11 micron radiation from 
omicron Ceti, 4:24734 (N-78-24031) 
VEGETABLES 


(Edible ty of plants only.) 
so LETTUCE 


See a 
RADISHES 
SOYBEANS 


SPINACH 
VEGETABLES/CHEMICAL COMPOSITION 
Growth and mineral composition of lettuce and Swiss chard 
grown on fly-ash-amended soils, 4:24516 (CONF-760429-) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 


TRUCKS 
VEHICLES/GAS TURBINES 
Cooled vs uncooled advanced gas turbine engine cycles in an 
Army tank application, 4:23772 
VEHICLES OTE CONTROL 
Application for head-aimed television systems, 4:24202 
Will offshore remote-controlled vehicles be used in nuclear 
applications, 4:24229 
VELOCIMETERS 
Laser velocimeter measurements in a constant volume internal 
combustion engine simulator, 4:23733 (SAND-78-8721) 
VENEZUELA/PETROLEUM 
Analysis of short- and mid-term U.S. oil imports from Venezeula. 
Analysis memorandum, 4:21567 (DOE/EIA-0102/23) 
VENEZUELA/PETROLEUM INDUSTRY 
Analysis of short- and mid-term U.S. oil imports from Venezeula. 
Analysis memorandum, 4:21567 (DOE/EIA-0102/23) 
VENTILATION/RESEARCH PROGRAMS 
Ventilation Program, 4:23586 (LBL-6877) 
VENTILATION SYSTEMS/EFFICIENCY 
Indoor air pollution in residential buildings, 4:24480 (LBL-6877) 
VENTILATION SYSTEMS/PERFORMANCE 
... laboratory tests of equipment, 4:23654 (UCRL-Trans- 


) 
VENTS/CONTROL SYSTEMS 
Solar heat augmented heating system and temperature responsive 
gable vent (Patent), 4:22235 
VERTICAL AXIS TURBINES 
See also DARRIEUS ROTORS 
VERTICAL AXIS TURBINES/DESIGN 
Combined high density solar panels and vertical wind turbines 
(Patent), 4:22028 
VERTICAL AXIS TURBINES/HYBRID SYSTEMS 
Combined high density solar panels and vertical wind turbines 
(Patent), 4:22028 
VESSELS 


See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHTR REACTOR 
Creep properties of Hastelloy X and their application to the 
structural design (Larson-Miller parameters.), 4:22822 
VINOFLEX 
See POLYVINYLS 
VINYL MONOMERS/BIBLIOGRAPHIES 
Vinyl chloride: a review, 1835-1975; an annotated literature 
collection, 1976-1975; a literature compilation, 1976-1977, 
4:24713 (ORNL/TIRC-78/3) 
VINYL MONOMERS/CARCINOGENESIS 
Vinyl] chloride: a review, 1835-1975; an annotated literature 
collection, 1976-1975; a literature compilation, 1976-1977, 
4:24713 (ORNL/TIRC-78/3) 
VIRGINIA/AERIAL SURVEYING 
Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles, Richmond 
Quadrangle, 4:21660 (GJBX-133(78)(Vol.2C)) 
VIRGINIA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles, Richmond 
Quadrangle, 4:21660 (GJBX-133(78)(Vol.2C)) 
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VIRGINIA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles, Richmond 
Quadrangle, 4:21660 (GJBX-133(78)(Vol.2C)) 

VIRUSES 
See also BACTERIOPHAGES 

3T3 variants lacking receptors for epidermal growth factor are 

susceptible to transformation by Kirsten sarcoma virus, 4:24605 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 

Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 

Experience at Deer Island with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf-4220) 

Recent developments in Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS-mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

VIRUSES/INACTIVATION 

Radiation inactivation of animal viruses in culture fluid and 
sewage; a case study, 4:24640 (INIS-mf-4220) 

Sewage sludges disinfection, 4:24641 (INIS-mf-4220) 

VISCOUS FLOW/NUMERICAL SOLUTION 
Numerical modelling of unsteady, separated viscous flow, 4:24294 
VISIBLE RADIATION/BIOCHEMICAL REACTION KINETICS 

Visible light and ozone damage to mammalian membranes, 4:24709 
(LBL-6877) 

VISIBLE RADIATION/BIOLOGICAL EFFECTS 

Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 

Wavelength-effects of incident light on carbon metabolism in 
Chlorella cells, 4:22079 

VISION/BIOLOGICAL RADIATION EFFECTS 

Prenatal Cobalt-60 irradiation effects on early postnatal 
development of the squirrel monkey offspring, 4:24654 (CONF- 
771017-) 

VOID COEFFICIENT/TWO-DIMENSIONAL CALCULATIONS 

Space-time analysis of coid reactivity feedback in boiling water 
reactors, 4:22731 

VOIDS/ ACOUSTIC TESTING 

Note of non-destructive detection of voids by a high frequency 
inversion technique, 4:24297 (COO-2482-8) 

VOLCANIC REGIONS/MAGNETOTELLURIC SURVEYS 

Teiluric-magnetotelluric survey at Mount Hood, Oregon: a 
preliminary study, 4:22513 (LBL-7050) 

VOLCANIC REGIONS/TELLURIC SURVEYS 

Telluric-magnetotelluric survey at Mount Hood, Oregon: a 
preliminary study, 4:22513 (LBL-7050) 

VOLOXIDATION PROCESS 

(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 

VOLOXIDATION PROCESS/FISSION PRODUCT RELEASE 

Voloxidation of the UO: axial blankets from irradiated (U,Pu)O2 
fuel rods, 4:21705 (ORNL/TM-6635) 

VOLOXIDATION PROCESS/RESEARCH PROGRAMS 

Advanced Fuel Recycle Program. Progress report, July 1- 
September 30, 1978, 4:21703 (ORNL/TM-6577) 

VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTAMETRY/REDOX REACTIONS 

Theory of steady-state current-voltage curves of redox electrode 
reactions in hydrodynamic voltammetry. I. Laminary 
stagnation-point flows, 4:24058 (INEL-tr-31) 

VRAIN REACTOR/FUEL ELEMENTS 

Uranium and thorium loadings determined by chemical and 
nondestructive methods in HTGR fuel rods for the Fort St. 
Vrain Early Validation Irradiation Experiment, 4:22820 
(ORNL/TM-6562) 

VRAIN REACTOR/REACTOR ACCIDENTS 

Investigations of postulated accident sequences for the Fort St. 

Vrain HTGR, 4:23118 (CONF-781144-3) 
VULNERABILITY/EVALUATION 

Diversion Path Analysis Handbook. Volume 1. Methodology, 

4:21844 (HCP/D6010-01/1) 
VYCOR/SCALING 

Kinetics of silica deposition from simulated geothermal brines, 

4:22548 (CONF-790108-1) 


Ww 
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WANKEL ENGINES/OPERATION 
Simulation of the wave action in the inlet and exhaust system and 
calculations of the burnt mass fraction in a rotary wankel 
engine, 4:23781 
WARFARE/ENVIRONMENTAL IMPACTS 
Negotiating a treaty on environmental modification warfare: the 
convention on environmental warfare and its impact upon arms 
control negotiations, 4:23445 
WASHINGTON/GEOTHERMAL EXPLORATION 
Heat flow studies in the Steamboat Mountain-Lemei Rock area, 
Skamania County, Washington. Information circular 62, 4:22516 
(NP-23457) 
WASHINGTON/GEOTHERMAL GRADIENTS 
Heat flow studies in the Steamboat Mountain-Lemei Rock area, 
Skamania County, Washington. Information circular 62, 4:22516 
(NP-23457) 
WASHINGTON/HEAT FLOW 
Heat flow studies in the Steamboat Mountain-Lemei Rock area, 
Skamania County, Washington. Information circular 62, 4:22516 
(NP-23457) 
WASHINGTON/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 
WASHINGTON/OFFSHORE OPERATIONS 
Environmental planning for offshore oil and gas. Volume V: 
Regional status reports. Part 5: Alaska, Washington, and 
Oregon. Final technical report, 4:21378 (PB-281450) 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/GOVERNMENT POLICIES 
Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 
WASTE DISPOSAL/RESEARCH PROGRAMS 
Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 
WASTE HEAT UTILIZATION/EVALUATION 
Power plant land availability constraints on waste heat utilization, 
4:22678 (CONF-781213-4) 
WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Project for the utilization of waste heat in Perstorp, Sweden (In 
Swedish), 4:23683 (SIB-R-81-1978) 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 
IGT research experience in energy utilization and conservation, 


4:23663 
WASTE HEAT UTILIZATION/SYSTEMS ANALYSIS 
Heat recovery in supermarkets, 4:23651 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/DEMONSTRATION PROGRAMS 
State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 
WASTE MANAGEMENT/ECONOMICS 
Control of animal production odors: the state-of-the-art, 4:24492 
(PB-281679) 
WASTE MANAGEMENT/EDUCATION 
State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 
WASTE OILS/MEETINGS 
Measurements and standards for recycled oil, 4:21467 (NBS-SP- 


488) 
WASTE OILS/PURIFICATION 
Method for removing sludge from oil (Patent), 4:21471 
WASTE OILS/RECYCLING 
Measurements and standards for recycled oil, 4:21467 (NBS-SP- 
488) 


Process for the reclamation of waste hydrocarbon oils (Patent), 
4:21470 
Solvent treatment of used lubricating oil to remove coking and 
fouling precursors, 4:21466 (BETC/RI-78/20) 
WASTE PROCESSING 
See also MATERIALS RECOVERY 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
SLAGGING PYROLYSIS PROCESS 
WASTE PROCESSING/IRRADIATION 
Creating and operating an irradiator for use in a polishing stage of 
wastewater treatment, 4:24643 (INIS-mf-4220) 
Experience with a sewage sludge radiation plant, 4:24645 (INIS- 
mf-4220) 
Radiation inactivation of animal viruses in culture fluid and 
sewage; a case study, 4:24640 (INIS-mf-4220) 


WATER/BIOPHOTOLYSIS 


Recent developments in Sandia Laboratories’ sewage sludge 
irradiation program, 4:24644 (INIS-mf-4220) 

Results of sludge irradiation with electrons at AEG Telefunken 
Radiation Center in Wedel, 4:21878 (INIS-mf-4220) 

Sewage sludges disinfection, 4:24641 (INIS-mf-4220) 

Use of ionizing radiations in the treatment of liquid and solid 
waste; biological and physico-chemical effects and industrial 
study, 4:24642 (INIS-mf-4220) 

WASTE PROCESSING/IRRADIATION PROCEDURES 

Experience at Deer Island with electron disinfection of sludge at 
high flow rates, 4:24646 (INIS-mf-4220) 

WASTE PROCESSING PLANTS/DESIGN 
Method of treating sewage sludge (Patent), 4:24313 
WASTE PROCESSING PLANTS/OPERATION 

Recovering glass from urban refuse by froth flotation, 4:23701 
(BM-RI-8327) 

WASTE PROCESSING PLANTS/PERFORMANCE 

Recovering glass from urban refuse by froth flotation, 4:23701 
(BM-RI-8327) 

WASTE PROCESSING PLANTS/WASTE HEAT 
Recovery of wasted heat with centralized and distributed heat 
pump systems, 4:23698 (CONF-781202-32) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 

Use of waste and low-grade materials in road construction. 7. 
Miscellaneous wastes, 4:23666 (PB-281416) 

WASTE PRODUCT UTILIZATION/HEALTH HAZARDS 

Development of pathogen risk assessment models for the 
evaluation of sludge management alternatives, 4:24628 (SAND- 
78-2196C) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/BIOCHEMICAL OXYGEN DEMAND 

Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 

WASTE WATER/CHEMICAL ANALYSIS 

Methods of analysis for polynuclear aromatic hydrocarbons in 

environmental samples, 4:21501 
WASTE WATER/CHEMICAL COMPOSITION 

Determination of aromatic and PAH content of oily wastewaters, 

4:21487 
WASTE WATER/DESULFURIZATION 

Sulfur dioxide removal by absorption and fractionation (Patent), 

4:22673 
WASTE WATER/ORGANIC COMPOUNDS 

Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
safe treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 

WASTE WATER/PURIFICATION 

Application of solar energy to the oxidation of toxic materials in 

water, 4:22347 
WASTE WATER/RADIOSTERILIZATION 

Results of sludge irradiation with electrons at AEG Telefunken 

Radiation Center in Wedel, 4:21878 (INIS-mf-4220) 
WASTE WATER/WATER TREATMENT 

Creating and operating an irradiator for use in a polishing stage of 
wastewater treatment, 4:24643 (INIS-mf-4220) 

Purifying oil shale retort water (Patent), 4:21636 

WATER 

See also DRINKING WATER 

FRESH WATER 
GROUND WATER 
HEAVY WATER 
METEORIC WATER 
SEAWATER 
SURFACE WATERS 

WATER/AVAILABILITY 

Coal slurry pipelines: the water issues, 4:21303 

WATER/BIOPHOTOLYSIS 

Catalytic and structural properties of the enzyme hydrogenase and 
its role in biophotolysis of water, 4:22072 

Effect of light on respiration and development of photosynthetic 
cells. Progress report, September 1, 1977-August 31, 1978, 
4:24589 (COO-3231-14) 

Hydrogen photoproduction from water, 4:21900 

Mutational analysis of Chlamydomonas reinhardi: application to 
biological solar energy conversion, 4:22075 

Photohydrogen production in green algae: water serves as the 
primary substrate for hydrogen and oxygen production, 4:22070 

Use of an enzymic electric cell and immobilized hydrogenase in 
the study of the biophotolysis of water to produce hydrogen, 
4:22073 





WATER/CHEMICAL ANALYSIS 


WATER/CHEMICAL ANALYSIS 
Liquid extraction for the rapid determination of halomethanes in 
water, 4:24056 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for September 1978, 4:21662 (IS-4547) 
WATER/CORROSIVE EFFECTS 
Oxidation of a Ni-Cr-Al alloy at 850°C in air containing HC! gas, 
4:23941 
WATER/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
WATER/MOLECULAR STRUCTURE 
Pulsed NMR studies of water under extreme conditions, 4:24091 
(COO-1198-1222) 
WATER/PHOTON TRANSPORT 
Comparative study of dosimetric aspects of 4-MeV linear 
accelerator, 4:24895 
WATER/RADIANT HEAT TRANSFER 
Radiant heat transfer aided by ultrasound, 4:22468 
WATER/RADIOACTIVITY 
Distribution of tritium in a chronically contaminated lake (White 
Oak Lake in Oak Ridge Reservation), 4:24576 (CONF-7810141- 


1) 
WATER/RADIOLYSIS 
Radiation-induced damage in T4 bacteriophage: the effect of 
superoxid radicals and molecular oxygen. Progress report, 
December 1, 1977-November 30, 1978 (y-irradiated in 
phosphate buffer suspensions), 4:24631 (COO-3221-54) 
WATER/RECOVERY 
Coal slurry pipelines: the water issues, 4:21303 
WATER/SAMPLING 
Sampling natural waters: are filtered samples true solutions, 
4:24558 (CONF-760429-) 
WATER/SENSIBLE HEAT STORAGE 
Heat storage water tank (Patent), 4:22477 
WATER/SOLUBILITY 
Effect of salt on the mutual solubility in the system gas 
condensate--methanol--water, 4:21594 
WATER/SOLVENT PROPERTIES 
Determination of the solubility behavior of some polycyclic 
aromatic hydrocarbons in water, 4:21502 
WATER/THERMAL CONDUCTIVITY 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BR-2 REACTOR 
BWR TYPE REACTORS 
PWR TYPE REACTORS 
R-2 REACTOR 
WATER COOLED REACTORS/FAILED ELEMENT 
DETECTION 
Method of detecting failed fuel (Patent), 4:23049 
Sipper cap (Patent), 4:23026 
WATER COOLED REACTORS/FUEL CYCLE 
Preliminary concepts: coordinated safeguards for materials 
management in a thorium-uranium fuel reprocessing plant, 
4:21845 (LA-7411-MS) 
WATER COOLED REACTORS/FUEL ELEMENTS 
LOWI, a new Zircaloy-UO: fuel design: design considerations, 
calculations, and test results, 4:23031 
WATER COOLED REACTORS/LOSS OF COOLANT 
Advanced two-phase instrumentation program. quarterly progress 
report, April-June 1978 (Thermal-hydraulic test facility 
(flowmeter spool piece testing)), 4:23152 (NUREG/CR-0501) 
WATER COOLED REACTORS/NUCLEAR FUELS 
Evaluation of cost estimates of physical security systems for 
recycled nuclear fuel. Technical report, 4:21852 (PB-281135) 
WATER COOLED REACTORS/OFF-GAS SYSTEMS 
Radiation monitor (Patent), 4:24369 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Nuclear reactor (Patent), 4:23028 
WATER COOLED REACTORS/REACTOR ACCIDENTS 
Study on change of parameters of medium in an air-tight box on 
depressurization of a high-pressure circuit, 4:23306 
WATER HAMMER/MATHEMATICAL MODELS 
Transients in hydraulic circuits. Calculation-test comparison, 
4:23017 
WATER HEATERS/THERMAL EFFICIENCY 
Hot water supply using gas: Economic, modern and safe, 4:23681 
WATER HEATERS/WASTE HEAT UTILIZATION 
Waste energy hot water heater (Patent), 4:23602 
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WATER POLLUTION 

Environmental chemistry and cycling processes, 4:24554 (CONF- 
760429-) 

WATER POLLUTION/BIBLIOGRAPHIES 

Oil spill and oil pollution reports. Volume 5. Number 1. Quarterly 
report November 1977-January 1978, 4:21478 (PB-281671) 

Research reports of the Environmental Monitoring and Support 
Laboratory, Las Vegas, January-December 1977, 4:24485 (NP- 

23452) 
WATER POLLUTION/BORON 

Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 

WATER POLLUTION/CHEMICAL ANALYSIS 

Planning guide for source assessment of coal conversion facilities. 

Final report, 4:21258 (EPRI-EA-990) 
WATER POLLUTION/DROPLETS 

Role of the surface microlayer of water in the distribution and fate 
of trace organic contaminants; a feasibility study. Completion 
report, 4:24569 (PB-281749) 

WATER POLLUTION/MONITORING 
Determination of trace elements in the english coulee system: 
resence due to extended lignite burning. Completion report, 
4:24568 (PB-281575) 
WATER POLLUTION/POLLUTION REGULATIONS 

Energy development vs water quality in the Upper Colorado and 

Upper Missouri River Basins, 4:24581 (LA-7497-MS) 
WATER POLLUTION/SAMPLING 

Planning guide for source assessment of coal conversion facilities. 
Final report, 4:21258 (EPRI-EA-990) 

WATER POLLUTION CONTROL/COMPARATIVE 

EVALUATIONS 

Environmental control technology for contaminated drainage 
from coal and coal wastes, 4:21248 (LA-UR-78-3151) 

WATER POLLUTION CONTROL/COST 

Economic impact of proposed boron water quality standard for 
Wood River, R76-18, 4:24580 (PB-281326) 

WATER POLLUTION CONTROL/DEMONSTRATION 

PROGRAMS 

State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 

WATER POLLUTION CONTROL/EDUCATION 

State and local grant awards - April-September FY 1977, 4:24493 
(PB-282687) 

WATER POLLUTION CONTROL/GOVERNMENT POLICIES 

Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 

WATER POLLUTION CONTROL/RESEARCH PROGRAMS 

Research highlights, 1977. Annual report for 1977 (Research 
programs sponsored or funded by the Environmental Protection 
Agency), 4:24491 (PB-281305) 

WATER QUALITY/GOVERNMENT POLICIES 

The Hawaii State Plan. Environmental concerns: a compilation 
and analysis of problems and issues relating to environmental 
193) in the state of Hawaii. Technical study, 4:23503 (PB- 
2812 

WATER QUALITY/ST ANDARDS 

Stability of elemental components in a multitrace-element water 
standard, 4:24556 (CONF-760429-) 

WATER REQUIREMENTS/DATA BASE MANAGEMENT 

EPRI water supply data base system. Final report, December 1978 
(Energy-related water data compilation system for the Colorado 
River Basin), 4:24578 (EPRI-EA-790) 

WATER RESOURCES/DATA BASE MANAGEMENT 

EPRI water supply data base system. Final report, December 1978 
(Energy-related water data compilation system for the Colorado 
River Basin), 4:24578 (EPRI-EA-790) 

WATER RESOURCES/ENERGY MODELS 

Water requirements for future energy production in California, 
4:23530 (LBL-6877) 

WATER RESOURCES/GOVERNMENT POLICIES 

Environment comes of age: state environmental issues, 4:23504 
(PB-281635) 

WATER RESOURCES/INFORMATION SYSTEMS 

Water use information system, 4:24579 (HEDL-SA-1667) 

WATER RESOURCES/INTERNATIONAL LAWS 
Principles for international groundwater law, 4:23454 
WATER RESOURCES/RESOURCE CONSERVATION 

Electrical load management for the California water system, 
4:23447 (LBL-6877) 

Water conservation scenario for the residential and industrial 
sectors in California: potential savings of water and related 
energy, 4:23446 (LBL-6877) 

Water conservation with in-situ oil shale development, 4:21638 
(LBL-6877) 

Water conservation checklist for the home. Program aid No. 1192, 
4:23628 (NP-23507) 
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WATER RESOURCES/SUPPLY AND DEMAND 
District heating and cooling utilizing temperature differences of 
local waters, 4:23452 
WATER SATURATION/CALCULATION METHODS 
Use of multiple linear regression analysis to calculate formation 
water saturation from logs, 4:24426 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT/COMPARATIVE EVALUATIONS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
e treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 
WATER TREATMENT/IRRADIATION PLANTS 
Creating and operating an irradiator for use in a polishing stage of 
wastewater treatment, 4:24643 (INIS-mf-4220) 
WATER TREATMENT PLANTS/CHEMICAL EFFLUENTS 
Effects of chlorine, ozone, and ultraviolet light on nonvolatile 
organics in wastewater effluents (Comparison of techniques for 
e treatment of municipal waste water treatment plant 
effluents), 4:24122 (CONF-780987-1) 
WATERFLOODING/CONTROL SYSTEMS 
Plant control systems design from concept through start-up, 
4:21421 
WATERFLOODING/RESEARCH PROGRAMS 
Micellar/polymer flooding: An overview, 4:21416 
WATERSHEDS/CONTAMINATION 
Redistribution of cesium-137 due to erosional processes in a 
Wisconsin watershed, 4:24572 (CONF-760429-) 
WATERSHEDS/MINERAL CYCLING 
Pathways and mass balance of natural cesium compared with 
some related metals in a rock-soil-water system, Sierra Nevada, 
California, 4:24514 (CONF-760429-) 
WEAK INTERACTIONS/ELECTROMAGNETIC 
INTERACTIONS 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
WEAK INTERACTIONS/FLAVOR MODEL 
Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004-225) 
WEAK INTERACTIONS/GAUGE INVARIANCE 
Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004-225) 
WEAK INTERACTIONS/P INVARIANCE 
Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004-225) 
WEAK INTERACTIONS/SUPERGRAVITY 
Summary talk (Overview of Kyoto Summer Inst.), 4:24809 
(SLAC-PUB-2221(ADD)) 
WEAK INTERACTIONS/UNIFIED GAUGE MODELS 
Summary talk (Overview of Kyoto Summer Inst.), 4:24809 
(SLAC-PUB-2221(ADD)) 
Weak neutral-current interactions, 4:24812 (SLAC-PUB-2183) 
WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/DESIGN 
Generalized shaped-charge design: advanced System I (an 
overview of the 1976-1977 physics design program), 4:24453 
(UCRL-52536) 
WEAPONS/TESTING 
Application of inertial confinement fusion to weapon technology, 
4:25057 (SAND-77-0913) 
WEAR/MONITORING 
Development of ultrasonic techniques for remote monitoring of 
erosive wear in coal-conversion systems, 4:21169 (CONF- 
780974-1) 
WEATHER/DATA 
October 1978 environmental data for sites in the National Solar 
Data Network, 4:21974 (SOLAR/0010-78/10) 
WEINBERG LEPTON MODEL/CONFIGURATION MIXING 
Parity violation and the masslessness of the neutrino, 4:24811 
(DOE/ER/70004-225) 
WEINBERG-SALAM GAUGE MODEL/YUKAWA POTENTIAL 
Cabibbo angle and quark masses in the Weinberg-Salam model, 
4:24795 (UH-511-291-78) 
WELDED JOINTS/CARBURIZATION 
Carbon migration in transition joint welds, 4:23886 (GEFR-00398) 
WELDED JOINTS/CHARPY TEST 
Progress report, the weldability of arctic line pipe steels. April 1- 
June 30, 1978, 4:23832 
WELDED JOINTS/CREEP 
Creep fracture of austenitic weld metals (600°C), 4:23876 (CEGB/ 
R/M/R-243) 
WELDED JOINTS/DECARBURIZATION 
Carbon migration in transition joint welds, 4:23886 (GEFR-00398) 
WELDED JOINTS/DEFECTS 
Visual comparative method for radiographic determination of 
defect thickness, 4:24301 


WELL LOGGING/DIAGRAMS 


WELDED JOINTS/FRACTURE PROPERTIES 
Fracture toughness of steel-aluminum deformation welds, 4:23890 
(SAND-78-1736) 
WELDED JOINTS/IN-SERVICE INSPECTION 
Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP-891) 
WELDED JOINTS/NONDESTRUCTIVE TESTING 
High-resolution boreside radiography of small-diameter tube-to- 
tubesheet welds (LMFBR), 4:22859 (ORNL-5474) 
WELDED JOINTS/SHAPE 
Capillarity effects in the GTA weld penetration of 21-6-9 stainless 
steel, 4:23930 
WELDED JOINTS/ULTRASONIC TESTING 
Ultrasonic pattern recognition study of intergranular stress 
corrosion cracks vs. weld crown reflectors in SS piping. Interim 
report, 4:22982 (EPRI-NP-891) 
WELDED JOINTS/X-RAY RADIOGRAPHY 
In-motion radiography speeds tank weld inspection, 4:23011 
WELDING 
(All endothermic processes for material joining.) 
See also ARC WELDING 
BRAZING 
SOLDERING 
Glow discharge as a source of heat in welding processes (a 
survey), 4:23677 
WELDING/STANDARDS 
Welding and code requirements in power plant construction, 
:23842 


WELDING MACHINES/OPTICAL SYSTEMS 
Improved optics for automatic stored-seam tracking on an 
electron-beam welder, 4:24160 (Y-2162) 
WELDING MACHINES/PERFORMANCE 
Welding of copper silicon and zirconium II using the 1200 watt 
CO, continuous laser, 4:24410 (UNI-1190) 
WELDING MACHINES/POWER PLANTS 
Application of mechanical energy storage devices in autonomous 
power sources for butt welding machines, 4:23326 


LDS 
See WELDED JOINTS 
WELL COMPLETION 
Treating wells to mitigate flow-after-cementing (Patent), 4:21559 
WELL COMPLETION/CEMENTS 
Use of oil-wetting spacers in cementing against evaporites 
(Patent), 4:21397 
WELL DRILLING 
See also DRILLS 
WELL DRILLING/DRILLING FLUIDS 
Method for foam drilling using a biodegradable foaming agent 
(Patent), 4:21401 
Method for foam drilling using a biodegradable foaming agent 
(Patent), 4:21402 
WELL DRILLING/ECONOMICS 
Technical-economic factors of deep drilling, 4:21563 
WELL DRILLING/TECHNOLOGY ASSESSMENT 
Technical-economic factors of deep drilling, 4:21563 
WELL LOGGING 
See also CALIPER LOGGING 
ELECTRIC LOGGING 
GAMMA-GAMMA LOGGING 
NEUTRON LOGGING 
NEUTRON-GAMMA LOGGING 
RESISTIVITY LOGGING 
SONIC LOGGING 
WELL LOGGING/COMPUTER GRAPHICS 
Well log analysis in the Austin Chalk trend, 4:21368 
WELL LOGGING/DATA ANALYSIS 
Conflicting wellsite data on deep carbonate test, 4:21542 
Lithology crossplots: applications in an evaporite basin, the 
Maverick Basin of southwest Texas, 4:21541 
Localized processing of well-log data, 4:24430 
Multivariate statistical approaches in formation evaluation, 
- 1 


Some considerations about the possible use of the parameters a 
and m as a formation evaluation tool through well logs, 4:21364 

Use of multiple linear regression analysis to calculate formation 
water saturation from logs, 4:24426 

Wellsite log analysis and the programmable pocket calculator, 
4:24427 


WELL LOGGING/DATA PROCESSING 
Well log editing in support of detailed seismic studies, 4:24428 
WELL LOGGING/DATA TRANSMISSION 
Well log data by satellite, 4:24440 
WELL LOGGING/DIAGRAMS 
Lithology crossplots: applications in an evaporite basin, the 
Maverick Basin of southwest Texas, 4:21541 





WELL LOGGING/MEETINGS 


WELL LOGGING/MEETINGS 
Transactions of the SPWLA eighteenth annual logging 
symposium, 4:24425 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/ENVIRONMENTAL IMPACTS 
Environmental readiness document: enhanced gas recovery. 
Commercialization Phase III planning, 4:21575 (DOE/ERD- 


0011) 
WELL STIMULATION/RESEARCH PROGRAMS 
Western Gas Sands Project status report, 4:21531 (NVO-0655-114) 
WELLMAN-GALUSHA PROCESS/COMPARATIVE 

EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/EQUIPMENT 

Locating system (Patent; for well equipment in tubing string), 
4:24330 

Lubricator for moving well equipment through flow conductor 
(Patent), 4:24329 

WELLS/MAINTENANCE 
Well maintenance evaluation (Efforts to improve ground water 
monitoring program at Hanford Site), 4:24575 (PNL-2635) 
WELLS/SEALS 
Seal (Patent), 4:24246 
WEST VALLEY PROCESSING PLANT/DECOMMISSIONING 

Western New York Nuclear Service Center Study. Volume 2 (of 2 
volumes). Companion report, 4:21711 (TID-28905-2) 

WEST VALLEY PROCESSING PLANT/PUBLIC OPINION 

Views of West Valley area residents concerning the Nuclear Fuel 
Services facility at West Valley, New York, 4:21833 (ANL-K- 
78-4421-1) 

WEST VALLEY PROCESSING PLANT/RADIOACTIVE 

WASTE MANAGEMENT 

Final report, Task 4: options for on-site management of Nuclear 
Fuel Services, Inc. high level waste (In-tank cement 
solidification or perpetual tank storage), 4:21733 (ANL-K-78- 
4190-4) 

Final report, Task 2: alternative waste management options, 
Nuclear Fuel Services, Inc., high level waste, 4:21752 (ANL-K- 
78-4190-2) 

WEST VALLEY PROCESSING PLANT/RADIOACTIVE 

WASTE STORAGE 

Final report, Task 1: removal of waste from Nuclear Fuel 
Services, Inc. high level waste storage tanks, 4:21732 (ANL-K- 
78-4190-1) 

WEST VALLEY PROCESSING PLANT/SOCIAL IMPACT 

Socio-economic and demographic profile of the West Valley, 
New York area, 4:21834 (ANL-K-78-4421-2) 

WEST VALLEY PROCESSING PLANT/SPENT FUEL 

STORAGE 

Utilization of the NFS West Valley Installation for spent fuel 
storage, 4:21723 (ANL-K-78-3769-1) 

WEST VALLEY PROCESSING PLANT/USES 

Final report, Task 3: possible uses of the Nuclear Fuel Services, 
Inc. reprocessing plant at West Valley, New York (For research 
on alternative fuel cycles, spiking, coprocessing, waste 
solidification, and recovery of radioactive gases), 4:21698 
(ANL-K-78-4190-3) 

WEST VIRGINIA/GEOLOGIC STRUCTURES 

Correlation between outcrop fractures, geophysics and Rome 
trough structure in Kanawha County, West Virginia, 4:21267 
(MERC/SP-77/5) 

WEST VIRGINIA/NATURAL GAS WELLS 

Study of hydrocarbon-shale interaction. Progress report No. 10, 
July 1-September 30, 1978, 4:21532 (ORO-5197-10) 

Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part II. Appendix B, 4:21533 (ORO-5197-10(Pt.2)) 

Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part III. Appendix B, 4:21534 (ORO-5197-10(Pt.3)) 

Study of hydrocarbon-shale interaction. Progress report No. 10. 
Part IV. Appendices B-E, 4:21535 (ORO-5197-10(Pt.4)) 

WESTINGHOUSE GASIFICATION PROCESS/COMPARATIVE 

EVALUATIONS 

Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 

WESTINGHOUSE GASIFICATION PROCESS/ 

MATHEMATICAL MODELS 

Advances in fluidized bed gasification process development, 
4:21171 (CONF-781072-1) 
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WESTINGHOUSE GASIFICATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Advances in fluidized bed gasification process development, 
4:21171 (CONF-781072-1) 
WESTINGHOUSE STANDARD REACTOR 
(Prior to 1975, PWR/41 TYPE REACTORS was used.) 
WESTINGHOUSE STANDARD REACTOR/REACTOR 
SAFETY 
Safety evaluation report related to the preliminary design of the 
Standard Reference System, RESAR-414, 4:23138 (NUREG- 
0491) 
WHEAT/CONTAMINATION 
Technetium-99 toxicity to plants and sorption by soils, 4:24540 
(CONF-760429-) 
WILD ANIMALS/POPULATION DENSITY 
Wildlife investigations at a coal refuse reclamation site in Southern 
Illinois, 4:21257 (CONF-78 1240-1) 
ND POWER 


Energy storage and solar power: an exaggerated problem, 4:22127 
WIND POWER/AVAILABILITY 

Analysis of the potential of wind energy conversion systems, 
4:22571 (SAND-78-2099C) 

LLL wind energy studies (Oahu), 4:22573 (UCRL-82171) 

Wind prospector’s instrument, 4:22569 (PNL-2514) 

Wind resource analysis. Annual report, 4:22572 (SERI/TR-36- 
088) 

Wind time series analyses for WECS applications, 4:22570 
(SAND-77-1701) 

WIND POWER/BIBLIOGRAPHIES 

Wind: a bibliography, 4:22568 

WIND POWER/DATA ANALYSIS 

Wind time series analyses for WECS applications, 4:22570 
(SAND-77-1701) 

WIND POWER/FEASIBILITY STUDIES 

Requirements assessment of wind energy systems, 4:22578 (EPRI- 
ER-515-SR) 

Wind powered artificial aeration of northern prairie lakes. 
Research report, 4:22575 (PB-281562) 

WIND POWER/MATHEMATICAL MODELS 

Wind resource analysis. Annual report, 4:22572 (SERI/TR-36- 
088) 

WIND POWER/MECHANICAL TRANSMISSIONS 

Wind driven energy system (Patent), 4:22583 

WIND POWER/METEOROLOGY 
Wind prospector’s instrument, 4:22569 (PNL-2514) 
WIND POWER/RESEARCH PROGRAMS 
Overview and summary of EPRI wind energy conversion 
program, 4:22577 (EPRI-ER-515-SR) 
WIND POWER/SSITE SELECTION 
Wind prospector’s instrument, 4: + pad ? fas 2514) 
WIND POWER PLANTS/ECON 

Requirements assessment of ct yer vraind plants in electric utility 
systems. Volume 1. Summary report, 4:22574 (EPRI-ER-978- 
SY(Vol.1)) 

WIND POWER PLANTS/FEASIBILITY STUDIES 

Requirements assessment of wind energy systems, 4:22578 (EPRI- 
ER-515-SR) 

Requirements assessment of wind power plants in electric utility 
systems. Volume 1. Summary report, 4:22574 (EPRI-ER-978- 
SY(Vol.1)) 

WIND POWER PLANTS/POWER SYSTEMS 

Requirements assessment of wind power plants in electric utility 
systems. Volume 1. Summary report, 4:22574 (EPRI-ER-978- 
SY(Vol.1)) 

WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
VERTICAL AXIS TURBINES 
WIND TURBINES/AERODYNAMICS 

Engineering handbook on the atmospheric environmental 
guidelines for use in wind turbine generator development, 
4:22579 (NASA-TP-1359) 

WIND TURBINES/BIBLIOGRAPHIES 

Wind: a bibliography, 4:22568 

WIND TURBINES/ECONOMICS 

Small wind power unit. Technology-coal competitiveness- 
potential market, 4:22567 (NE-1978-4) 

WIND TURBINES/ENERGY STORAGE SYSTEMS 

Proceedings of the workshop on mechanical storage of wind 
energy, 4:22584 (SAND-79-0001) 

WIND TURBINES/ENVIRONMENTAL IMPACTS 

Wind turbine generator siting and TV reception handbook. 

Technical report No. 1, 4: 53576 (COO-2846-1) 
WIND TURBINES/FEASIBILITY STUDIES 

Analysis of the potential of wind energy conversion systems, 
4:22571 (SAND-78-2099C) 

Small wind power unit. Technology-coal competitiveness- 
potential market, 4:22567 (NE-1978-4) 





MAY 15, 1979 


WIND TURBINES/PERFORMANCE TESTING 
Technical and management support for the development of wind 
systems for farm, remote, and rural use. Annual report, October 
1976-September 1977, 4:22580 (RFP-2721/3533/78/2) 
WIND TURBINES/POWER GENERATION 
Proceedings of the workshop on mechanical storage of wind 
energy, 4:22584 (SAND-79-0001) 
WIND TURBINES/POWEPR RANGE 1-10 KW 
Small wind power unit. Technology-coal competitiveness- 
potential market, 4:22567 (NE-1978-4) 
WIND TURBINES/SPECIFICATIONS 
Small wind power unit. Technology-coal competitiveness- 
potential market, 4:22567 (NE-1978-4) 
WIND TURBINES/STRESS ANALYSIS 
Engineering handbook on the atmospheric environmental 
guidelines for use in wind turbine generator development, 
4:22579 (NASA-TP-1359) 
WINDOWS 
See also STORM WINDOWS 
Utilizing solar energy with the aid of a novel window system, 
4:22296 
WINDOWS/COMMERCIALIZATION 
Energy efficient windows program, 4:23588 (LBL-6877) 
WINDOWS/DESIGN 
Energy-effective windows, 1977, 4:23621 
WINDOWS/FLAT PLATE COLLECTORS 
Window solar heating unit (Patent), 4:22394 
WINDOWS/HEAT MIRRORS 
Transparent heat mirrors for passive solar heating applications, 
4:22208 (LBL-7829) 
WINDOWS/SUN SHADES 
Window blinds as a potential energy saver: a case study. Building 
science series (final) (Effects of building orientation), 4:23647 
(PB-281304) 
WINKLER PROCESS/COMPARATIVE EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/ENERGY CONSUMPTION 
Wisconsin energy use, 1973-1977, 4:23543 
WISCONSIN/ENERGY SUPPLIES 
Wisconsin energy use, 1973-1977, 4:23543 
WOMEN/OCCUPATIONS 
Women in the workplace: a panel discussion, 4:24649 (CONF- 
771017-) 
WOOD/GASIFICATION 
Investigation of gasification of biomass in the presence of 
catalysts, 4:21924 (CONF-7809125-1) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
WOOD PRODUCTS INDUSTRY/ENERGY SOURCES 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
WOOD WASTES/COMBUSTION 
Evaluation of wood waste energy conversion systems, 4:21938 
(NP-23555) 
WOOD WASTES/TRANSPORT 
Direct and indirect costs of transporting wood chips to supply a 
wood-fired power plant, 4:22062 (TID-28737) 
WOODALL-DUCKHAM PROCESS/COMPARATIVE 
EVALUATIONS 
Low Btu coal gasification processes. Vol. 2. Selected process 
descriptions, 4:21194 (ORNL/ENG/TM-13/V2) 
WORKERS 
See PERSONNEL 
WORKING CONDITIONS/LEGAL ASPECTS 
Women in the workplace: a panel discussion, 4:24649 (CONF- 
771017-) 
WYOMING/LAND USE 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending June 30, 1978, 4:21661 (GJBX-143(78)) 


X 


2X DEVICES/PLASMA DIAGNOSTICS 
Real-time interferometer phase detection system uses 
microcomputer and high-speed digital techniques, 4:24928 
(UCRL-50025-78-2) 


YELLOWSTONE NATIONAL PARK/GEOTHERMAL WELLS 


X RADIATION/CARCINOGENESIS 
Tumorigenic action of beta, proton, alpha, and electron radiation 
on the rat skin. Progress report, August 1, 1977-January 31, 
1979, 4:24660 (COO-3380-29) 
X RADIATION/MEASURING METHODS 
Evaluation of MDH model 1015 x-ray monitor, 4:24374 
XENON/ABSORPTION SPECTROSCOPY 
Role of buffer gases in optoacoustic spectroscopy, 4:24069 (LBL- 
6877 


XENON/ION-ATOM COLLISIONS 
Multiple electron loss cross sections for heavy ions incident on 
various atomic and molecular gases (Differential and total cross 
sections, charge exchange, 20 MeV), 4:24759 (CONF-781113- 
28 


XENON 133 
Radioactivity release vs probability for a steam generator tube 
rupture accident, 4:23111 (BNL-NUREG-24994) 
XENON 136 TARGET/NEUTRON REACTIONS 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
XENON 137/ENERGY LEVELS 
Nonstatistical effects in neutron capture: a review of recent 
experiments (Strengths, valence, doorway states), 4:24846 
(BNL-NCS-25448) 
XENON OXIDES/CHEMICAL REACTION KINETICS 
Chemical Engineering Division basic energy sciences research: 
July 1976-September 1977, 4:24044 (ANL-78-42) 
X-RAY DETECTION 
AISb as a high-energy photon detector, 4:24372 
X-RAY DETECTION/POSITION SENSITIVE DETECTORS 
Application of a one-dimensional position-sensitive detector to a 
Kratky small- —_ x-ray camera, 4:24392 (ORNL/TM-6678) 
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. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A08/MF AO1 
. NTIS, PC A03/MF A01 
. NTIS, PC A04/MF AO1 


. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO 


AT 
AT 


. NTIS, PC A03/MF AOl 
. NTIS, PC A02/MF AO1 
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4:24495 Dep. NTIS, PC A02/MF AO! 
4:24103 Dep. NTIS, PC A02/MF AO1 4:22317 Dep, NTIS (U8 (Us. Sales Only), 
4:23922 See AD-A-054738 4:23351 Dep. NTIS ws Sales Only), 
PC A03/MF 
; " z 4:21566 Dep. NTIS Us. Sales Only), 
we 4:24460 See AD-A-054761 php byt 
299 4:21772 Dep. NTIS, PC A02/MF AO1 ‘ 4:23622 Dep. NTIS (US Sales Only), 
ATR. PC A04/MF AOl 
76(7523-11)-6 4:22142 See SAN-1101/PA2-6 4:21167 mgt. oe Se Only), 
76(7523-11)-7 4:22123 See SAN-1101/PA2-7 
76(7523-11)-9 4:21971 See SAN-1101/PA2-9 : 
16(7523-14)-2. 4:22143 See SAN-1101/PA2-8 pret pes pipes 
76(7695-02)-2 4:22126 See SAN-1101/PA2-28 4:23151 See NUREG/CR.0489 
71(7523-14)-1 4:22154 See SAN-1101/PA2-10 4.23153 See NUREG/CR.-0526 
71(7523-20)-3 4:22141 See SAN-1100/PA2-14 4.23155 See NUREG/CR.0583 
71(7523-21)-1 4:22155 See SAN-1101/PA2-13 
77(7523-22)-1 4:22124 See SAN-1101/PA2-11 4:21875 . NTIS, PC AOS/MF AOI 
77(7692-01)-1 4:22158 See SAN-1101/PA2-17 
77(7692-01)-2 4:22159 See SAN-1101/PA2-19 4:23526 . NTIS, PC A03/MF AOI 


78(7550-06)- 4:23564 . NTIS, PC A02/MF AO1 
1(Vol.1) 4:22658 See PB-281099 4:24751 . NTIS, PC A02/MF AOl1 
78(7550-06)- 4:24845 . NTIS, PC A02/MF A0O1 
1(Vol.2) 4:22659 See PB-281100 4:24781 . NTIS, PC A03/MF AO1 
78(7592)-1 4:21973 See SAND-78-7047 4:24782 . NTIS, PC A02/MF AOl1 


78(7666)-1 4:22009 See N-78-23555 4:23923 . NTIS, PC A02/MF AO1 
78(7694-01)-1 4:22015 See SAN-1101/PA8-8 4:24855 . NTIS, PC A02/MF AO1 
78(7695-05)-3 4:21972 See SAN-1101/PA2-23 4:22558 . NTIS, PC A02/MF AOI 
78(7695-05)-4 4:22125 See SAN-1101/PA2-27 4:22182 . NTIS, MF AO1 
78(7773-03)-1 4:22156 See SAN-1101/PA14-1 4:24375 . NTIS, PC A02/MF AO1 

BAW- 4:24443 . NTIS, PC A02/MF AO1 
1484-2 4:21724 Dep. NTIS, PC A03/MF AO 4:24777 . NTIS, PC A02/MF AO1 

BDXx- 4:24473 . NTIS, PC A02/MF AO1 
613-1848(Rev.)  4:24296 Dep. NTIS, PC A03/MF AOI 4:24778 . NTIS, PC A02/MF AO1 
613-1865(Rev.)  4:24303 Dep. NTIS, PC A03/MF AOI 4:24367 - NTIS, PC A02/MF AO1 
613-1867(Rev.)  4:24026 Dep. NTIS, PC A03/MF AO1 4:24750 - NTIS, PC A02/MF AOI 
613-1868(Rev.)  4:23874 Dep. NTIS, PC A03/MF AO1 4:25050 . NTIS, PC A02/MF AO1 
613-1908(Rev.)  4:24397 Dep. NTIS, PC A02/MF AOI 4:24353 - NTIS, PC A02/MF AO 

: 4:24632 . NTIS, PC A02/MF AO1 
613-1913(Rev.)  4:24031 Dep. NTIS, PC A03/MF AOI 
613-197%(Rev.)  4:24145 Dep. NTIS, PC A02/MF AO! 4:21892 . NTIS, PC A02/MF AOI 
613-1993(Rev.)  4:23820 Dep. NTIS, PC A03/MF AO! 4:23565 Dep. NTIS, PC A02/MF AO1 
613-2031(Rev.)  4:24146 Dep. NTIS, PC A02/MF AO 4:21906 - NTIS, PC A02/MF AO1 
4:24474 . NTIS, PC A02/MF AO1 
613-2083 4:24143 Dep. NTIS, PC A02/MF AO1 pr cotey NTIS. PC A02/MF AOl 
613-2099(Rev.)  4:23937 Dep. NTIS, PC A04/MF AO1 424039 NTIS. PC A02/MF AO} 
eeTTRDi 421926 See PB-240139 eee ee 

BERC/OP- ’ 4:24085 " NTIS, PC A02/MF AOI 
77/28 4:23732 See PB-281777 4.24854 NTIS. PC A02/MF AOI 
77/47-1 4:23713 See PB-281774 4:23488 NTIS. PC A03/MF AO! 
77/47-2 423714 See PB-281775 4:21907 "NTIS. PC A02/MF AOI 

4:23715 See PB-281776 : ; 

4:22713 . NTIS, PC A03/MF AO1 
(21618 Dep NTIS, Pe AQ6/ 40 Mat Bey Niis FCA /MF Ad 
421331 Dep. NTIS, PC AO2/MF Ao1 a 
4:21497 Dep. NTIS, PC A03/MF AO1 4:24040 ; NTIS, PC A02/MF AOI 

4:21332 Dep. NTIS, PC A05/MF AOl 4:21238 . NTIS, PC A04/MF AOI 

4:21369 Dep. NTIS, PC A05/MF AOl 4:23415 . NTIS, PC A0S/MF AO1 

4:21466 Dep. NTIS, PC A03/MF AOl 4:21211 . NTIS, PC A03/MF AOI 

prod Den a os ar yo 50909 4:22654 Dep. NTIS, PC A03/MF AOI 


4:21274 Bureau of Mines, Pittsburgh, 
PA 4:23108 Dep. NTIS, PC A02/MF AO1 
4:21676 Bureau of Mines, Washington, 4:23109 Dep. NTIS, PC A02/MF AOI 
DC 4:23110 Dep. NTIS, PC A02/MF AO1 
4:23875 Bureau of Mines, Washington, 4:23111 Dep. NTIS, PC A02/MF AO1 
DC 4:23112 Dep. NTIS, PC A02/MF AO1 
4:24334 Bureau of Mines, Washington, 4:22805 Dep. NTIS, PC A02/MF AOl1 
DC 4:22806 Dep. NTIS, PC A02/MF AO1 
4:21275 Bureau of Mines, Washington, 4:22807 Dep. NTIS, PC A02/MF AO1 
Dc 4:23113 Dep. NTIS, PC A02/MF AO1 
4:23701 Bureau of Mines, Washington, 4:22808 Dep. NTIS, PC A02/MF AOl1 
DC 4:23054 Dep. NTIS, PC A02/MF AO1 
4:24137 Bureau of Mines, Washington, 4:22858 See NUREG/CR-0405 
4:23148 See NUREG/CR-0427 


4:24846 . NTIS, PC A02/MF AO1 


DC 
4:21677 Bureau of Mines, Washington, 
DC 


4:22721 See NUREG/CR-0332 
4:21305 Bureau of Mines, Washington, 4:21882 Dep. NTIS, PC A04/MF A0O1 
DC 4:25078 Dep. NTIS, PC A03/MF AOl1 


4:21333 Dep. NTIS (US Sales Only), 4:24647 Dep. NTIS, PC A02/MF AO1 
PC A03/MF AO1 4:24077 Dep. NTIS, PC A02/MF AO1 
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BNWL-tr- 
336 
342 
343 
348 


CONF-741112- 


10(Trans) 
CONF-750153- 


CONF-750812- 


14 
CONF-7511152- 


CONF-751267- 


CONF-760171- 
CONF-760274- 
CONF-760429- 
CONF-7605184- 


CONF-7608100- 


Abstract No. Availability 


4:22593 Dep. NTIS, PC A02/MF AO1 
4:22162 Dep. NTIS, PC A02/MF AOl 
4:22559 Dep. NTIS, PC A03/MF A01 


4:21713 Dep. NTIS, PC A02/MF AOI 
4:24907 Dep. NTIS, PC A03/MF A0O1 
4:24906 Dep. NTIS, PC A03/MF AO1 
4:23191 Dep. NTIS, MF AOl 

4:23924 Dep. NTIS, PC A03/MF A0O1 


4:23114 Dep. NTIS, PC A04/MF A0O1 
4:23115 Dep. NTIS, PC A08/MF A01 


4:21239 U.S. General Accounting 


Office, Washington, DC 
4:23876 
4:22980 


Dep. NTIS (US Sales Only), 
PC A02/MF AO1 

Dep. NTIS (US Sales Only), 
PC A02/MF AOl1 

4:22763 Combustion Engineering, Inc., 
Windsor, CT 

(4. all-union national conference on charged 
particle accelerators, Moscow, USSR, 18-20 
Nov 1974 

4:24352 See LA-tr-78-66 

(Conference on power plants and future fuels, 
London, UK, 21-22 Jan 1975) 

4:23709 Mechanical Engineering 
Publications Ltd., P.O. Box 
24, Northgate Ave., Bury St. 
Edmunds, Suffolk, England, 
$38.00 


(10. intersociety energy conversion 

engineering conference, Newark, DE, USA, 

17-22 Aug 1975) 

4:22134 See COO-4878-1 

(Conference on optimizing the use of 

materials and energy in transportation 

construction, Washington, DC, USA, 12-14 

Nov 1975 

4:23655 Dep. NTIS, PC A05/MF AO! 

(2. meeting of the Japan Geothermal Energy 

Association, = Japan, 4-5 Dec 1975) 

4:22500 TIC 

4:22501 TIC 

4:22502 TIC 

4:22503 TIC 

4:22544 Tic 

4:22509 TIC 

4:22510 TC 

4:22504 TIC 

4:22553 TIC 

4:22545 TIC 

(31. annual symposium on instrumentation for 

the process industries, College Station, TX, 

USA, 21-23 Jan 1976) 

4:24421 College Station, TX; Texas A 
and M Univ. (1976). 

(Symposium on gas turbines--status and 

prospects, London, UK, 4-5 Feb 1976) 

4:22633 Mechanical Engineering 
Publications, New York, NY, 
$27.00 

(2. mineral cycling symposia on 

environmental chemistry and cycling 

processes, Augusta, GA, USA, 28 Apr-1 May 

1976) 

4:24554 Dep. NTIS, PC A99/MF A0O1 

(19. ISA power instrumentation symposium, 

San Francisco, CA, USA, 9-12 May 1976) 

4:23062 Pittsburgh, PA; Instrument 
Society of America (1976). 
$15.00 

(International symposium of analytical 

chemistry in the exploration, mining and 

processing of materials, Johannesburg, South 

Africa, 23-27 Aug 1976) 

4:24050 The Publisher, Maxwell 
House, Fairview Park, 
Elmsford, NY 10523, $32.00 


21 
CONF-761151- 
CONF-7611103- 


CONF-761232- 


13 
CONF-761253- 


(Preprints) 
CONF-761267- 


CONF-761268- 


CONF-770142- 


2 
CONF-770272- 


CONF-770380- 


CONF-770382- 


CONF-7703105- 


2 
CONF-7703114- 
CONF-770419- 


CONF-770497- 
CONF-770498- 


CONF-7704101- 
1 


CONF-7704101- 
Abstract No. Availability 


(11. intersociety energy conversion 

engineering conference, State Line, NV, 

USA, 12-17 Sep 1976) 

4:22135 See COO-4878-2 

(Solar energy conversion seminar, Miami, 

FL, USA, 15-18 Nov 1976) 

4:22063 New York, NY; Academic 

Press, Inc. (1977). $18.50 

(Workshop on measurements and standards 

for recycled oil, Gaithersburg, MD, USA, 22- 

23 Nov 1976) 

4:21467 See NBS-SP-488 

(National congress on plasma physics, Paris, 

France, 6 Dec 1976) 

4:25102 See CTO-1344 

(3. meeting of the Japan Geothermal Energy 

Association, Tokyo, Japan, 9 Dec 1976) 

4:22554 TIC 

4:22546 TIC 

4:22496 TIC 

4:22528 TIC 

4:22547 TIC 

4:22529 TIC 

4:22523 TIC 

4:22555 TIC 

4:22556 TIC 

4:22505 TIC 

4:22534 TIC 

4:22506 TIC 

4:22563 TIC 

4:22511 TIC 

4:22564 TIC 

4:22565 TIC 

4:22488 TIC 

(Winter meeting of the ASME, New York, 

NY, USA, 5-10 Dec 1976) 

4:24769 New York, NY; American 
Society of Mechanical 
Heavens (1976). $17.50 

(Conference on rational approximation with 

emphasis on applications of Pade 

approximants, Tampa, FL, USA, 15-17 Dec 

1976) 

4:24911 New York, NY; Academic 

Press, Inc. (1977). 

(Symposium on clean fuels from biomass and 

wastes, Orlando, FL, USA, 25-28 Jan 1977) 

4:22049 Dep. NTIS, PC A03/MF A01 

(Symposium of thermal analysis-human 

comfort-indoor environment, Gaithersburg, 

MD, USA, 11 Feb 1977) 

4:23592 See NBS-SP-491 

(5. army materials technology conference, 

Newport, RI, USA, 21-25 Mar 1977) 

4:23555 The Publisher, 244 
Commonwealth Ave., 
Chestnut Hill, MA 02167, 


$60.00 
(Semiannual EPRI solar program review 
meeting and workshop, Monterey, CA, USA, 
16-18 Mar 1977) 


4:22193 See EPRI-ER-515-SR 

(Meeting on problems of technology and 

corrosion in sodium coolant and cover gas, 

Dresden, German Democratic Republic, 28 

Mar-1 Apr 1977) 

4:23014 See RISLEY-Trans-3177(a) 

(Gas ery conference, Norman, OK, 

USA, 7-9 Mar 1977) 

4:21543 os of Oklahoma, Norman, 

(10. oil shale symposium, Golden, CO, USA, 

21-22 Apr 1977) 

4:21598 Golden, CO; Colorado School 
of Mines (1977). $7.50 

(3. KIEV conference, Vienna, Austria, 5-9 

Apr 1977) 

4:24949 See STI/PUB-474 

(Symposium on advances in extractive 

metallurgy, — UK, 18-20 Apr 1977) 

4:23664 18.50 pou 

(Symposium innovation practice - innovation 

research, Alpach, Austria, 12-15 Apr 1977) 

4:23474 Dep. NTIS (US Sales Only), 
PC A04/MF AOl 
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CONF-770626- 
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2 
CONF-7706162- 


1 
CONF-7706169- 


CONF-770720- 


16 
CONF-770775- 


1 
CONF-770851- 


CONF-7708108- 


1 
CONF-770999- 


. 
CONF-7709147- 


2 
CONF-771005- 

8 
CONF-771017- 
CONF-771023- 


51 
CONF-771031- 


16 
CONF-771038- 


CONF-771072- 


Abstract No. Availability 


(International conference on nuclear power 
and its fuel cycles, Salzburg, Austria, 2-13 
May 1977) 
4:21713 See BNWL-tr-336 
(Conference on waste heat management and 
utilization, Miami Beach, FL, USA, 9-11 May 
1977) 
4:22593 See BNWL-SA-6290 
(9. plansee seminar, Reutte, Austria, 23-26 
May 1977) 
4:23819 Reutte, Austria; Metallwerk 
Plansee AG and Co. KG 
(1977). 
(Conference on plasma science, Troy, NY, 
USA, 23-25 May 1977) 
4:24915 New York, NY; Institute of 
Electrical and Electronics 
Engineers, Inc. (1977). $20.00 
(21. IEEE rural electric power conference, 
Kansas City, MO, USA, 15-17 May 1977) 
4:22706 New York, NY; Institute of 
Electrical and Electronics 
Engineers, Inc. (1977). $24.00 
(18. annual symposium of the Society of 
Professional Well Log Analysts, Houston, 
TX, USA, 5-8 Jun 1977) 
4:24425 Houston, TX; Society of 
Professional Well Log 
Analysts, Inc. (1977). 16. 50 
ag graphics conference, Washington, 
DC, USA, Jun 1977) 
4:22559 See BNWL-SA-6343 
(58. meeting of the American Association for 
the advancement of science pacific division, 
San Francisco, CA, USA, 12-16 Jun 1977) 
4:22162 See BNWL-SA-6333 
(Workshop on world oil supply-demand 
analysis, Upton, NY, USA, 1-2 Jun 1977) 
4:21454 See BNL-50782 
(22. annual meeting of the Health Physics 
Society, Atlanta, GA, USA, 3-8 Jul 1977) 
4:24647 See BNWL-SA-6114 
(Cargese summer school, Cargese, France, 
Jul 1977) 
4:24815 See FERMILAB-Conf-78-23- 
TH4 
(International symposium on quantum 
mm” Uppsala, Sweden, 31 Aug-Sep 
4:24124 See INIS-mf-4220 
(Symposium on high resolution gas 
chromatography, Chicago, IL, USA, 28 Aug- 
2 Sep 1977) 
4:24077 See BNWL-SA-6266 
(Conference on heat pumps, Essen, F.R. 
Germany, 27-29 Sep 1977) 
4:23581 See AED-Conf-77-263-007 
(Meeting on construction and operation 
management of a nuclear power plant, 
Karlsruhe, F.R. Germany, 5 Sep-25 Nov 
1977 


4:22708 See AED-Conf-77-498-002 
(Symposium on systems and decision 
sciences, Berkeley, CA, USA, 2-4 Oct 1977) 
4:23667 Dep. NTIS, PC A02/MF AOl1 
(17. Hanford biology symposium, Richland, 
WA, USA, 17-19 Oct 1977) 

4:24688 Dep. NTIS, PC A99/MF AO1 
(Nuclear science symposium, San Francisco, 
CA, USA, 19-21 Oct 1977) 

4:24378 See LBL-7281 

(21. conference on analytical chemistry in 
energy technology, Gatlinburg, TN, USA, 4- 
6 Oct 1977) 
4:21772 See ARH-SA-299 

4:24049 See RHO-SA-3 

4:24048 See HEDL-SA-1413 
(Eastern gas shale program conference, 
Morgantown, WV, USA, 17-19 Oct 1977) 
4:21580 See MERC/SP-77/5 

(3. international conference on nuclear 
methods in environmental and energy 
—— Columbia, MO, USA, 10-12 Oct 
1977) 


4:24478 Dep. NTIS, PC A02/MF AO1 
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CONF-7711115- 
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CONF-771260- 
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CONF-780256- 
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2 
CONF-780265- 


CONF-780270- 


1 
CONF-780305- 
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(American Tan society meeting, 

Argonne, IL, USA, Oct 1977) 

4:24797 See RLO-1388-745 

(Hard daycoal, Essen, F.R. Germany, 24-25 

Oct 1977) 

4:21292 See AED-Conf-77-517-004 

(20. annual AICHE meeting, New York, NY, 

USA, 13-17 Nov 1977) 

4:24489 See ORO-5592-1 

(Symposium wageningen, Vienna, Austria, 

21-25 Nov 1977) 

4:24638 UNIPUB, Box 433 Murray 

Hill Station, New York, NY, 

$48.00 

4:24639 UNIPUB, Box 433 Murray 

coran Station, New York, NY, 
5.00 


(Conference on possibilities of designing coal 

energy production facilities not harmful to 

the environment and gas purification in 

connection with thermal power stations, 

Essen, F.R. Germany, 17-18 Nov 1977) 

4:21304 See AED-Conf-77-546-002 

(1. annual international conference on energy, 

Washington, DC, USA, 8-9 Nov 1977) 

4:23499 Business Communications Co., 
Inc., 9 Viaduct Rd. Box 
2070C, Stamford, CT 

(Expert discussion computeraided 

development, design and manufacture CAD/ 

CAM in electrotechnics, Frankfurt am Main, 

F.R. Germany, 9 Nov 1977 

4:24305 See KFK-CAD-47 

(Digital signal processing symposium, 

Albuquerque, NM, USA, 6-7 Dec 1977) 

4:24345 Dep. NTIS, PC A02/MF AO1 

(IAEA symposium on natural fission reactors, 

Paris, France, 19-21 Dec 1977) 

4:21644 See STI/PUB-475 

4:24182 See LA-tr-78-67 

4:21654 See LA-tr-78-71 

(Workshop on non-linear dynamics, La Jolla, 

CA, USA, 27-30 Dec 1977) 

4:24900 The Publisher, 335 East 45th 
Street, New York, NY 10017 

4:24901 No. 46, 286-295(1978) 

4:24902 No. 46, 296-323(1978) 

4:24903 No. 46, 390-399(1978) 

4:24959 No. 46, 147-220(1978) 

(Meeting of the American Society of 

Agricultural Engineers, Chicago, IL, USA, 

13-16 Dec 1977) 

4:21253 See ANL/LRP-CP-3 

(Congress on the development of energy 

demand and possibilities of supply, Berlin, 

F.R. Germany, 5-7 Dec 1977) 

4:23487 See AED-Conf-77-544-001 

(Symposium commemorating the 25th 

anniversary of the discovery of elements 99 

and 100, Berkeley, CA, USA, 23 Jan 1978) 

4:24136 See UCRL-81566 

(Workshop on physics and engineering in 

computerized tomography, Irvine, CA, USA, 

17-19 Jan 1978 

4:24391 See LBL-8252 

(US/USSR seminar on problems of design, 

development, fabrication, and test of breeder 

reactor components, Los Angeles, CA, USA, 

6-9 Feb 1978) 

4:22830 AT 

(Meeting on solar systems in building 

construction, Essen, F.R. Germany, 28 Feb 

1978) 

4:22179 See AED-Conf-78-104-002 

4:22178 See AED-Conf-78-104-001 

(3. international seabed high-level waste 

disposal assessment workshop, Albuquerque, 

NM, USA, 6-7 Feb 1978) 

4:21807 See SAND-78-0369 

(Continuously reinforced concrete pavement 

workshop, New Orleans, LA, USA, 15-16 

Feb 1978) 

4:24038 See BNL-25236 

(American Chemical Society conference, 

Anaheim, CA, USA, 12-17 Mar 1978) 
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(Absts.) 
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(Absts.) 


CONF-780575- 
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CONF-780596- 
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CONF-7805105- 
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CONF-7805126- 
5 


Abstract No. Availability 

4:21327 Phillips Petroleum Co., 

Bartlesville, OK 

American Chemical Society, 

1155 Sixteenth St., N.W., 

Washington, D.C. 20036 

(2. national passive solar conference, 

Philadelphia, PA, USA, 15-19 Mar 1978) 

4:22208 See LBL-7829 

(3. conference on new results in high energy 

physics, Nashville, TN, USA, 6-8 Mar 1978) 

4:24782 See BNL-24937 

(11. meeting on securing the water supply 

through protection of waters, water 

purification and interconnected water supply, 

Essen, F.R. Germany, 8-10 Mar 1978) 

4:23582 See AED-CONF-78-033-002 

(Seminar on LNG peak shaving, Washington, 

DC, USA, 5-9 Mar 1978) 

4:21578 See UCRL-82031 

(Symposium on solar-thermal power stations, 

Cologne, F.R. Germany, 12-13 Apr 1978) 

4:22152 See AED-Conf-78-2 12-006 

4:22153 See AED-Conf-78-212-013 

(Workshop on measurement technology and 

characterization of primary sulfur oxides 

emission from combustion sources, Southern 

Pines, NC, USA, 24-26 Apr 1978) 

4:21229 See COO-4347-4 

(Systems exhibition energy within the context 

of the Hannover fair, Hannover, F.R. 

Germany, 19-27 Apr 1978) 

4:22680 See AED-CONF-78-155-049 

4:22650 See AED-CONF-78-155-048 

4:22180 See AED-Conf-78- 155-043 

4:22679 See AED-CONF-78-155-042 

4:23343 See AED-Conf-78- 155-047 

4:22316 See AED-Conf-78-155-044 

4:22114 See AED-Conf-78-155-046 

(Symposium on solar thermal power stations, 

Koeln, F.R. Germany, 11-13 Apr 1978) 

4:22132 See AED-CONF-78-212-002 

4:22117 See AED-CONF-78-212-009 

4:22151 See AED-CONF-78-212-003 

4:22133 See AED-Conf-78-2 12-007 

(NASIC 1978, Argonne, IL, USA, 12-13 Apr 

1978) 

4:25136 See UCRL-80997 

(1978 gamma ray spectroscopy in 

astrophysics symposium, Greenbelt, MD, 

USA, 28-29 Apr 1978) 

4:24368 See LBL-7967 

(Symposium on biotechnology in energy 

production, Gatlinburg, TN, USA, 10-12 

May 1978) 

4:21929 See PNL-SA-6807 

4:22050 Dep. NTIS, PC A02/MF AOl1 

(Seminar on testing solar energy materials 

and systems, Washington, DC, USA, 22-24 

May 1978) 

4:22355 See PNL-SA-6831 

(Conference on plasma science, Monterey, 

CA, USA, 15-17 May 1978) 

4:24938 IEEE Service Center, 
Piscataway, NJ 

(153. meeting of the Electrochemical Society, 

Seattle, WA, USA, 21-26 May 1978) 

4:24118 Princeton, NJ; 
Electrochemical Society, Inc. 
(1978). $10.00 

(3. conference on collective methods of 

acceleration, Laguna Beach, CA, USA, 22-25 

May 1978) 

4:24346 See LA-UR-78-2258 

(32. frequency control symposium, Atlantic 

City, NJ, USA, 31 May-2 Jun 1978) 

4:24304 Dep. NTIS, MF/ AOl 

(Northeast Regional Science Association 

meeting, Baltimore, MD, USA, 13 May 1978) 

4:23526 See BNL-23597 

(Workshop on the control of solar energy, 

Hyannis, MA, USA, 23-25 May 1978) 

4:22210 See LBL-8308 
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CONF-780733- 


3 
CONF-780741- 
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CONF-780769- 
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Abstract No. Availability 


(77. meeting of the deutsche 
bunsengesellschaft fuer physikalische 
gesellschaft, Konstanz, B. R. Germany, 4-6 
May 1978) 

4:23802 See AED-CONF-78-150-009 
(3. annual meeting Canadian Land 
Reclamation Assoc, Sudbury, Ontario, 
Canada, 29 May-1 Jun 1978) 

4:21252 See ANL/LRP-CP-1 

(1. international symposium coal oil mixture 
combustion, St Petersburg, FL, USA, 8-10 


May 1978) 
4:21306 Dep. NTIS, PC A03/MF AO1 
4:21307 Dep. NTIS, PC A03/MF AO1 
4:21308 Dep. NTIS, PC A02/MF AO1 
(IEEE photovoltaic specialists conference, 
Washington, DC, USA, 5-8 Jun 1978) 
4:21996 See COO-4094-19 

(ANS annual meeting, San Diego, CA, USA, 
18-23 Jun 1978) 

4:21759 See PNL-SA-6719 

4:22850 See HEDL-SA-1470-S 
4:21688 See HEDL-SA-1417 

4:23964 See HEDL-SA-1403 

(3. conference on atmospheric radiation, 
Davis, CA, USA, 28-31-Jun 1978) 

4:24402 See LBL-8272 

(1. symposium on ultrasonic materials 
characterization, Gaithersburg, MD, USA, 7- 
9 Jun 1978) 

4:24297 See COO-2482-8 

(Symposium on instrumentation and control 
for fossil demonstration, Newport Beach, 
CA, USA, 19-21 Jun 1978) 

4:21168 Dep. NTIS, PC A03/MF AO1 
4:21226 Dep. NTIS, PC A03/MF AO1 
(Passenger car meeting, Troy, MI, USA, 5-9 


Jun 1978) 

4:23728 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1978). 

(Workshop on interacting boson model, 

Erice, Italy, 5-9 Jun 1978 

4:24854 See BNL-25405 

(2. symposium on fuels from biomass, Troy, 

ty USA, 20-22 Jun 1978) 

4:22051 Dep. NTIS, PC A02/MF A0O1 

4:24621 Dep. NTIS, PC A02/MF AO1 

(American Association for the Advancement 

of Science, Seattle, WA, USA, 13-17 Jun 

1978) 

4:24505 See PNL-SA-6832 

(Congress for energy and the ecosystem, 

Grand Forks, ND, USA, 12-16 Jun 1978) 

4:21259 See IS-ICP-66 

(Workshop on high-frequency heating, 

Sukhumi, USSR, 19- 23 fun 1978) 

4:24916 Dep. NTIS, PC 2 03/MF AOl 

(International school of physics, Varenna, 

Lake Como, Italy, 26 Jun-7 Jul 1978) 

4:24735 See UCRL-81758 

(Symposium on critical issues in coal 

transportation systems, Washington, DC, 

USA, 14-15 Jun 1978) 

4:21299 See PNL-SA-6967 

(9. symposium on effects of radiation in 

structural materials, Richland, WA, USA, 10- 

14 Jul 1978) 

4:23965 See HEDL-SA-1557 

(3. workshop on laser velocimetry, West 

Lafayette, IN, USA, 11-13 Jul 1978) 

4:23733 See SAND-78-8721 

(Frontiers of biological energetics; electrons 

to tissues, Philadelphia, PA, USA, 19-21 Jul 

1978) 

4:24592 See UR-3490-1419 

(SLAC conference on weak interactions, 

Stanford, CA, USA, 10-21 Jul 1978) 

4:24780 See LA-UR-78-2631 

4:24793 See met CONF-78/ 
64-TH 

4:24812 See SLAC- PUB-2183 

4:24781 See BNL-24932 

(7. congress of pharmacology, Paris, France, 

16-21 Jul 1978) 
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Abstract No. Availability 


4:24714 See UR-3490-1382 
(Atelier Pompage Solaire, Perpignam, 
France, 3-8 Jul 1978) 
4:21999 See COO-4094-28 
(Seminar in aging, Aspen, CO, USA, 30 Jul-4 
Aug 1978) 
4:24585 Dep. NTIS, PC A03/MF AO1 
(ASTM conference, Boulder, CO, USA, 10- 
14 Jul 1978) 
4:21824 See UCRL-81148 
(Minicomputer and computations in 
chemistry workshop, Berkeley, CA, USA, 19- 
21 Jul 1978) 
4:24409 See UCRL-82033 
(3. conference on quantum theory and the 
structure of time and space, Tutzing, F.R. 2 
Germany, 3-6 Jul 1978 
4:24794 See SLAC-PUB-2225 CONF-780896- 
(Predator-prey symposium, Atlanta, GA, 
USA, 23-27 Jul 1978) (Summ.) 
4:24679 Dep. NTIS, PC A03/MF AO1 CONF-780902- 
(13. congress on high-speed photography and 
photonics, Tokyo, Japan, 20-25 Aug 1978) 
4:24408 See UCRL-81704 
(2. world hydrogen energy conference, 
Zurich, Switzerland, 21-24 Aug 1978) 
4:23564 See BNL-24387 
(Meeting of the American Section of the 
International Solar Energy Society, Denver, 
CO, USA, 28-31 Aug 1978) 
4:21964 American Section of the 

International Solar Energy 

Society, Inc., P.O. Box 1416, 

Killeen, TX 76541 
(7. conference on plasma physics and control, 
Innsbruck, Austria, 23-31 Aug 1978) 
4:24918 See PPL-1492 
(19. conference on high energy physics, 
Tokyo, Japan, 23-31 Aug 197 
4:24779 See COO-1764-337 
4:24354 Dep. NTIS, PC A03/MF AO1 
4:24799 See FERMILAB-CONF-78/ 

65/THY 
4:24786 See COO-3065-210 
4:24778 See BNL-25075 
4:24784 See ANL-HEP-CP-78-51 
(22. symposium and instrument display, San 
Diego, CA, USA, 28-31 Aug 1978) 
4:23079 See HEDL-SA-1521 
4:22353 See LBL-8022 
4:22356 See PNL-SA-6831(Pt.2) 
(9. symposium on the physics of ionized 
gases, Dubrovnik, Yugoslavia, 28 Aug-2 Sep 
1978) CONF-780931- 
4:23960 Dep. NTIS, PC A02/MF AO1 
(Conference on nuclear interactions, 3 
Canberra, Australia, 28 Aug-1 Sep 1978) CONF-780941- 
4:23884 See COO-3084/62 
4:24860 See UCRL-81596 4 
(Workshop on theory and application of 8 
sensitivity and uncertainty analysis, Oak 
Ridge, TN, USA, 22-24 Aug 1978) 
4:24883 Dep. NTIS, PC A02/MF A0O1 
(11. congress of crystallography, Warsaw, 
Poland, 3-12 Aug 1978) 
4:23816 Dep. NTIS, PC A03/MF AO1 
(Conference on the applications of the 
Moessbauer effect, Kyoto, Japan, 28 Aug-1 
Sep 1978) 
4:24035 Dep. NTIS, PC A02/MF AO1 
4:23847 Dep. NTIS, PC A02/MF A0O1 
(Seminar on material and accountin 
technology for integrated guards safe, 
Washington, DC, USA, 8-10 Aug 1978) 
4:21843 Dep. NTIS, PC A02/MF AO1 
(Meeting on frontier of physics, Singapore, 
Japan, 14-17 Aug 1978) 2 
4:24776 See ANL-HEP-CP-78-45 
4:24804 See COO-3065-211 
4:24783 See SLAC-PUB-2230 
(Workshop on numerical algroithms in 1 
chemistry, algebric methods, Berkeley, CA, CONF-780965- 
USA, 9-11 Aug 1978) 


4:24586 See LBL-8322 1 
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CONF-780957- 
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CONF-780964- 


ERA Vol. 4, No. 9 
Abstract No. Availability 


(29. meeting of the Aeroballistic Range 
Association, Kyoto, Japan, 28-29 Aug 1978) 
4:24158 See UCRL-81557 

(ERDA solar workshop on methods for 
optical analysis of central receiver systems, 
Houston, TX, USA, 10-11 Aug 1978) 
4:22139 See LBL-8371 

(16. international conference on costal 
as Hamburg, F.R. Germany, Aug 
1978) 

4:24552 See ANL/EES-CP-22 

(5. annual international conference on coal 
gasification, liquefaction, and conversion to 
electricity, Pittsburgh, PA, USA, 1-3 Aug 


a. of Gas Tech., Chicago, 

L 

(NWTS in-situ test needs workshop, 

Columbus, OH, USA, 29-30 Aug 1978) 

4:21795 See ONWI-7 

(American Chemical Society meeting, Miami, 

FL, USA, 10-15 Sep 1978) 

4:21327 Phillips Petroleum Co., 
Bartlesville, OK 

4:21339 : No. 3, 835-844(Aug 1978) 

4:21483 : No. 3, 818-834(Aug 1978) 

4:21484 : No. 3, 870-876(Aug 1978) 

4:21485 : No. 3, 886-890(Aug 1978) 

4:21486 : No. 3, 902-908(Aug 1978) 

4:21487 : No. 3, 909-915(Aug 1978) 

4:21488 : No. 3, 916-929(Aug 1978) 

4:21489 : No. 3, 931-934(Aug 1978) 

4:21490 : No. 3, 935-941(Aug 1978) 

4:21491 : No. 3, 942-946(Aug 1978) 

4:21500 : No. 3, 845-854(Aug 1978) 

4:21501 : No. 3, 855-869(Aug 1978) 

4:21502 : No. 3, 877-884(Aug 1978) 

4:21503 : No. 3, 891-901(Aug 1978) 

4:21504 : No. 3, 949-957(Aug 1978) 

4:21509 : No. 3, 974-997(Aug 1978) 

4:23716 : No. 3, 958-973(Aug 1978) 

(2. Pacific Basin conference, Tokyo, Japan, 

24-29 Sep 1978) 

4:22951 Dep. NTIS, PC A02/MF AO1 

(Fiber optics and communications exposition, 

Chicago, IL, USA, 6-8 Sep 1978) 

4:24396 See SAND-78-1798C 

(3. symposium on neutron capture of gamma- 

Pe spectroscopy, Upton, NY, USA, 18 Sep 

1978) 

4:24845 See BNL-24931 

4:24870 See LA-UR-78-2432 

4:24846 See BNL-NCS-25448 

(NATO institute on ion-molecule reactions, 

La Boule, France, 4-15 Sep 197 

4:24086 Dep. NTIS, PC A04/MF AO1 

(10. materials research symposium, 

Gaithersburg, MD, USA, 18-22 Sep 1978) 

4:24087 Dep. NTIS, PC A02/MF AO1 

4:24088 Dep. NTIS, PC A04/MF AOl1 

4:24089 Dep. NTIS, PC A02/MF A0O1 

(Applied superconductivity conference, 

Pittsburgh, PA, USA, 25-28 Sep 1978) 

4:25012 Dep. NTIS, PC A02/MF AOl1 

4:23310 See LA-UR-78-2435 

4:24177 See UCRL-80978 

4:23923 See BNL-24958 

4:25013 Dep. NTIS, MF A0O1 

4:24360 See SLAC-PUB-2237 

(Solar high-temperature industrial processes 

workshop, Atlanta, GA, USA, 26-29 Sep 

1978) 

4:22301 See LA-UR-79-6 

(Conference on cyclotrons and their 

applications, Bloomington, IN, USA, 18-21 

Sep 1978) 

4:24361 Dep. NTIS, PC A02/MF AOl1 

4:24364 See LBL-7735 

(SME seminar, Anaheim, CA, USA, 19-21 

Sep 1978) 

4:23825 See SAND-78-1749C 

(Naval research review meeting, Cambridge, 

MA, USA, 8 Sep 1978) 

4:24259 See UCRL-81568 
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CONF-7809117- 


Abstract No. Availability 


(Meeting on the engineering of large tokamak 
experiments, Paris, France, 1-6 Sep 1978) 
4:24990 See PPPL-1481 

(Meeting on exotic resonances, Hiroshima, 
Japan, 1-2 Sep 1978) 

4:24785 See ANL-HEP-CP-78-52 
(Colloquium on group theoretical methods in 
physics, Austin, TX, USA, 11-16 Sep 1978) 
4:24807 See LA-UR-78-2395 

4:24905 See LBL-8240 

4:24808 See ORO-3992-352 

(Workshop on microscopic optical potentials, 
Hamburg, F.R. Germany, 25-27 Sep 1978) 
4:24855 See BNL-24968 

(Ultrasonic symposium, Cherry Hill, NJ, 
USA, 25-27 Sep 1978) 

4:21169 Dep. NTIS, PC A02/MF AO1 
(Diagnostics for fusion experiments, Varenna, 
Italy, 4-16 Sep 1978) 

4:24940 Dep. NTIS, PC A02/MF AO1 
(ACS western regional meeting, San 
Francisco, CA, USA, 27-29 Sep 1978) 
4:25150 See UCRL-81118 

(Symposium on optical materials for high 
power lasers, Boulder, CO, USA, 11-15 Sep 
1978) 

4:24260 See UCRL-81630 

4:24043 See UCRL-81358 
(Engineering computer forum, Minneapolis, 
MN, USA, 19 Sep 1978) 

4:25112 Dep. NTIS, PC A03/MF A0O1 
(Heavy ion fusion workshop, Chicago, IL, 
USA, 19-26 Sep 1978) 

4:25050 See BNL-25172 

4:24353 See BNL-25173 

4:24359 See SLAC-PUB-2196 

4:25059 See SLAC-PUB-2201 

4:24956 See UCRL-81980 

4:25062 See UCRL-81866 

4:24358 See SAND-78-2049C 

4:24348 See LBL-8170 

4:25036 See LBL-8415 

4:24343 See LBL-8494 

4:24355 See LBL-8302 

4:25063 See UCRL-82029 

(3. solar heating and cooling R and D branch 
contractors’ meeting, Washington, DC, USA, 
24-27 Sep 1978) 

4:22182 See BNL-25037 

4:22211 See LBL-8381 

4:21970 See LBL-8391 

(Symposium on wastewater disinfection, 
Cincinnati, OH, USA, 18-20 Sep 1978) 
4:24122 Dep. NTIS, PC A03/MF AO1 
(Fast ion spectroscopy, Lyon, France, 5-8 
Sep 1978) 
4:24753 Dep. NTIS, PC A02/MF A0O1 
4:24751 See BNL-24909 

4:24756 See LBL-8087 

(Conference on group theory and applied 
mathematics, Ontario, Canada, Sep 1978) 
4:24868 See COO-2171-184 

(National energy issues, Argonne, IL, USA, 
29-30 Sep 1978) 

4:24668 Dep. NTIS, PC A03/MF A0O1 
(2. AIAA/ASME thermophysics and heat 
al Palo Alto, CA, USA, 24-26 Sep 

197 

4:23352 Dep. NTIS, PC A02/MF AO1 
(Kyoto summer institute for particle physics, 
Kyoto, Japan, 1-5 Sep 1978) 

4:24810 See SLAC-PUB-2226 

4:24809 See SLAC-PUB-2221(ADD) 
(International symposium on the 
environmental effects of hydraulic 
engineering works, Knoxville, TN, USA, 12- 
14 Sep 1978) 
4:22981 Dep. NTIS, PC A02/MF AO1 
4:21173 Dep. NTIS, PC A03/MF A0O1 
(Workshop on dissipative structures in the 
social and physical sciences, Lake Travis, 
TX, USA, 25-28 Sep 1978) 

4:23422 See LA-UR-78-3328 


Report No. 


CONF-7809119- 


1 
2 
CONF-7809123- 


1 
CONF-7809124- 


1 
CONF-7809125- 


1 
CONF-7809127- 


1 
CONF-7809128- 

1 

2 
CONF-7809130- 


1 
CONF-7809134- 


1 
CONF-781004- 

6 

8 
CONF-781005- 

3 

4 
CONF-781008- 


4 
CONF-781017- 

1 

2 
CONF-781022- 

36 

37 

38 

39 


40 
CONF-781033- 


CONF-781039- 


3 


9 
CONF-781042- 

2 
CONF-781045- 


5 
CONF-781046- 
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(EPA symposium on coal cleanin, 
energy and environmental coals, 
FL, USA, 11-15 Sep 1978) 
4:21159 See IS-M-158 
4:21293 See COO-4427-17 
(American Chemical Society meeting, Miami 
Beach, FL, USA, 11-14 Sep 1978) 

4:24483 See LBL-8132 

(1978 joint power generation conference, 
Dallas, TX, USA, Sep 1978) 

4:22851 See HEDL-SA-1506 

(5. biomass thermochemical conversion 
coordination meeting, Richland, WA, USA, 
19-20 Sep 1978) 

4:21924 Dep. NTIS, PC A03/MF AO! 
(Organometallics of the f-elements, Sogesto, 
Italy, 11-22 Sep 1978) 

4:24066 Dep. NTIS, PC A03/MF AO1 
(18. DOD explosive safety seminar, 

Antonio, TX, USA, 12-14 Sep 1978) 

4:24447 See MLM-2578(OP) 

4:24446 See MLM-2557(OP) 
(OECD/NEA meeting in situ heatin; 
experiments in geo logic formations, Stripa, 
Sweden, 12-15 Sep 1978) 

4:21811 See SAND-78-1401C 
(International symposium on water in mining 
and underground works, Granda, Spain, 18- 
24 Sep 1978) 

4:21273 See ANL/LRP-CP-9 
(Nuclear meeting, Basel, Switzerland, 3-7 Oct 


1978) 

4:21760 See PNL-SA-6955 

4:21689 See HEDL-SA-1523-FP 

(2. symposium on systems and decision 
sciences, Berkeley, CA, USA, 2-3 Oct 1978) 
4:25113 Dep. NTIS, PC A02/MF AO1 
4:25114 Dep. NTIS, PC A02/MF AO1 
(ASNT fall conference, Denver, CO, USA, 2- 
5 Oct 1978) 

4:23078 See HEDL-SA-1501-FP 
(Photovoltaic advanced materials review 
meeting, Vail, CO, USA, 24-26 Oct 1978) 
4:25014 Dep. NTIS, PC A02/MF AO1 
4:25015 Dep. NTIS, PC A02/MF AO1 
(Meeting on nuclear power reactor safety, 
Brussels, Belgium, 16-19 Oct 1978) 

4:23111 See BNL-NUREG-24994 
4:23108 See BNL-NUREG-24946 
4:23130 See HEDL-SA-1500-FP 
4:23109 See BNL-NUREG-24984 
4:23110 See BNL-NUREG-24988 
(IEEE nuclear science symposium 

Washington, DC, USA, 18-20 Oct '1978) 
4:24363 See LA-UR-78-2721 

4:22954 Dep. NTIS, PC A02/MF AO1 
4:24365 See LBL-8328 

4:24387 See SLAC-PUB-2216 

4:24376 See BNL-25258 

4:24777 See BNL-25061 

4:24379 See LBL-8133 

4:24401 See LBL-7986 

4:24367 See BNL-25132 

(3. symposium on fel ey aromatic 
hydrocarbons, Columbus, OH, USA, Oct 


1978) 
4:24603 Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 


a to achieve 
lollywood, 


4:21322 
(5. conference on energy, Rolla, MO, USA, 


Oct 1978) 
4:22952 Dep. NTIS, PC A02/MF AO1 


(10. synthetic pipeline gas sym 
Chicago, IL, USA, 30 Oct-1 Noir 1978) 
4:21170 Dep. NTIS, PC A02/MF A0O1 
(1. information exchange conference, Luray, 
VA, USA, 24-26 Oct 1978) 

4:23319 Dep. NTIS, PC A02/MF A0Ol1 
4:23311 Dep. NTIS, PC A02/MF A0O1 
4:23312 Dep. NTIS, PC A02/MF AO1 
4:23313 Dep. NTIS, PC A02/MF A0Ol 
4:23325 See UCRL-81724 

4:21962 See SAND-78-1982C 

4:23793 See UCRL-81786 
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Abstract No. Availability 


(IEEE Industrial Applications Society 
meeting, Toronto, Ontario, Canada, 1-5 Oct 
1978) 
4:23590 See LBL-8315 

(APS plasma physics meeting, Colorado 
Springs, CO, USA, 30 Oct-3 Nov 1978) 
4:25115 Dep. NTIS, PC A02/MF AO1 
4:24931 See UCRL-81486 

4:24930 See UCRL-81471 

4:24958 See UWFDM-268 
(Superconducting MHD magnet design 
conference, Cambridge, MA, USA, 17-20 Oct 
1978 


4:24897 Dep. NTIS, PC A03/MF AOl 
4:23571 Dep. NTIS, PC A02/MF AO1 
(Symposium on direct reactions, Fukuoka, 
Japan, 25-28 Oct 1978) 

4:24872 Dep. NTIS, PC A03/MF AO1 
(2. symposium on molten salts, Pittsburgh, 
PA, USA, 15-20 Oct 1978) 

4:24085 See BNL-25368 

(6. conference on borons and borides, 
Drubzha, Bulgaria, 9 Oct 1978) 

4:24022 See SAND-78-1794C 

(Vessel concepts for gas-cooled reactors, 
Lausanne, Switzerland, 23-27 Oct 1978) 
4:22813 See GA-A-15164 

(6. DOE compatibility meeting, Golden, CO, 
USA, 17-19 Oct 1978) 

4:24030 See UCRL-81229 

4:24028 See SAND-78-1362C 
(Workshop on environmental chemistry of 
the actinide elements, Warrenton, VA, USA, 
9-12 Oct 1978) 

4:21812 See SAND-78-1936C 

(NACE south central conference, Denver, 
CO, USA, 3 Oct 1978) 

4:22853 See HEDL-SA-1559 

(Coal ee conference, Houston, TX, 
USA, 17 Oct 1978) 

4:21171 Dep. NTIS, PC A02/MF AO1 
(US-Japan seminar on SIMS, Osaka, Japan, 
23-27 Oct 1978) 

4:24047 Dep. NTIS, PC A02/MF AOl1 
(North American thermal analysis 
ow Atlanta, GA, USA, 15-18 Oct 

1 

4:23328 Dep. NTIS, PC A03/MF A0O1 
(Postaccident heat removal information 
exchange, Ispra, Italy, 10-12 Oct 1978) 
4:23161 See SAND-78-1754C 

4:23116 Dep. NTIS, PC A02/MF AO1 
4:22839 Dep. NTIS, PC A02/MF AO1 
(TMS/AIME fall meeting, St Louis, MO, 
USA, 15-19 Oct 1978) 

4:23995 Dep. NTIS, PC A02/MF AO1 
(Symposium on high energy physics, 
Argonne, IL, USA, 26-28 Oct 1978) 

4:24796 See ANL-HEP-CP-78-50 
4:24798 See ANL-HEP-CP-78-49 
4:24802 See ANL-HEP-CP-78-48 
(IMOG subgroup on gaging, St Petersburg, 
FL, USA, 31 Oct-2 Nov 1978) 
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4:24569 
4:23713 
4:23714 
4:23715 
4:23732 
4:23594 
4:24680 
4:21494 
4:23661 
4:21706 
4:21279 
4:24493 
4:22213 
4:24738 
4:24739 
4:24740 
4:24741 


Availability 


NTIS PCA06/MF AO1 
NTIS PCA09/MF AO1 
NTIS PCA08/MF AO1 
NTIS PCA10/MF AO1 
NTIS PCA11/MF AOl 
NTIS PCA03/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCA11/MF AO1 
NTIS PCA04/MF A0O1 
NTIS PCA04/MF AO1 
NTIS PCA04/MF AOl1 
NTIS PCA0S/MF AO1 
NTIS PCA11/MF AOl 
NTIS PCA13/MF AOl 
NTIS PCA02/MF AO1 
NTIS PCA08/MF AOl1 
NTIS PCA04/MF AO1 
NTIS PCA13/MF AOl 
NTIS PCA09/MF AOl1 
NTIS PCA09/MF A0O1 
NTIS PCA03/MF AOl 
NTIS PCA16/MF AOl 
NTIS PCA02/MF AO1 
NTIS PCA02/MF AOl1 
NTIS PCA08/MF AOl1 
NTIS PCA04/MF AO1 
NTIS PCA05/MF AOl1 
NTIS PCA05/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCAOS/MF AO1 
NTIS PCA06/MF AO1 
NTIS PCA10/MF AOl1 
NTIS PCA19/MF AOl 
NTIS PCE18/MF E18 
NTIS PCE12/MF E12 
NTIS PCA03/MF AO1 
NTIS PCA02/MF AO1 
NTIS PCA03/MF AO1 
NTIS PCA11/MF AOl 
NTIS PCA0S/MF AOl1 
NTIS PCA11/MF AOl 
NTIS PCA07/MF AOl1 
NTIS PCA05/MF AOl1 
NTIS PCA06/MF AO1 
NTIS PCA09/MF AOl1 
NTIS PCA08/MF AOl1 
NTIS PCA07/MF AOl1 
NTIS PCA06/MF AO1 
NTIS PCA04/MF AOl1 
NTIS PCA02/MF AO1 
NTIS PCA16/MF AO1 
NTIS PCA03/MF AO1 
NTIS PCA08/MF AO1 
NTIS PCA04/MF AO! 
NTIS PCA06/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCA06/MF AO1 
NTIS PCA02/MF A0O1 
NTIS PCA13/MF AOl1 
NTIS PCA06/MF AO1 
NTIS PCA04/MF AOl1 
NTIS PCA10/MF AOl1 
NTIS PCA03/MF AO! 
NTIS PCA06/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCA06/MF AO1 
NTIS PCA08/MF AOl1 
NTIS PCA19/MF AOl1 
NTIS PCA04/MF AOl1 
NTIS PCA04/MF AOl1 
NTIS PCA04/MF AO1 
NTIS PCA03/MF AO] 
NTIS PCA09/MF AO1 
NTIS PCA03/MF AO1 
NTIS PCA15/MF AO] 
NTIS PCA03/MF AOl1 
NTIS PCA02/MF AOl1 
NTIS PCA03/MF AO1 
NTIS PCA22/MF AOl1 
See NBSIR-78-1143A 

NTIS PCA07/MF AOl1 
NTIS PCA04/MF AO! 
NTIS PCA08/MF AOl1 
NTIS PCA04/MF AOl 


Report No. 


PNL- 
1845-40 
2483 
2514 
2588 
2627 
2635 
2653-2 
2733 
2745 
2759 
2797 
2826 
2832 
2868 
2871 

PNL-MA- 
572 

PNL-SA- 
6719 
6758 
6807 
6830 
6831 
6831(Pt.2) 
6832 
6955 
6967 

PPL- 

1492 

PPPL- 
1450 
1481 
1491 
1494 
1496 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 

PSAD- 
78-90 
78-103 

R- 

789 
2293-DOE 
2294-DOE 

RAND/R- 
2114-KF/HEW 


2284-CIA 


RDT-C- 
10-1T(01-79) 
RDT-F- 
2-8T(Rev.)(12-78) 
RDT-STATUS- 


2721/3533/78/2 
2749 

2782 

2803 

2808 

2881 

RFP-Trans- 
250 


RHO-BWI-LD- 
4 
11 


Abstract No. Availability 


4:21876 
4:22171 
4:22569 
4:21728 
4:22172 
4:24575 
4:23141 
4:22173 
4:22598 
4:21796 
4:21797 
4:21740 
4:21707 
4:22140 
4:23316 


4:22525 


4:21759 
4:24988 
4:21929 
4:22122 
4:22355 
4:22356 
4:24505 
4:21760 
4:21299 


4:24918 


4:24989 
4:24990 
4:24919 
4:25046 
4:24947 
4:24976 
4:24927 
4:24991 
4:24963 
4:25084 
4:25027 
4:24977 
4:24948 
4:24978 


4:21706 
4:23457 


4:24084 
4:21597 
4:21196 
4:23505 


4:21326 


4:22987 
4:23057 
4:22929 
4:23136 


4:22611 
4:22612 


4:22580 
4:21761 
4:24131 
4:24132 
4:24393 
4:21741 


4:23845 
4:23872 
4:21697 
4:21798 


4:21799 
4:21800 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A17/MF AOl 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC Al4/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A04/MF AOI 
See NUREG/CR-0341 

Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A06/MF AO 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC All/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A0S/MF AOI 


Dep. NTIS, PC A18/MF AOl1 


Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, MF AO1 
Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A01 
. NTIS, PC A02/MF AO1 


. NTIS, PC A03/MF AOl 


. NTIS, PC A23/MF AOl 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A03/MF A01 
. NTIS, PC A03/MF AOl 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A04/MF A0O1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl 
. NTIS, PC A04/MF AO1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A03/MF AO1 


See PB-281904 
See PB-281262 


See AD-A-056346 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A07/MF AOl1 


Rand Corp., Santa Monica, 
CA 


Rand Corp., Santa Monica, 
CA 


RSO 
RSO 
RSO 
See LTR-1334-2 


See N-78-23447 
See N-78-23448 


Dep. NTIS, PC A07/MF AOl 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, MF AOl 

Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A09/MF AO1 


Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A04/MF AOl1 





RHO-BWI-SA- 
Report No. 
RHO-BWI-SA- 


340R 
Report No. 
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Abstract No. Availability Abstract No. Availability 


78-1737 4:22581 Dep. NTIS, PC A04/MF AO1 


3177(a) 


1388-745 
2221/T2-36 
2225-T45-1 
2227/T37-3 
2230-T4-217 
2230/T4-223 
2250/T4-225 
2434-2 


78-561-LA(Vol.1) 
78-561-LA(Vol.2) 


-FR- 


821-1 


SAN- 


948-1 
1100/PA2-14 
1101/PA2-6 
1101/PA2-7 
1101/PA2-8 
1101/PA2-9 
1101/PA2-10 
1101/PA2-11 
1101/PA2-13 
1101/PA2-17 
1101/PA2-19 
1101/PA2-23 
1101/PA2-27 
1101/PA2-28 
1101/PA8-8 
1101/PA14-1 
1188-3 

1229-1 

1277-1 

1325-1 


SAND- 


77-0913 
77-1701 
77-1872 
78-0029 
78-0168 
78-0192 
78-0269 
78-0369 
78-0696 
78-0929C 
78-0979 
78-0986 
78-0998C 
78-1179C 
78-1211C 
78-1238 
78-1260 
78-1295 
78-1306 
78-1349 
78-1359 
78-1362C 
78-1388 
78-1400C 
78-1401C 
78-1414 
78-1452 
78-1540 
78-1706 
78-1707 
78-1736 


4:21801 


4:21802 
4:21803 
4:21804 
4:21805 
4:21806 
4:21742 
4:21708 


4:24049 
4:24183 


4:23309 
4:23014 


4:24797 
4:24687 
4:24381 
4:22512 
4:24790 
4:24814 
4:24811 
4:23369 


4:23935 
4:23936 


4:21825 


4:24351 
4:22141 
4:22142 
4:22123 
4:22143 
4:21971 
4:22154 
4:22124 
4:22155 
4:22158 
4:22159 
4:21972 
4:22125 
4:22126 
4:22015 
4:22156 
4:21383 
4:23341 
4:21384 
4:22550 


4:25057 
4:22570 
4:24239 
4:21793 
4:21854 
4:21855 
4:23069 
4:21807 
4:21856 
4:21808 
4:23470 
4:22337 
4:23428 
4:21809 
4:21729 
4:23146 
4:23557 
4:23979 
4:21607 
4:21857 
4:21810 
4:24028 
4:21385 
4:24037 
4:21811 
4:24112 
4:23144 
4:24307 
4:22722 
4:23142 
4:23890 


Dep. NTIS, PC A02/MF AO! 


Dep. NTIS, MF AO1 
Dep. NTIS, MF AO1 
Dep. NTIC, MF AOI 
Dep. NTIS, MF AOl 
Dep. NTIS, MF AO 
Dep. NTIS, PC A12/MF AO1 
Dep. NTIS, PC A03/MF AO 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOl 


British Library Lendin, 
Division, Boston Spa, England 
British Library Lending Di 
Yorkshire, Eng. 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
See DOE/ET/28453-3 

See DOE/ER/70004-217 

See DOE/ER/70004-223 

See DOE/ER/70004-225 
Dep. NTIS, PC A02/MF AO 


See AD-A-055885 
See AD-A-055886 


See Y/OWI/SUB-78/16549/1 


Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A07/MF AO 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A08/MF A01 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A0S/MF AO 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A03/MF AO 

Dep. NTIS, PC A03/MF AO 

See NUREG/CR-0481 

See NUREG/CR-0458 

Dep. NTIS, PC A04/MF AO1 

Dep. NTIS, PC A0S/MF AOI 

See NUREG/CR-0388 
. NTIS, PC A09/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO 

See NUREG/CR-0421 

Dep. NTIS, PC A04/MF AO 
. NTIS, PC A02/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A04/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO! 
. NTIS, PC A02/MF AOI 

Dep. NTIS, PC A02/MF AOI 

Dep. NTIS, PC A02/MF AOI 

See NUREG/CR-0401 

Dep. NTIS, PC A0S/MF AO 

See NUREG/CR-0360 

See NUREG/CR-0359 

Dep. NTIS, PC A07/MF AO! 


78-1749C 
78-1754C 
78-1776 
78-1794C 
78-1796 
78-1798C 
78-1907A 
78-1911 
78-1915 
78-1936C 
78-1950 
78-1959C 
78-1980C 
78-1982C 
78-1988 
78-1994 
78-2016C 
78-2022 
78-2026 
78-2043 
78-2048C 
78-2049C 
78-2086C 
78-2099C 
78-2111C 
78-2176 
78-2191 
78-2196C 
78-2228 
78-2238 
78-2240 
78-2264 
78-2311 
78-2333 
78-2393 
78-7038 
78-7047 
78-7070 
78-7073 
78-7074 
78-7075 
78-8042 
78-8285 
78-8721 
78-8804 
79-0001 
79-0008 
79-0076 
79-0094 
79-0119 
79-0210C 
79-0219C 
79-8200 
79-8205 
SERI- 
17 
35 


ERI/TR- 
36-088 
D- 


404(Pt. 1) 
404(Pt.2) 
405(Pt.1) 
405(Pt.2) 


1B-D- 
10-1978 


13-1978 


1B-R- 
29-1978 


34-1978 
81-1978 


SIND- 
1978-6 


SLAC-PUB- 
2183 
2196 
2201 
2204 


4:23825 
4:23161 
4:24718 
4:24022 
4:24403 
4:24396 
4:23162 
4:24404 
4:24151 
4:21812 
4:21608 
4:21879 
4:24405 
4:21962 
4:24144 
4:22724 
4:21762 
4:25128 
4:25058 
4:21849 
4:25129 
4:24358 
4:21813 
4:22571 
4:21814 
4:21839 
4:24240 
4:24628 
4:22338 
4:22986 
4:21316 
4:22530 
4:21197 
4:24308 
4:24152 
4:22016 
4:21973 
4:23322 
4:23323 
4:23797 
4:23324 
4:24309 
4:25130 
4:23733 
4:21317 
4:22584 
4:21858 
4:21815 
4:25131 
4:25132 
4:24060 
4:21816 
4:21913 
4:24139 


4:21992 
4:21939 


4:22572 
4:24738 
4:24739 
4:24740 
4:24741 
4:23630 


4:22218 


4:23595 
4:23596 
4:23683 


4:23671 


4:24812 
4:24359 
4:25059 
4:22582 


Dep. NTIS, PC A02/MF A0Ol1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A09/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, MF AOl 

Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A05/MF AO1 
See NUREG/CR-0463 

Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF A0O1 
See NUREG/CR-0475 

Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
See NUREG/CR-0596 

Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC Al1/MF AOl1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A02/MF AOI 


See PB-283244 
See PB-283245 
See PB-283862 
See PB-283863 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 
Dep. NTIS (US Sales Only), 
PC A08/MF AOl1 


Dep. NTIS re a Only), 
PC A03/MF 

Dep. NTIS ws Sale Only), 
PC A0S/MF A 

Dep. NTIS Us. Sales Only), 
PC A04/MF AOl1 


Dep. NTIS (US Sales Only), 
PC All/MF AOl 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
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2216 4:24387 Dep. NTIS, PC A02/MF AOI 4:21163 Dep. NTIS, PC A04/MF AOI 
2220 4:24406 Dep. NTIS, PC A02/MF AOI 4:23684 Dep. NTIS, PC E02/MF E02 
2221(ADD) 4:24809 Dep. NTIS, PC A02/MF AOI 4:22542 Dep. NTIS, PC A03/MF AOI 
4:24794 Dep. NTIS, PC A03/MF AOI 4:22017 Dep. NTIS, PC A03/MF AO! 
4:24810 Dep. NTIS, PC A03/MF AOI 4:25085 Dep. NTIS, PC A08/MF AOI 
4:24783 Dep. NTIS, PC A02/MF AOI 4:22498 Dep. NTIS, PC A06/MF AO! 
4:24360 Dep. NTIS, PC A02/MF AOI 4:22061 Dep. NTIS, PC All/MF AOI 
4:22062 Dep. NTIS, PC A0S/MF AOI 
4:25149 NTIS, MF AO1 4:22018 Dep. NTIS, PC A08/MF AO! 
4:24494 Dep. NTIS, PC A08/MF AO! 
4:22219 Dep. NTIS, PC A02/MF AOI 4:21264 Dep. NTIS, PC A02/MF AOI 
4:21711 Dep. NTIS, PC A20/MF AOI 
4:21974 Dep. NTIS, PC A09/MF AOI 4:23506 TIC 
4:23440 Dep. NTIS, PC A04/MF AOI 
4:22220 Dep. NTIS, PC A03/MF AOI 4:22229 Dep. NTIS, PC A04/MF AOI 
4:22320 Dep. NTIS, PC A02/MF AOI 
4:22221 Dep. NTIS, PC A03/MF AOI 4:22064 Dep. NTIS, PC A02/MF AOI 
4:22222 Dep. NTIS, PC A03/MF AOI 4:23416 Dep. NTIS, PC A0S/MF AOI 
4:24788 Dep. NTIS, PC A08/MF AOI 
4:22223 Dep. NTIS, PC A03/MF AOI 4:21984 Dep. NTIS, PC A02/MF AOl 
4:22224 Dep. NTIS, PC A03/MF AOI 4:24992 Dep. NTIS, PC A07/MF AOI 
4:21763 Dep. NTIS, PC A0S/MF AO1 
4:22339 Dep. NTIS, PC A03/MF AOI 4:21818 Dep. NTIS, PC A03/MF AO1 
4:22340 Dep. NTIS, PC A03/MF AO1 4:24113 Dep. NTIS, PC A02/MF A0O1 
4:23507 Dep. NTIS, PC Al7/MF AOI 
4:22303 Dep. NTIS, PC A03/MF AOI 4:21743 Dep. NTIS, PC A03/MF AOI 
4:22341 Dep. NTIS, PC A03/MF AO1 4:23631 Dep. NTIS, PC A08/MF A0O1 
4:22174 Dep. NTIS, PC A02/MF AOI 
4:22225 Dep. NTIS, PC A03/MF AOI 4:23169 AT 
4:22226 Dep. NTIS, PC A03/MF AOI 4:22727 Dep. NTIS, PC A07/MF A0O1 
4:22683 Dep. NTIS, PC A0S/MF AOI 
4:22227 Dep. NTIS, PC A03/MF AOI 4:24875 Dep. NTIS, PC A02/MF AO1 
4:22228 Dep. NTIS, PC A03/MF AOI 4:25133 Dep. NTIS, PC A04/MF AO! 
4:22697 Dep. NTIS, PC A03/MF AOI 
4:21709 Dep. NTIS, PC A03/MF AOI 4:22728 Dep. NTIS, PC A02/MF AO1 
0949-M 4:21710 Dep. NTIS, PC A08/MF AOI 
STI/PUB- 4:21380 See PB-281544 
470(Vol.1) 4:24638 UNIPUB, Box 433 Murray 
Hill Station, New York, NY, 4:23149 See NUREG/CR-0467 
$48.00 4:23145 See NUREG/CR-0410 
470(Vol.2) 4:24639 UNIPUB, Box 433 Murray 4:21746 Dep. NTIS, PC A03/MF AOI 
Hill Station, New York, NY, 4:22536 Dep. NTIS, PC A0S/MF AOI 
$35.00 
474 4:24949 IAEA, $40.00 4:23791 See PB-281404 
475 4:21644 IAEA, $60.00 4:23666 See PB-281416 
485 4:25108 IAEA, $19.00 
STU- 
77-6309 4:23597 Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 4:21199 Jet Propulsion Lab., Pasadena, 
CA 


4:24748 See N-78-23644 


STUDSVIK-BR- 
78-1 4:23089 Dep. NTIS (US Sales Only), TI- 
PC A03/MF AOl1 76-59187 4:23927 See PB-280765-T/SL 
STUDSVIK-RL- UCI-ARTR- F 
78-25 4:23163 Dep. NTIS (US Sales Only), 78-2 4:24472 See AD-A-054844 
PC A02/MF AOl UCID- 
STUDSVIK-SA- 16077-78-11 4:24448 Dep. NTIS, PC A03/MF AO1 
78-20 4:21817 Dep. NTIS (US Sales Only), 17744-78-4 4:23070 Dep. NTIS, PC A02/MF AO1 
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